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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

CALIFORNIA BUILDING STANDARDS COMMISSION (CBSC) 

REGARDING THE CALIFORNIA GREEN BUILDING STANDARDS CODE {CALGreen) 
CALIFORNIA CODE OF REGULATIONS (CCR), TITLE 24, PART 11 

(The State agency shall draft the regulations in plain, straightforward language, avoiding technical terms as much as possible and using a 
coherent and easily readable style. The agency shall draft the regulation in plain English. A notation shall follow the express terms of each 
regulation listing the specific statutes authorizing the adoption and listing specific statutes being implemented, interpreted, or made 
specific. (PART 1-ADMINISTRATIVE CODE) 

LEGEND FOR EXPRESS TERMS 
1. New California amendments: All such language appears underlined. 
2. Re ealed text: All such Ian ua e a ears in strikeout. 

FINAL EXPRESS TERMS: 

The California Building Standards Commission (CBSC) proposes to amend the 2013 edition of the 
California Green Building Standards Code (CALGreen) for the 2015 Triennial Code Cycle. 
Amended text is as follows: 

ITEM NUMBERS LISTED BELOW 

ITEM 1.CBSC Proposes to amend the Preface, Acknowledgements & Legend Agency Adoptions 

PREFACE 

This document is tAe Part 11-tl!-of tweWe thirteen parts of the official triennial compilation and publication of 
the adoptions, amendments and repeal of regulations to California Code of Regulations, Title 24, also 
referred to as the California Building Standards Code. This part is known as the California Green Building 
Standards Code, and it is intended that it shall also be known as the CAL Green Code. 

The California Building Standards Code is published in its entirety every ... 

ACKNOWLEDGEMENTS 

The 201-d§ California Building Standards Code (Code) was developed through the outstanding 
collaborative efforts of the Department of Housing and Community Development, the Division of the State 
Architect, the Office of the State Fire Marshal, the Office of Statewide Health Planning and Development, 
the California Energy Commission, the California Department of Public Health, the California State Lands 
Commission, the Board of State and Community Corrections, and the California Building Standards 
Commission (Commission). 

This collaborative effort included the assistance of the Commission's Code Advisory Committees and 
many other volunteers who worked tirelessly to assist the Commission in the production of this Code.· 

Governor Edmund G. Brown Jr. 

Members of the Building Standards Commission 
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STATE OF CALIFORNIA 
BUILDING STANDARDS COMMISSION 

Secretary Anna Caba!laro Marvbel Batjer - Chair 
James Barthman Steven Winkel - Vice-Chair 

Stephen Jensen Elley Klausbruckner 
Randy Twist Larrv Booth 
Richard Sawhill 
Kent Sasaki 

Rose Conroy Cheryl Roberts 
Shoi!a Lee David Malcolm Carson 
Richard Sierra Pedro Santillan 
James Barthman 

Rajesh Patel Erick Miklten 

Jim McGowan - Executive Director 
Michael L. Nearman - Deputy Executive Director 

For questions on California state agency amendments; please refer to the contact list on page v. 

LEGEND FOR AGENCY ADOPTIONS 

Unless otherwise noted, state agency adoptions are indicated by the following banners in the section leaders: 
Department. .. 
California Building Standards Commission, CALGreen: [BSC-CGJ 
Division ... 
Office ... 

Notation: 
Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code §, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 2. CBSC Proposes to amend Chapter 1, Section 101 General 

CHAPTER 1 
ADMINISTRATION 

SECTION 101 
GENERAL 

101.1 Title. These regulations shall be known as the California Green Building Standards Code and may be 
cited as such and will be referred to herein as "this code." It is intended that it shall also be known as the 
CALGreen Code. The California Green Building Standards Code is Part 11 of twelve thirteen parts of the 
official compilation and publication of the adoption, amendment and repeal of building regulations to the 
California Code of Regulations, Title 24, also referred to as the California Building Standards Code. 

101.7 City, county, or city and county amendments, additions or deletions. This code is intended to 
set mandatory minimum Green Building Standards and includes optional tiers that may, at the discretion 
of any city, county, or city and county, be applied. 

This code does not limit the authority of city, county, or city and county governments to make 
necessary changes to the provisions contained in this code pursuant to Section 101. 7.1. The effective 
date of amendments, additions, or deletions to this code for cities, counties, or cities and counties filed 
pursuant to Section 101. 7 .1 shall be the date on which it is filed. However, in no case shall the 
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amendments, additions or deletions to this .code be effective any sooner than the effective date of this 
code. 

Local modifications shall comply with Health and Safety Code Section 18941.5(b) for Building 
Standards Law, Health and Safety Code Section 17958.5 for State Housing Law or Health and SafetY 
Code Section 13869.7 for Fire Protection Districts. 

101.7.1 Findings and filings. 

Notation: 

1. The city, county, or city and county shall make express findings for each amendment, 
addition or deletion based upon climatic, topographical or geological conditions. For the 
purpose of this section, climatic, topographical or geological conditions include local 
environmental conditions as established by the city, county, or city and county. 

2. The city, county, or city and county shall file the amendments, additions or deletions 
expressly marked and identified as to the applicable findings. Cities, counties, cities and 
counties, and fire departments shall file the amendments, additions or deletions and the 
findings with the California Building Standards Commission at 2525 Natomas Park Drive, 
Suite 130, Sacramento, CA 95833. 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or 
city and county and filed with the California Department of Housing and Community 
Development at 1800 3i:a Street, Room 260, Sacramento, CA 95811 2020 West El 
Camino Avenue, Suite 250, Sacramento, CA 95833-1829. 

4. The city, county, or city and county shall obtain California Energy Commission approval 
for any energy related ordinances consistent with Public Resources Code Section 
25402.1(h)(2) and Title 24, Part 1, Section 10-106. Local governmental agencies may 
adopt and enforce energy standards for newly constructed buildings, additions, alterations 
and repairs, provided the California Energy Commission finds that the standards will 
require buildings to be designed to consume no more energy than permitted by Part 6. 
Such local standards include, but are not limited to, adopting the requirements of Part 6 
before their effective date, requiring additional energy conservation measures, or setting 
more stringent energy budgets. 

Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code§, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 3. CBSC Proposes to amend Chapter 1, Section 103 Building Standards Commission 

SECTION 103 
BUILDING STANDARDS COMMISSION 

103.1 BSC-CG. Specific scope of application of the agency responsible for enforcement, the enforcement 
agency, and the specific authority to adopt and enforce such provisions of this code, unless otherwise 
stated. 
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1. Application NeiN constn.1Ction, unless otherwise indicated in this code, of State 
buildings (all occupancies), including buildings constructed by the Trustees of the 
California State University and the Regents of the University of California. 

Enforcing agency State or local agency specified by the applicable provisions of law. 

Authority cited Health and Safety Code Section 18934.5. 

Reference Health and Safety Code, Division 13, Part 2.5, commencing with Section 
~ 

~.1. Application - All occupancies where no state agency has the authority to adopt green 
building standards applicable to those occupancies. 

Enforcing agency - State or local agency specified by the applicable provisions of law. 

Authority cited - Health and Safety Code Sections 18930.5fil anti 18938fbj, and 18940.5. 

Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Sectior. 
18901. 

103.1.1 Adopting agency identification. The provisions of this code applicable to 
buildings identified in this section will be identified in the Matrix Adoption Tables under the 
acronym BSC:CG. 

3. University of California, California State Universities and California Community Colleges. 

Application Standards for lighting for parking lots and primary campus i,valkways at the 
University of California, California State Universities and California Community Colleges. 

Enforcing agency State or local agency specified by the applicable provisions of law. 

Authority sited Gm10rnment Code Section 14617. 

Reference Government Code Section 14617. 

4. Existing state owned buildings, including those owned by the University of California 
and by the California State Universit;•. 

Application Building seismic retrofit standards including abating falling hazards of 
structural and nonstructural components and strengthening of building structures. See 
also Division of the State Architect. 

Enforcing agency State or local agency specified by the applicable provisions of law. 

Authority cited Health and Safety Code Sections 16600. 

Reference Health and Safety Code Sections 16600 through 16604. 

5. Unreinforced masonry bearing \Mall buildings. 

Application Minimum seismic strengthening standards for buildings specified in 
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Appendix Chapter 1 of the. California Existing Building Code, except for buildings subject 
to building standards adopted pursuant to Health and Safety Code (commencing) with 
Section 17910. 

Enforcing agency State or local agency specified by the applicable provisions of lav'l. 

Authority cited Health and Safety Code Section 18934 .6. 

Reference Health and Safety Code Sections 18901through18949. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part2.5, commencing with Section 18901. 

ITEM 4. CBSC Proposes to amend Chapter 2, Section 202 Definitions 

CHAPTER2 
DEFINITIONS 

SECTION 202 
DEFINITIONS 

HYBRID URINAL A urinal that conveys waste into the drainage system without the use of water for 
flushing: and automatically performs a drain-cleansing action after a predetermined amount of time. [Note: 
As defined in IAPMO JGC 311-2014] 

METERING FAUCET. A self-closing faucet that dispenses a specific volume of water for each actuation 
cycle. The volume or cycle duration can be fixed or adjustable. [Note: As defined in California Plumbing 
Code (CPC) Appendix L Section L 201.6] 

ORGANIC WASTE. Food waste. green waste. landscape and pruning waste. nonhazardous wood waste. 
and food-soiled paper waste that is mixed in with food waste. [Note: As defined by Public Resources Code 
(PRC) Section 42649.B(c)] 

OVE. [BSC-CGJ [a/so adopted by OSA-SSJ Optimal Value Engineering, another term for advanced wood 
framing techniques. 

POSTCONSUMER CONTENT. [BSC-CGJ [a/so adopted by OSA-SSJWaste material generated by 
consumers after it is used and which would otherwise be discarded. 

PRECONSUMER (or POSTINDUSTRIAL). [BSC-CGJ [a/so adopted by OSA-SSJ Material diverted from 
the waste stream during one manufacturing process, including scraps, damaged goods, and excess 
production, that is used in another manufacturing process. 

RECYCLED CONTENT. [BSC-CGJ [a/so adopted by OSA-SSJ Refer to International Organization ef 
Standards for Standardization ISO 14021 - Environmental labels and declarations- Self-declared 
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environmental claims (Type II environmental labeling). 

RECYCLED CONTENT VALUE (RCV). [BSC~CGJ [also adopted by DSA-SS] Material cost multiplied by 
postconsumer content plus Yz the preconsumer content, or RCV = $ X (postconsumer content + Yz 
preconsumer content). 

UNIVERSAL WASTE. The wastes listed below are subject to regulation pursuant to Chapter 23 of Title 
22, California Code of Regulations. and shall be known as "universal wastes." 

(1) Batteries, as described in Title 22 CCR. Section 66273.2, Subsection (a); 
(2) Electronic devices. as described in Title 22 CCR. Section 66273.3, Subsection (a); 
(3) Mercurv-containing equipment, as described in Title 22 CCR Section 66273.4, Subsection (a); 
(4) Lamps. as described in Title 22 CCR. Section 66273.5. Subsection (a); 
(5) Cathode ray tubes. as described in Title 22 CCR. Section 66273.6. Subsection (a); 
{6) Cathode ray tube glass, as described in Title 22 CCR. Section 66273.7. Subsection (a); and 
(7) Aerosol cans, as specified in Health and Safety Code, Section 25201.16. 
[Note: As defined by Title 22, CCR§ 66261.9] 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 5. CBSC Proposes to amend Chapter 3, Section 301 General 

CHAPTER3 
GREEN BUILDING 

SECTION 301 
GENERAL 

301.3 Nonresidential additions and alterations. [BSC-CG] The provisions of individual sections of 
Chapter 5 apply to newly constructed buildings, building additions of 1,000 square feet or greater, 
and/or building alterations with a permit valuation of $200,000 or above (for occupancies within the 
authority of California Building Standards Commission). Code sections relevant to additions and 
alterations shall only apply to the portions of the building being added or altered within the scope of the 
permitted work. 

301.3.1 Nonresidential additions and alterations that cause updates to plumbing fixtures 
only: 

301.3.2 Waste Diversion. The requirements of Section 5.408 shall be required for additions and 
alterations whenever a permit is required for work. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 
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ITEM 6. CBSC Proposes to amend Chapter 3, Section 303 Phased Projects 

SECTION 303 
PHASED PROJECTS 

303.1 Phased projects. For shell buildings and others constructed for future tenant improvements, only 
those code measures relevant to the building components and systems considered to be new construction 
(or newly constructed) shall apply. 

303.1.1 Initial Tenant improvements. The provisions of this code shall apply only to the initial tenant 
or occupant improvements to a project. Subsequent tenant improvements shall comply with the 
scoping provisions in Section 301.3 nonresidential additions and alterations. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 

Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 7. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

CHAPTERS 
NONRESIDENTIAL MANDATORY MEASURES 

DIVISION 5.1 
PLANNING AND DESIGN 

SECTION 5.106 
SITE DEVELOPMENT 

5.106.4 Bicycle parking. For buildings within the authority of California Building Standards Commission 
as specified in Section 103, comply with Section 5.106.4.1. For buildings within the authority of the 
Division of the State Architect pursuant to Section 105, comply with Section 5.106.4.2. 

5.106.4.1 Bicycle parking. [BSC-CGJ ••• 

5.106.4.1.1 Short-term bicycle parking. [BSC-CGJ ••• 

5.106.4.1.2 Long-term bicycle parking. For new buildings with B¥eF 10 or more tenant
occupants or for additions or alterations that add 10 or more tenant vehicular parking spaces, 
provide secure bicycle parking for 5 percent of the tenant vehicular parking spaces being added, 
with a minimum of one space. Acceptable parking facilities shall be convenient from the street 
and shall meet one of the following: 

Notation: 

1. 
2. 
3. 
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Authority: Health and Safety Code Sections.18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 8. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

5.106.5.2 Designated parking for clean air vehicles. In new projects or additions or alterations that add 
1 O or more vehicular parking spaces, provide designated parking for any combination of low-emitting, fuel-
efficient and carpool/van pool vehicles as follows: · 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference:. Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 9. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

5.106.5.3 Electric vehicle (EV) charging. [N] Construction shall comply with Section 5.106.5.3.1 or Section 
5.106.5.3.2 to facilitate future installation of electric vehicle supply equipment (EVSE). When EVSE(s) is/are 
installed, it shali be in accordance with the California Building Code, the California Electrical Code and as 
follows: 

5.106.5.3.1 Single charging space requirements. [N] ... 
5.106.5.3.2 Multiple charging space requirements. [N] ... 

5.106.5.3.3 EV charging space calculation. [N] Table 5.106.5.3.3 shall be used to determine if 
single or multiple charging space requirements apply for the future installation of EVSE. 

Exceptions: ... 

Table 5.106.5.3.3 

Total number of actual Number of required spaces 
parking spaces 

.Q-ag 0-9 0 
10-25 1 
26-50 .2. 
51-75 44 

76-100 ~Q 

101-:200 150 ~z 
151-200 10 

201 and over ~ * 6 Percent of total ' 

1. Calculation for spaces shall be rounded up to the nearest whole number. 

5.106.5.3.4 [N] Identification ... 
5.106.5.3.5 [N] Future charging spaces qualify as designated parking as described in Section 
5.106.5.2 Designated parking for clean air vehicles. 
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Notes: 
1. 
2. 
3. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938 (b) and 18941.10. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 10. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106 
Site Development 

5.106.8 Light pollution reduction. [N] Outdoor lighting systems shall be designed and installed to 
comply with the following: 

1. The minimum requirements in the California Energy Code for Lighting Zones 1-4 as defined in 
Chapter 10 of the California Administrative Code; and 

2. Backlight, Uplight and Glare (BUG) ratings as defined in I ES TM-15-11; and 
3. Allowable BUG ratings not exceeding those shown in Table 5.106.8, or 

Comply with a local ordinance lawfully enacted pursuant to Section 101. 7, whichever is more stringent. 

Exceptions: [N] 

1. Luminaires that qualify as exceptions in Section 140.7 of the California Energy Code. 

2. Emergency lighting. 

3. Building facade meeting the requirements in Table 140.7-B of the California Energy Code, 
Part 6. 

4. Custom lighting features as allowed by the local enforcing agency. as permitted by Section 
101.8 Alternate materials. designs and methods of construction. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 11. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.302 
Definitions 

DIVISION 5.3 
WATER EFFICIENCY AND CONSERVATION 

SECTION 5.302 
DEFINITIONS 

5.302.1 Definitions. The following terms are defined in Chapter 2. 
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METERING FAUCET 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 12. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.303 
Indoor Water Use 

SECTION 5.303 
INDOOR WATER USE 

5.303.1 Meters. Separate submeters or metering devices shall be installed for the uses described in 
Sections 5.:.303.1.1 and 5.:.303.1.2. 

5.303.3 Water conserving plumbing fixtures and fittings .•. 
5.303.3.1 Water closets. The effective flush volume ... 

Note: ... 

5.303.3.2 Wall mounted urinals ••. 
5.303.3.2.1 Floor mounted urinals •.• 

5.303.3.4 Faucets and Fountains. 
5.303.3.4.1 Nonresidential Lavatory faucets •.. 
5.303.3.4.2 Kitchen faucets .. . 
5.303.3.4.3 Wash fountains .. . 
5.303.3.4.4 Metering faucets .. . 
5.303.3.4.5 Metering faucets for wash fountains. Metering faucets for wash fountains shall 
have a maximum flow rate of not more than 0.20 gallons per minute cycle /20 [rim space (inches) 
at 60 psi]. 

5.303.4 Commercial kitchen equipment. 

5.303.4.1 Food Waste Disposers. Disposers shall either modulate the use of water to no more than 1 
gpm when the disposer is not in use (not actively grinding food waste/no-load) or shall automatically 
shut off after no more than 1 O minutes of inactivity. Disposers shall use no more than 8 gpm of water. 

[Note: This code section does not affect local jurisdiction authority to prohibit or require disposer 
installation.] 

5.303.4-§..Areas of addition or alteration. 
For those occupancies within the authority of the California Building Standards Commission as specified in 
Section 103, the provisions of Section 5.303.3 and 5.303.4 shall apply to new fixtures in additions or areas 
of alteration to the building. 
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5.303.6 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shall be installed in 
accordance with the California Plumbing Code, and shall meet the applicable standards referenced in 
Table 1401.1 1701.1 of the California Plumbing Code and in Chapter 6 of this code. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 13. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.402 
Definitions 

DIVISION 5.4 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 5.402 
DEFINITIONS 

5.402.1 Definitions. The following terms are defined in Chapter 2. 

ORGANIC WASTE 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 14. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.408 
Construction Waste Reduction, Disposal and Recycling 

SECTION 5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

5.408.1 Construction waste management. Recycle and/or salvage for reuse a minimum of~ 65% of 
the non-hazardous construction and demolition waste in accordance with Section 5.408.1.1, 5.408.1.2 or _ 
5.408.1.3; or meet a local construction and demolition waste management ordinance, whichever is more 
stringent. 

5.408.1.1 Construction waste management plan ... 

5.408.1.2 Waste management company ... 

5.408.1.3 Waste stream reduction alternative. The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area may be deemed to 
meet the W 65 percent minimum requir~ment as approved by the enforcing agency. 

5.408.1.4 Documentation ... 
[Note: See Item 27 for corresponding Tier amendments.] 

Notation: 
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Authority: Health and Safety Code Sections 18930.5, 18934~5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 15. CBSC Proposes to add a regulation in Division 5.4 Material Conservation and Resource 
Efficiency, Section 5.408.2 Universal Waste 

5.408.2 Universal Waste. [AJ 
Additions and alterations to a building or tenant space that meet the scoping provisions in Section 
301.3 for nonresidential additions and alterations, shall require verification that Universal Waste items 
such as fluorescent lamps and ballast and mercury containing thermostats as well as other California 
prohibited Universal Waste materials are disposed of properly and are diverted from landfills. A list of 
prohibited Universal Waste materials shall be included in the construction documents. 

Note: Refer to the Universal Waste Rule link at: 
http:i/www.dtsc.ca.gov/LawsRegsPolicies/Regs/upload/OEARA REGS UWR FinalT ext.pdf 

5.408.3 Excavated soil and land clearing debris. [BSC-CG] ... 

Notation: 
Authority- Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). 
Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 16. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.410 
Building Maintenance and Operation 

SECTION 5.410 
BUILDING MAINTENANCE AND OPERATION 

5.410.1 Recycling by occupants. Provide readily accessible areas that serve the entire building and are 
identified for the depositing, storage and collection of non-hazardous materials for recycling, including (at 
a minimum) paper, corrugated cardboard, glass, plastics, organic waste, and metals or meet a lawfully 
enacted local recycling ordinance, if more restrictive. 

Exception: Rural jurisdictions that meet and apply for the exemption in Public Resources Code 
42649.82 (a)(2)(A) et seq. shall also be exempt from the organic waste portion of this section. 

5.410.1.1 Additions. {Al All additions conducted within a 12-month period under single or multiple 
permits, resulting in an increase of 30 percent or more in floor area, shall provide recycling areas on 
site. 

Exception: ... 

5.410.1.2 Sample ordinance ... 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 17. CBSC Proposes to amend regulations in Division 5.4 Material Conservation and 
Resource Efficiency, Section 5.410 Building Maintenance and Operation 

SECTION 5.410 
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BUILDING MAINTENANCE AND OPERATION 

5.410.2 Commissioning. [N] For new buildings 10,000 square feet and over, building commissioning 
shall be included in the design and construction processes of the building project to verify that the building 
systems and components meet the owner's or owner representative's project requirements. 
Commissioning shall be performed in accordance with this section by trained personnel with experience 
on projects of comparable size and complexity. All occupancies other than I-occupancies and 
L-occupancies shall comply with the California Energy Code as prescribed in California Energy Code 
Section 120.8. For I-occupancies which are not regulated by OSHPD or for I-occupancies and L
occupancies which are not regulated by the California Energv Code Section 100.0 Scope; all requirements 
in sections 5.410.2 through 5.410.2.6 shall apply. 
Commissioning requirements shall include: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Exceptions: 
1. Unconditioned warehouses of any size. 
2. Areas less than 10,000 square feet used for offices or other conditioned accessory spaces within 

unconditioned warehouses. 
3. Tenant improvements less than 10,000 square feet as described in Section 303.1.1. 
4. Commissioning requirements for energy systems covered by the California Energy Code. 
M. Open parking garages of any size, or open parking garage areas, of any size, within a structure. 

Note: For the purposes ... 

All building operating systems oovered by Title 24, Part 6, as well as prooess equipment and oontrols, 
and renei.•,iable energy systems shall be included in the soope of the commissioning requirements. 

5.410.2.1 Owner's or Owner representative's Project Requirements (OPR). [NJ 
The expectations and requirements of the building appropriate to its phase shall be documented 
before the design phase of the project begins. This documentation shall include the following: 

1. Environmental and sustainability goals. 
2. Energy efficiency goals [Refer to 2013 CaHfomia Energy Code, Seotion 120.8(b)]. 

3. Indoor environmental quality requirements. 
4. Project program, including facility functions and hours of operation, and need for after hours 

operation. 
5. Equipment and systems expectations. 
6. Building occupant and operation and maintenance (O&M) personnel expectations. 

5.410.2.2 Basis of Design (BOD). [N] 
A written explanation of how the design of the building systems meets the OPR shall be completed at 
the design phase of the building project. The Basis of Design document shall cover the following 
systems: · 

1. Heating, ventilation, air conditioning [HVAC) systems and controls. (Refer to 2013 California 
Energy Code, Seotion 120.8(0)]. 

2. Indoor lighting system and controls [Refer to 2013 Ca!ifomia Energy Code Section 120.8(0)]. 
3. Water heating system [Refer to 2013 California Energy Code Seotion 120.8(c)]. 
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4. Renewable energy systems. 
5. Landscape irrigation systems. · 
6. Water reuse systems. 

Notation 
Authority: Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). [This one is for 180 days?] 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 18. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.5, Section 5.503 
Fireplaces 

DIVISION 5.5 
ENVIRONMENTAL QUALITY 

SECTION 5.503 
FIREPLACES 

5.503.1. General Fireplaces. Install only a direct-vent sealed-combustion gas or sealed wood-burning 
fireplace, or a sealed woodstove or pellet stove, and refer to residential requirements in the California 
Energy Code, Title 24, Part 6, Subchapter 7, Section 150. Woodstoves, pellet stoves and fireplaces shall 
comply with applicable local ordinances. 

5.503.1.1 Woodstoves. Woodstove and pellet stoves shall comply with U.S. EPA Phase II New Source 
Performance Standards CNSPS) emission limits wRei:e as applicable, and shall have a permanent label 
indicating they are certified to meet the emission limits. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 19. CBSC Proposes to amend mandatory regulations in Chapter 5, Division 5.5, Section 5.504 
Pollutant Control 

SECTION 5.504 
POLLUTANT CONTROL 

5.504.1.3 Temporary ventilation. The permanent HVAC system shall only be used during construction if 
necessary to condition the building or areas of addition or alteration within the required temperature range 
for material and equipment installation. If the HVAC system is used during construction, use return air 
filters with a Minimum Efficiency Reporting Value (MERV) of 8, based on ASHRAE 52.2-1999, or an 
average efficiency of 30 percent based on ASHRAE 52.1-1992. Replace all filters immediately prior to 
occupancy, or, if the building is occupied during alteration, at the conclusion of construction. 

5.504.3 Covering of duct openings and protection of mechanical equipment during construction. 

5.504.4 Finish material pollutant control. Finish materials shall comply with Sections 5.504.4.1 through 
5.504.4.-4-6. 

Notation: 
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Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part2.5, commencing with Section 18901. 

ITEM 19. 1 CBSC Proposes to amend mandatory regulations in Chapter 8, COMPLIANCE FORMS 
AND WORKSHEETS 

[BSC] Sample forms ... 
[HCD 1] Sample forms ... 

CHAPTERS 

COMPLIANCE FORMS AND WORKSHEETS 

WORKSHEET (WS-1) 
BASELINE WATER USE 

BASELINE WATER USE CALCULATION TABLE 

DURATI DAILY 
FIXTURE TYPE FLOW RATE ON USES OCCUPANT 
Showerheads 2.0 aom@80psi I 5 min. D 1 D Note 1a 
Lavatory faucets 
nonresidential 0.5 aoml@60osi r- .25 min. D 3 
Kitchen faucets 1.8 anmliD60osi r- 4min. D 1 D Note 1b 
Replacement aerators 2.2 aoml@60psi I D D 

1.8gpm/20 [rim 
space (in.) 

Wash fountains @60psil I D D 
Metering faucets 

0.20 [ D 3 D aal/cvcle 
0.20gpm 

Metering faucets for gal/cycle 
wash 120 [rim space [ .25 min. D D 
fountains (in.) 

@. 60 PSil 
2 

Gravity tank-type water [ 1 flush D 
1 male 

D closets 1.28 3 
a al/flush female 

2 
Flushometer tank water [ 1 flush D 

1 male 
D closets 1.28 3 

oaf/flush female 
2 

Flushometer valve water [ 1 flush D 
1 male 

D closets ·1.28 3 
qal/flush female 

2 
Electromechanical [ 1 flush D 

1 male 
D hydraulic water closets 1.28 3 

a al/flush female 

Urinals 
0.5 [ 1 flush D 2male D a al/flush 

Total dailv baseline water use BWU) 
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1 .. . 
2 .. . 
Notation: 
Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code §, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 20. CBSC Proposes to amend voluntary regulations in Appendix AS, Division AS.1, Section 
AS.101 General 

APPENDIX AS 
NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.1 
PLANNIN.G AND DESIGN 

SECTION AS.101 
GENERAL 

AS.101.1 General Scope. The provisions of this chapter outline planning, design and development 
methods that include environmentally responsible site selection, building design, building siting and 
development to protect, restore and enhance the environmental quality of the site and respect the integrity 
of adjacent properties. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 21. CBSC Proposes to amend non-regulatory notes in Appendix AS, Division AS.1, Section 
AS.106 Site Development 

SECTION AS.106 
SITE DEVELOPMENT 

AS.106.2 Storm water design. Design storm water runoff rate and quantity in conformance with 
Section A5.106.2.1 and storm water runoff quality by Section A5.106.~ i.2 or by local requirements, 
whichever are stricter. 
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A5.106.2.1 Storm water runoff rate and quantity •.. 
AS.106.2.2 Storm water runoff quality .•• 

AS.106.5.1 Designated parking for fuel efficient clean air vehicles. Provide designated 
parking for any combination of low-emitting, fuel-efficient and carpool/van pool vehicles as shown 
in Table A5.106.5.1.1 or A5.106.5.1.2. 

A5.106.5.1.4 Vehicle Designations. Building managers may consult with local community Transit 
Management Associations (TMAs) for methods of designating qualifying vehicles, such as issuing 
parking stickers. 

Notes: 

1. Information on qualifying vehicles, car labeling regulations and OMV SOV stickers 
CAV decals may be obtained from the following sources: 
a. California DriveClean. 
b. California Air Resources Board 
c. U.S. EPA fuel efficiency economy regulations and standards. 
d. OMV Registration Operations, (916) 657 6678 and ARB Public Information, (626) 

575 6858. 

2. Purchasing policy and refueling sites for low emitting vehicles for state employees use 
can be found at the Department of General Services. 

A5.106.5.3.4 Future charging spaces qualify as designated parking as described in Section 
A5.106.5.1 Designated parking for clean air vehicles. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 22. CBSC Proposes to amend voluntary regulations in Division A5.1, Section A5.106 related 
to EV Charging 

SECTION A5.106 
SITE DEVELOPMENT 

A5.106.5.3 Electric vehicle (EV) charging. Construction shall comply with Section A5.106.5.3.1 and 
A5.106.5.3.2 to facilitate future installation of electric vehicle supply equipment (EVSE). When EVSE(s) 
is/are installed, it shall be in accordance with the California Building Code Section 406.9. and the 
California Electrical Code and as follows: 

AS.106.5.3.1 Tier 1. Table A5.106.5.3.1 shall be used to determine the number of multiple 
charging spaces required if single or multiple charging space requirements apply for future 
installation of EVSE. Refer to Section 5.106.5.3.2 for design space requirements. \l\lhen a single 
charging space is required perTableA5.106.5.3.1, referto Section 5.106.5.3.1 for design 
roquirements. VI/hen multiple charging spaces are required, refer to Section 5.106.5.3.2 for design 
roquiroments. 
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A5.106.5.3.2 Tier 2. Table A5.106.5.3.2 shall be used to determine if single or multiple charging 
space requirements apply the number of multiple charging spaces required for future installation 
of EVSE. Refer to Section 5.106. 5. 3.2 f.or design space requirements. When a single chat:9.in.9. 
space is required. refer to Section 5.106.5.3.1 for design requirements. When multiple charging 
spaces are required. refer to Section 5.106.5.3.2 for design requirements. 

Table AS.106.5.3.1 
Total number of actual TIER 1 Number of required EV 

parking spaces charging spaces 
Q-ag. 0-9 40 

10-25 .2. 
26-50 ~ 
51-75 ,2-.§ 

76-100 ~z 

101-~ 150 .&10 
151-200 14 

201 and over 4%-+ 8 Percent of total ' 

1. Calculation for spaces shall be rounded up to the nearest whole number. 

Table AS.106.5.3.2 
Total number of actual TIER 2 Number of required EV 

parking spaces charging spaces 
Q-ag. 0-9 ~1 

1Q-25 .2. 
26-50 1 
51-75 ~§. 

76-100 4-~ 

101-~ 150 -712 
151-200 17 

201 and over @%...-..,.10 Percent of total ' 

1. Calculation for spaces shall be rounded up to the nearest whole number. 

A5.106.5.3.3 Identification. The service panel. .. 

A5.106.5.3.4 Future charging spaces ... 

Notation: 
Authority- Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). 
Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 22.1 CBSC Proposes to amend voluntary regulations in Division A5.3, Section A5.303 
related to Indoor Water Use 

SECTION A5.303 
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INDOOR WATER USE 

TABLE A5.303.2.2 
3 

WATER USE BASELINE 

DAILY 2 

FIXTURE TYPE BASELINE FLOW RATE DURATION USES OCCUPANTS 

Showerheads 
Lavatory faucets nonresidential 

Kitchen faucets 
Replacement aerators 

Wash fountains 
Meterina faucets 

Metering faucets for wash 
fountains 

Gravity tank type water closets 

Flushometer tank water 
closets 

Flushometer valve water 
closets 

Electromechanical hydraulic 
water closets 

Urinals 

1 .. . 
2 .. . 
3 .. . 

FIXTURE TYPE 
Showerheads 

Lavato faucets nonresidential 

Kitchen faucets 

Wash fountains 
Meterin faucets 

Metering faucets for wash 
fountains 

Final Express Terms 

2.0 gpm © 80 psi 
0.5 gpm © 60 psi 

1.8 gpm © 60 psi 
2.2 ~wm © 60 psi 

1.8 gpm/20 [rim space (in.) 
©60 psil 

0.20 aallons/cvcle 

0.20 gpm gallons/cycle /20 
[rim space (in.) @ 60 psi] 

1.28 gallons/flush 

1.28 gallons/flush 

1.28 gallons/flush 

1.28 gallons/flush 

0.5 qallons/flush 

TABLE AS.303.2.3.1 
FIXTURE FLOW RATES 

BASELINE FLOW-
2 

2.0 

0.5 
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La 

5 min. 1 x 
.25 min. 3 x 

LO 

4min. 1 x 
x 

x 
.25 min. 3 x 

I 

.25 min. 1 male x 
3 female 

I 

1 flush 1 male x 
3 female 

I 

1 flush 1 male x 
3 female 

l 

1 flush 1 male x 
3 female ., 

1 flush 1 male x 
3female 

1 flush 2male x 

MAXIMUM FLOW RATE AT 12 
PERCENT REDUCTION 

1.8 

0.35 
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60 PSil 
1 

Gravity tank type water closets 1.28 aallons/flush 1.12 aallons/flush 
I 

Flushometer tank water closets 1.28 aallons/flush 1.12 aallons/flush 
I 

Flushometer valve water closets 1.28 aallons/flush 1.12 aallons/flush 
Electromechanical hydraulic 1 

water closets 1.28 aallons/flush 1.12 aallons/flush 
Urinals 0.5 gallons/flush 0.44 aallons/flush 

1... 
2 .. . 
3 .. . 
Notation: 
Authority: Health and Safety Code § Sections 18930.5, 18934.5, and 18938. 
Reference: Health and Safety Code §, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 23. CBSC Proposes to amend voluntary regulations in Division A5.3, Section A5.303 related 
to Indoor Water Use 

SECTION A5.303 
INDOOR WATER USE 

A5.303.3 Appliances and fixtures for commercial application. Appliances and fixtures shall meet the 
following: 

1. Clothes washers shall have a maximum Water Factor (WF) that will reduce the use of water by 20 
percent below the California Energy Commission' WF standards for commercial clothes washers 
located in Title 20 of the California Code of Regulations. 

2. Dishwashers shall meet the following water use standards: 

a. Residential- ENERGY STAR 

i. Standard Dishwashers - 4.25 gallons per cycle. 

b. Commercial - refer to Table A5.303. Shall be in accordance with ENERGY STAR 
requirements. Refer to Table A5.303.3 

3. Ice makers shall be air cooled. 

4. Food steamers shall be connectionless or boilerless -:-and shall consume no more than 2 gallons 
of water per pan per hour, including condensate water, for batch type steamers, and no more than 
5 gallons of water per pan per hour, including condensate water, for cook to order steamers. 

5. [BSC-CG] The use and installation of water softeners that discharge to the community sewer 
system may be limited or prohibited by local agencies if certain conditions are met. 

6. Combination ovens shall oot consume more than 10 gph (38 L/h) in the full operational mode. use 
a maximum of 1.5 gallons of water per hour per pan, including condensate water. 

7. Commercial pre-rinse spray valves shall be 
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8. Food waste pulping systems shall use no more than 2 gpm of potable water. 

8.1 Note: potable water excludes on-site graywater use. such as dishwasher discharge water. 

TABLE AS.303.3: COMMERICAL DISHWASHER WATER USE 

High-Temperature - Low-Tem12.erature -
Type Maximum Gallons Maximum Gallons Per 

Per Rack Rack 

Conveyor 0.70 (2.6 L) ::;; 0.79 (3 L) 
Sinole Tank Convevor 

Multinle Tank Convevor ::;; 0.54 l2 L) ::;; 0.54 (2 L) 

Stationa[V Single Tank Q.9§ (d.e b) ::;; 0.89 (3.4 I) ::;; 1.18 (4.5 L) 
Door 

Under eCounter Q.QQ ~d.4 b) ::;; 0.86 (3.3 L) ::;; 1.19 (4.5 L) 

Pot, Pan, and Utensil s0.58 GPSF ::;; 0.58 GPSF 

Single Tank Flight Type GPH ::;; 2.975x + 55.00 GPH::;; 2.975x + 55.00 

Multi~le Tank Flight GPH::;; 4.96x+ 17.00 GPH::;; 4.96x + 17.00 
Tvoe 

Note: GPSF = gallons per square foot of rack; GPH = gallons per hour: 
X =square feet of conveyor belt/minute (max conveyor speed sf/min as tested and certified to 
NSF/ANSI Standard 3) 

ITEM 24. CBSC Proposes to amend voluntary regulations in Division A5.3, Section A5.303 related 
to Indoor Water Use 

SECTION AS.303 
INDOOR WATER USE 

AS.303.4 Water conserving plumbing fixtures and fittings 
[New code section title added] 

AS.303.4.1 Nonwater supplied urinals. 
Nonwater supplied urinals are installed in accordance with the California Plumbing Code. 

Where approved, Hybrid urinals. as defined in Chapter 2, shall be considered waterless urinals. 

[Make changes accordingly to Table A5.303.2.2 Water Use Baseline and table A5.303.2.3. 1 Fixture Flow 
Rates for code section A5.303.4. 1 listed above to add fixtures to the tables] 

ITEM 25. CBSC Proposes to amend voluntary regulations in Appendix AS, Division A5.4, Section 
AS.405 Material Sources 
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DIVISION A5.4 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION A5.405 
MATERIAL SOURCES 

A5.405.4 Recycled content. Use materials, equivalent in performance to virgin materials with a total 
(combined) recycled content value (RCV) of: 

Tier 1 fBSCl. Recycled content. The RCV shall not be less than 10 percent of the total material 
cost of the project, or use 2 products which meet the minimum recycled content levels in Table 
A5.405.4 for at least 75%, by cost, of all products in that category in the project. [See Table 
A5.405.4: Minimum Recycled Content Levels] 

Required Total RCV (dollars)= Total Material Cost (dollars) x 10 percent (Equation A5.4-1) 

Tier 2 fBSC}. The RCV shall not be less than 15 percent of the total material cost of the project. 
or use 3 products which meet the minimum recycled content levels in Table A5.405.4 for at least 
75%. by cost. of all products in that category in the project. [See Table A5.405.4: Minimum 
Recycled Content Levels] 

A5.405.4.1 Total material cost ..• 

A5.405.4.2 Determination of total recycled content value (RCV) •.. 

A5.405.4.3 Determination of recycled content value of materials (RCVM)· The recycled 
content value of each material (RCVM) is calculated by multiplying the cost of material, as defined 
by the recycled content. See Equations A5.4-6 and A5.4-7. 

RCVM (dollars)= Material cost (dollars) x RCM (percent) (Equation AS.4-6) 

RCM (percent)= Postconsumer content percentage+ (1/2) Preconsumer content percentage 
(Equation AS.4-7) 

Notes: 
1. If the postconsumer and preconsumer recycled content is provided in pounds, 

Equation A5.4-7 may be used, but the final result (in pounds) must be multiplied 
by 100 to show RCM as a percentage. 

2. If the manufacturer does not separately identify the preconsumer and 
postconsumer recycled content of a material but reports it as a total single 
percentage, one half of the total amount shall be considered preconsumer 8flG 
one half shall be considered postconsumer recycled material. 

A5.405.4.4 Determination of recycled content value of assemblies - (RCV A)· Recycled 
content value of assemblies is calculated by multiplying the total cost of assembly by the total 
recycled content of the assembly (RCA), and shall be determined by Equation A5.4-8. 

RCVA (dollars)= Assembly cost (dollars) x Total RCA (percent) 
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If not provided by the manufacturer,. Total RCA (percent) is the sum (L) of the Proportional 
Recycled Content (PRCM) of each material in the assembly. RCA shall be determined by Equation 
AS.4-9. 

(Equation A5.4-9) 

PRCM of each material may be ,calculated by one of two methods using the following formulas: 

Method 1: Recycled content (Postconsumer and Preconsumer) of each material provided 
in percentages 

PRCM (percent) = Weight of material. (percent) x RCM (percent) 
(Equation A5.4-10) 

Weight of material (percent)= [Weight of material (lbs) +Weight of assembly 
(lbs)] x 100 (Equation A5.4-11) 

RCM (percent)= Postconsumer content percentage+ (1/2) Preconsumer content 
percentage (See Equation A5.4-7) 

Method 2: Recycled content (Postconsumer and Preconsumer) provided in pounds 

PRCM (percent) = [RCM (lbs) Weight of material (lbs)] x 100 
A5.4-12) 

(Equation 

RCM (lbs)= Postconsumer content (lbs)+ (1/2) Preconsumer content (lbs) 
(Equation A5.4-13) 

Note: If the manufacturer does not separately identify the preconsumer 
and postconsumer recycled content of a material but reports it as a total 
single percentage, one half of the total amount shall be considered 
preconsumer and one half shall be considered postconsumer recycled 
material. 

A5.405.4.5 Alternate method for concrete .•. 

Table A5.405.4 
MINIMUM RECYCLED CONTENT LEVELS 

MATERIAL/PRODUCT 
MINIMUM TOTAL 

TYPE 

Insulation, fiberglass 

Insulation, cellulose 

Exterior Paint, latex 

Carr,2et, ny:lon 

Com12ost 

Mulch 

Acoustical ceiling 12anels 
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DOO'{all, gyQsum 4% 4% 

Aggregate base 80% 80% 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 26. CBSC Proposes to amend voluntary regulations in Appendix AS, Division AS.4, Section 
AS.408 Construction Waste Reduction, Disposal, and Recycling 

SECTION A5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL, AND RECYCLING 

A5.408.3.1 Enhanced construction wasie reduction - Tier 1. Divert to recycle or salvage at least 65% of 
nonhazardous construction and demolition waste generated at the site. Any mixed recyclables that are sent to 
mixed-waste recycling facilities shall include a qualified third Qarty verified facility average diversion rate. 
Verification of diversion rates shall meet minimum certification eligibility guidelines. acce12table to the local 
enforcing agency. 

AS.408.3.1.1 Enhanced construction waste reduction - Tier 2 fBSG}. Divert to recycle or salvage at least 
80% of nonhazardous construction and demolition waste generated at the site. 

AS.408.3.1.2 Verification of compliance. A copy of the completed waste management report or 
documentation of certification of the waste management company utilized shall be provided. 

Exceptions: 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 27. CBSC Proposes to amend voluntary regulations in Appendix AS, Division A5.5, Section 
A5.504 Pollutant Control 

DIVISION A5.5 
ENVIRONMENTAL QUALITY 

SECTION A5.504 
POLLUTANT CONTROL 

A5.504.1 Indoor air quality (IAQ) during construction ... 

AS.504.1.1 Temporary ventilation ... 

1. 

2. If the building is occupied during demolition or construction, meet or exceed the 
recommended Control Measures of the Sheet Metal and Air Conditioning National Contractors: 
National Association (SMACNA) IAQ Guidelines for Occupied Buildings under Construction, 
1995, Chapter 3. 
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3. The permanent HVAC system shall only be used during construction if necessary to condition 
the building 'Nithin the required temperature range for material and equipment installation. If 
the HVAC system is used during construction, use return air filters 1Nith a Minimum Efficiency 
Reporting Value (MERV) of 8, based on ASHRAE 52.2 1999, or an average efficiency of 30 
percent based on ASHRAE 52.1 1992. Replace all filters immediately prior to occupancy. 

4. During dust producing operations, protect supply and return HVAC system openings from 
trust,. 

Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 28. CBSC Proposes to amend regulations in Appendix AS, Division A5.6, Section AS.601 
CALGreen TIER 1 AND TIER 2 

AS.601.2 CALGreen Tier 1 

DIVISION A5.6 
VOLUNTARY TIERS 

SECTION AS.601 
CALGreen TIER 1 AND TIER 2 

AS.601.2.4 Voluntary measures for CALG.~eR Tier 1. In addition to the provisions of Sections 
A5.601.2.1 and A5.601.2.3 above, compliance with the following voluntary measures from Appendix 
A5 is required for Tier 1: 

2 
3. From Division A5.4, 

a. Comply with recycled content of 10 percent of materials based on estimated total cost.....Q.t 
use 2 products from Table AS.405.4 for at least 75% by cost in Section AS.405.4. 

b. Comply with the 65 -percent reduction in construction and demolition waste in Section 
AS.408.3.1. 

c. Comply with one elective measure selected from this division. 

AS.601.3 CALGreen Tier 2. 

AS.601.3.4 Voluntary measures for Tier 2. In addition to the provisions of Sections AS.601.3.1 and 
A5.601.3.3 above, compliance with the following voluntary measures from Appendix AS and additional 
elective measures shown in Table AS.601.3.4 is required for Tier 2: 

3. From Division A5.4,2 

a. Comply with recycled content of 15 percent of materials based on estimated total cost,,_Q[ 
use 2 products from Table A5.405.4 for at least 75% by cost in Section A5.405.4.1. 

b. Comply with the 80-percent reduction in construction and demolition waste in Section 
A5.408.3.1. 

c. Comply with three elective measures selected from this division. 
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Notation: 
Authority: Health and Safety Code Sections 18930.5, 18934.5, 18938. 
Reference: Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 

ITEM 29. CBSC Proposes to amend Table AS.602 

SECTION AS.602 

NONRESIDENTIAL OCCUPANCIES APPLICATION CHECKLISTS 
[Update the application checklist based on the proposed code changes for publication) 

Notation: 
Authority- Health and Safety Code Sections 18930.5, 18934.5 and 18938 (b). 
Reference - Health and Safety Code, Division 13, Part 2.5, commencing with Section 18901. 
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CHAPTER4 

RESIDENTIAL MANDATORY MEASURES 

DIVISION 4.2 - ENERGY EFFFICIENCY 

SECTION 4.201 

GENERAL 

4.201.1 Scope. For the purposes of mandatory energy efficiency standards in this code, the California Energy 

Commission will continue to adopt mandatory standards. 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

CHAPTER 4, RESIDENTIAL MANDATORY MEASURES 
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APPENDIXA4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.2- ENERGY EFFFICIENCY 

SECTION A4.201 

GENERAL 

A4.Z01.1 Scope. For the purposes of mandatory energy efficiency standards in this code, the California Energy 

Commission will continue to adopt mandatory standards. It is the intent of these voluntary standards 

provisions t9 encourage buildings local jurisdictions through codification to achieve exemplary performance 

in the area of buildi;1g energy efficiency. =Local jurisdictions adopting these voluntary provisions as mandatory 

local energy efficiency standard$ shall submit the required application and receive the required approval of 

the California Energy Commission in compliance with lZitl@ 24, PaR 1Chapter 10. Section ;w..106 of the 

California Administrative Code, prior to enforcement. Once approval is granted by the Energy Commission, 

local jurisdictions shall file an ordinance expressly marking the local modification along with findings !!i~~mit 

t~@ir a!H\!lisati€l~ and receive the required acceptance from the California Building Standards Commission5 in 

compliance with *it!@ 2:1, PaR 111 Section 101.7 of this code, prior to enforcement. (Chapter 10. Section 106 

of the California Administrative Code is available at http://www.energy.ca.gov/title24/2016standardsil 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

APPENDIX A4, RESIDENT/AL VOLUNTARY MEASURES 
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SECTION A4.202 

DEFINITIONS 

ENERGY BUDGET. 

ENERGY DESIGN RATING. 

TIME DEPENDENT VALUATION (TDV) ENERGY. 

Authority: Public Resources Code ~~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 
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SECTION A4.203 

PERFORMANCE APPROACH FOR NEWLY CONSTRUCTED BUILDINGS 

A4.203.1 Energy Efficiency. Newly constructed low-rise residential buildings shall comply with Sections 

A4.203.1.1 and either A4.203.1.2.1, A4.203.1.2.2 or A4.203.1.2.3. 

Page5 

A4.203.1.1Tier1, Tier 2L and Zero Net Energy Design Tier~ Prerequisites. Each of the following efficiency 

measures is required for all applicable components of the building project. 

A4.203.1.1.1 Energy Design Rating. An energy design rating for the Proposed Design Building shall be 

computed by Compliance Software certified by the Commission and this rating shall be included in the 

Certificate of Compliance documentation. 

A4.203.1.1.2 Quality Insulation Installation (Qll). The Qll procedures specified in the Building Energy 

Efficiency Standards Reference Residential Appendix RA3.5 shall be completed. 

A4.2Q~.1.1.~ bightiRg. Comply with all applicable req1:1irements of Title 24, Part 6 Section 150.0(k). In 

addition: 

1. All permanently installed interior lighting shall be high efficacy. Permanently installed interior 

lighting shall be controlled by vacancy sensors if installed in kitchens, bathrooms, 1:1tility rooms, 

and private garages at a minim1:1m. Lighting installed in closets that arc 70 sg1:1are feet or larger 

shall be controlled by vacancy sensors or dimmers. 

e~u:eptieRSi 

1. Night lights which comply \vith Title 24, Part 6 Section 150.0(k)H:. 

2. Lighting integral to cxha1:1st fans 'Nhich comply with Title 24, Part 6 Section 150.0(k)lF. 

2. All permanently installed lighting in bathrooms shall be controlled by a vacancy sensor. 

f>EeeptieR: One high efficacy l1:1minaire with total lamp wattage rated to cons1:1mc no greater than 

26 watts of po'Ner. 

3. Every room greater than 70 sq1:1are feet 'Nhich does not have permanently installed lighting and 

has receptacles installed shall have at least one s•Nitchcd receptacle installed. 

42. For single family residences, all permanently installed outdoor lighting shall be high efficacy and 

have controls complying with Title 24, Part 6 Sections 150.0(k)9AQAi and iii. 

3. For m1:1lti family residential b1:1ildings, all permanently installed 01:1tdoor lighting shall be high 

efficacy and have controls controlled from 'Nithin a dwelling 1:1nit shall have controls complying 

with Title 24, Part 6 Sections 150.0(k)9B3BAi and iii. For m1:1lti family resielcntial b1:1ildings, all 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 
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permanently installed outdoor lighting 1.Vhich is not controlled from Within a d•Nelling unit shall 

have controls complying •.vith Title 24, Part 6 Section 150.0(k)9Bii. 

4. All outdoor lighting for residential parking lots shall be high efficacy and comply •.vith Title 24. Part 

6, Section 150.0(k)93D. 

A4.203.1.2 Performance Standard. Comply with one of the advanced efficiency levels indicated below. 

A4.203.1.2.1Tier1: Buildings complying with the first level of advanced energy efficiency shall have 

either an Energy Budget that is no greater than 85 percent of the Title 24, Part 6 Energy Budget for the 

Pr@fHilS@d Standard Design Building, or sAall Aav@ an Energy Design Rating, witA©tAt !l©Asid@riAg ©A sit@ 

g@A@rati@~. r@~@!ltiAg showing a 15% or greater reduction in t@tal @~@rgy tAs@s r@gtAlat@d !av lH:I@ iM, Part 

~its Energy Budget component compared to the Standard Design Building. as calculated by Title 24. Part 6 

Compliance Software !l@rtift@dapproved by the Energy Commission. 

A4.203.1.2.2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have 

either an Energy Budget that is no greater than 70 percent of the Title 24, Part 6 Energy Budget for the 

Proposed Standard Design Building, or sAall Aav@ an Energy Design Rating, witA©tAt !l©~sid@ri~g El~ sit@ 

g@A@rati@~. rnfl@!ltiAg showing a 30% or greater reduction in t©tal @AE!flil'f tAs@s r@gMlat@d lavl'itl@ iM, Paft 

~its Energy Budget component compared to the Standard Design Building. as calculated by Title 24. Part 6 

Compliance Software !l@rtifieidapproved by the Energy Commission. 

A4.203.1.2.3 £Zero Net Energy Design) "fier: QtAildiAgs !l@m~lvi~g witA tA@ tAird l@v@I @f adva~!l@d @~@rgi; 

@fffoi@A!l'/ ffi@r 2) : Buildings complying with this elective designation shall have sAall !l@m~lv witA ~ 

tA@ f@ll@wiAg f@!JtAirnm@~ts: 

1. l'A@ btAildi~g s~all b@ s~@w~on-site renewable energy generation sufficient to b@ iA !l@m~liaA!l@ \dt~ 

5@€lti©~ A1.2QJ.1.2.2 (l'ieir 2 15@!JtAif@m@~ts). 

J, Th@ b~ildh~g shall hav@achieve an Energy Design Rating ofzero (0) Elf l@!i!i as calculated by Title 24. 

Part 6 Compliance Software 1rnrtifi@~approved by the Energy Commission. and: 
1. Single family:S:buildings in Climate Zones 6 and 7. and low-rise multifamily buildings in Climate 

Zone 3. 5.6. and 7 shall comply with Section A4.203.1.2.1 (Tier 1): and 
2. Single family Buildings in Climate Zones 1 through 5 and 8 through 16 and low-rise multifamily 

building in Climate Zones 1. 2. 4. and 8 through 16 shall comply with Section A4.203.1.2.2 <Tier 2l. 

Note: For Energy Budget calculations high-rise residential and hotel/motel buildings are considered 

nonresidential buildings. 

Authority: Public Resources Code ~sections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code s~ections 18930.S and 18941.5. 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 



Energy Provisions of the California Green Building Standards Code 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 
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SECTION A4.204 

PERFORMANCE APPROACH FOR ADDITIONS ANQ AbTl!RATIONS 

A4.204.1 Energy Efficiency. Additions and alterations to low-rise residential buildings shall comply with 

Section~ A4.204.1 . .1 or A4.204.1.2. 

Page8 

A4.2Q4,1.1Tier1 aAEI Tier 2 Prereq1:1isites. Each of the following efficiency measures is required if applicable 

to the addition or alteration building project: 

A4,2Q4,1.1.1 bightiAg. Comply with all applicable requirements of Title 24, Part 6 Section 150.0(k). In 

addition: 

1. All newly installed, permanently installed interior lighting shall be high efficacy and shall be 

controlled by vacancy sensors if installed in a kitchen, bathroom, utility room, or private garage. 

Lighting installed in closets that are 70 square feet or larger shall be controlled bv vacancy sensors 

or dimmers. 

E>EeeptieRSi 

1. Night lights complying with Title 24, Part 6 Section 150.0(k)1E. 

2. Lighting integral to exhaust fans complying \Vith Title 24, Part 6 Section 150.0(k)lF. 

2. All newly installed, permanently installed lighting in bathrooms shall be controlled by a 'racancy 

sensor. 

E>EeeptieR: One high efficacy luminaire 'A'ith total lamp 'la'attage rated to consume no greater than 

26 watts of power. 

3. Every new room greater than 70 square feet which does not have newly installed, permanently 

installed lighting and has newly installed receptacles shall have at least one switched receptacle 

installed. 

4i. For single family residences, all newly installed, permanently installed outdoor lighting shall Q.Q. 
high efficacy and have controls complying with Title 24, Part 6 Sections 150.0(k)9Ai and iii. 

1,_For multi family residential buildings, all newly installed, permanently installed outdoor lighting 

shall be high efficacy and have controls controlled from within a dwelling unit shall have controls 

complying with Title 24, Part 6 Sections 150.0(k)9/\i and iii. For multi family residential buildings, 

all newly installed, permanently installed outdoor lighting which is not controlled from within a 

dwelling unit shall have controls complying with Title 24, Part 6 Section 150.0(k)9Bii. 

4. All newl1t' installed, permanently installed outdoor lighting for residential parking lots shall be high 

efficacy and comply with Title 24, Part 6, Section 150.0{k)9D. 
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J'.4,204.1.2 Perfermance Standard. Comply with one of the advanced efficiency levels indicated in Section 

A4.204.1.2.1 or Section /\4.204.1.2.2. 

below. 

A4,204,1.2 

A4.204.1.1Tier1: Buildings complying with the first level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the number of mechanical systems 

added or modified. Space heating systems, space cooling systems and water heating systems are each 

separate mechanical systems for the purpose of complying with this requirement. If the addition e-r 
alteration changes only the envelope with no change to any mechanical system, then no additior.al 

performance requirements above Title 24, Part 6 are required. 

1. For one and only one mechanical system: No greater than 95 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

2. For two or more mechanical systems: No greater than 90 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

A4.204.1=.2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the number of mechanical systems 

added or modified. Space heating systems, space cooling systems and water heating systems are each 

separate mechanical systems for the purpose of complying with this requirement. If the addition-€* 

alteration changes only the envelope with no change to any mechanical system, then no additional 

performance requirements above Title 24, Part 6 are required. 

1. For one and only one mechanical system: No greater than 90 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commission. 

2. For two or more mechanical systems: No greater than 85 percent of the Title 24, Part 6 

Energy Budget for the Proposed Standard Design Building as calculated by Compliance 

Software certified by the Energy Commissfon. 

Note: For Energy Budget calculations high-rise residential and hotel/motel buildings are considered 

nonresidential buildings. 

Authority: Public Resoµrces Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 
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Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 
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APPENDIXA4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.6 - TIER 1 AND TIER 2 

SECTION A4.601 

GENERAL 

A4.601.4.2 Prerequisite and elective measures for Tier 1. 

2. From Division A4.2, Energy Efficiency. 

2.1 For newly constructed low-rise residential buildings, comply with the energy efficiency 

requirements in Sections A4.203.1.1 and Section A4.203.1.2.1. 

2.2 For additions and alterations to low-rise residential buildings, comply with the energy 

efficiency requirements in Section A4.204.1.1 and Section /\4.204.1.2.1.= 

A4.601.5.2 Prerequisite and elective measures for Tier 2. 

2. From Division A4.2, Energy Efficiency. 

2.1 For newly constructed low-rise residential buildings, comply with the energy efficiency 

requirements in Section~ A4.203.1.1 and Section A4.203.L2.2. 

2.2 For additions and alterations to low-rise residential buildings, comply with the energy 

efficiency requirements in Section A4.204.1.-±6 and Section /\4.204.1.2.2. 

,o.4,9g1,9,2 Prerer:u..iisite and eleeth.'e rneas1:1res fer Tier~. 

2. From Division /\4.2, Energy Efficiency. 

For newly constructed lova' rise residential buildings, complv with the energy efficiency requirements in 

Section /\4.203.1.1 and Section /\4.203.1.2.3. 
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Authority: Public Resources Code Ssections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4~ 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 
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APPENDIXA4 

RESIDENTIAL VOLUNTARY MEASURES 

DIVISION A4.6 -TIER 1 AND TIER 2 

SECTION A4.602 

RESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

FEATURE OR MEASURE 

ENERGY EFFICIENCY 

A4.203.1.1.1 An Energy Design Rating for the 

Proposed Design Building is included in the 

Certificate of Compliance documentation. 

A4.203.1.1.2 Qll procedures specified in the 

Building Energy Efficiency Standards 

Reference Residential Appendix RA3.5 are 

completed. 

LEVELS 

ELECTIVE MEASURES ADOPTED AS 

MANDATORY1 

Mandatory Tier l Tier 2 

18]2 

18]2 18]2 

18]2 l:SJ2 

APPENDIX A4, RESIDENTIAL VOLUNTARY MEASURES 

VERIFICATIONS 

ENFORCING AGENCY TO SPECIFY 

VERIFICATION METHOD 

Enforcing Installer or Third 

Agency Designer party 

D D D 

All All All 

D D D 

D D D 

D D D 
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LEVELS VERIFICATIONS 

ELECTIVE MEASURES ADOPTED AS ENFORCING AGENCY TO SPECIFY 

MANDATORY1 
VERIFICATION METHOD 

Enforcing Installer or Third 

Agency Designer party 

Mandatory Tier 1 Tier2 D D D 

FEATURE OR MEASURE All All All 

,0,4,;w;;i,;i,,;i,,;;i All 13eFFRaAeAtl't iAstallea 

!igl'ltiAg is l'ligl'I efficacy aAa !'las reEJ1::1im8 g;; @;; g g g 
CSAtFSis. 

A4.Z03.1.2.1fTier11} 

The Energy Budget is no greater than 85 [812 D D D 
percent of the Title 24, Part 6 Energy Budget 

for the Pre13ese8Standard Design Building. 

A4.203.1.2.2 fTier }2 

The Energy Budget is no greaterthan 70 [812 D D D 
percent of the Title 24, Part 6 Energy Budget 

for the PFe13ese8Standard Design Building. 

A4.203.1.2.3 !+ieF 1111; Zero Net Energl£ 

Design +ief:.r(electjvel: 

Shall compll£ with all of the following: 

1. Section A4.203.1.1 (enm:::g!.!isite) 

and 

2. Section A4.203.1.2.J, 

• fQ[ sin~le fomi!~ buik!in~ in 

Clima:re ZQnes G aad z. aad 

lgw-[ise multifamil~ buildia~ ia D D D 
Climate Zgaes 3, 5. 6. and 7 

gi;,Section A4.203.1.2=,6 

• fQ[ sia~le fa mil~ b!.!ildia~s ia 

Climate ZQnes 1-5 and 8-16, 

and lgw-rise multifamil~ 

buildia~s ia Climate Zgaes 1, 2, 

4. and 8-lG 

3. EnergJ£ Design Rating of zero (Ol or 

less 
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LEVELS VERIFICATIONS 

ELECTIVE MEASURES ADOPTED AS ENFORCING AGENCY TO SPECIFY 

MANDATORY
1 

VERIFICATION METHOD 

Enforcing Installer or Third 

Agency Designer party 

Mandatory Tier l Tier 2 D D D 

FEATURE OR MEASURE All All All 

•··· Perlorm~ricS: Ai>1:>rc>a~lifc>rAdct&t.1C~rfa~/ >· ·. 
·• .. ·~t~~~,~~~····•····••··••••••t<······ ... · 

.ii.11.2011,;i,,;i,,;1, All Re"'"'''' iRstalle9, J'leFmaReRt!Y 

iRstalle9 lightiRg is high efficacy and has gj.;! gj.;! g g g 
FeEftiiFed contFels. 

A4.204.1.;b1 Tier H: 

If onlyWhen one a Ra oRly one mechanical 

system is added or modified, the Energy 

Budget is no greater than 95 percent of the 

Title 24, Part 6 Energy Budget for the 

PrnJ'lose9Standard Design Building. [832 D D D 

lftWhen tiwo or more mechanical systems 

are added or modified, the Energy Budget is 

no greater than 90 percent of the Title 24, 

Part 6 Energy Budget for the Prn13osed 

Standard Design Building. 

A4.204.1=.2 Tier 2 

If o\'lhen one and nly one mechanical 

system is added or modified, the Energy 

Budget is no greaterthan 90 percent of the 

Title 24, Part 6 Energy Budget for the 

Prn13osedStandard Design Building. [832 D D D 

lf.'Nf:leR 1([!wo or more mechanical systems 

are added or modified, the Energy Budget is 

no greater than 85 percent of the Title 24, 

Part 6 Energy Budget for the Prn13osed 

Standard Design Building. 

1. Green building measures in this table may be mandatory if adopted by a city, county, or city and county as specified in Section 

101.7. 

2. Required prerequisite for this Tier. 

3. These measures are currently required elsewhere in statute or in regulation. 
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Authority: Public Resources Code ~ctions 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 
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APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.2 ENERGY EFFFICIENCY 

SECTION AS.201 

GENERAL 

AS.201.1 Scope. For the purposes of mandatory energy efficiency standards in this code, the California Energy 

Commission will continue to adopt mandatory standards. It is the intent of these voluntary standards 

provisions to encourage buildingslocal jurisdictions through codification to achieve exemplary performance in 

the area of building energy efficiency. Local jurisdictions adopting these voluntary provisions as mandatory 

local energy efficiency standards shall submit the required application and receive the required approval of 

the California Energy Commission in compliance with Title! 21, Put 1Chapter 10, Section :W=106 of the 

California Administrative Code, prior to enforcement. Once approval is granted by the Energy Commission, 

local jurisdictions shall file an ordinance expressly marking the local modifications along with findings and 

receive the required acceptanceapproved from the California Building Standards C@mmissi111~sCommission in 

compliance with "fit!@ iH, PaFt H, Section 101.7 of this code, prior to enforcement. !Chapter 10. Section 106 

of the California Administrative Code is available at http://www.energy.ca.gov/title24/2016standards/) 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code %~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ections 18930.5 and 18941.5. 
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SECTION AS.202 

DEFINITIONS 

ENERGY BUDGET 

GEOTHERMAL 

PROCESS 

SOLAR ACCESS 

TIME DEPENDENT VALUATION (TDV) 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.l, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

SECTION AS.203 

PERFORMANCE APPROACH 

AS.203.1 Energy Efficiency. Nonresidential, high-rise residential and hotel/motel buildings that include 

lighting and/or mechanical systems shall comply with Section~ AS.203.1.1 and either A5.203.1.2.1 or 

A5.203.1.2.2. Newly constructed buildings as well asand additions and alterations are included in the scope of 

these sections. Buildings permitted without lighting or mechanical systems shall comply with Section 

AS.203.1.1 but are not required to comply with Sections A5.203.1.1.2 or AS.203.1.2. 

AS.203.1.1Tier1 and Tier 2 Prerequisites. Each of the following efficiency measures is required for all 

applicable components of the building project: 

AS.203.1.1.1 Outdoor Lighting. Newly installed outdoor lighting power shall be no greater than 90 

percent of the Title 24, Part e calculated value of a,Allowed eQutdoor ~.bighting ~fower. The Allowed 

Outdoor Lighting Power calculation is specified in Title 24, Part 6, Section 140.7 "Requirements For 

Outdoor Lighting."~ 
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AS.203.1.1.2 S~rvice Water Heating in Restaurants. Newly constructed restaurants 8,000 square feet or 

greater and with service water heaters rated 75,000 Btu/h or greater shall install a solar water-heating 

system with a minimum solar savings fraction of 0.15. 

Exceptions: 

1. Buildings with a natural gas service water heater with a minimum of 95 percent thermal 

efficiency. 

2. Buildings where greater than 75 percent of the total roof area has annual solar access that is 

less than 70 percent. Solar access is the ratio of solar insolation including shade to the solar 

insolation without shade. Shading from obstructions located on the roof or any other part of 

the building shall not be included in the determination of annual solar access. 

,A,§i,2Q~.1.1.~ F1:1F1etieF1al Areas wRere CeFF1pliaF1ee witR ResiEteAtial bigRtiAg StaF1aaras is req1:1ireE1. For 

ne·.vly constructed high rise residential dwelling 1:1nits and hotel and R'!otef g1:1est rooms, indoor lighting 

shall comply 'Nith the applicable req1:1ireR'!ents in Appendi>c A4 Residential Voluntary Meas1:1res, Division 

A4 .2 energy efficiency, Section A4.203.1.1.3. For additions and alterations to high rise residential 

dwelling units and hotel and mote! guest rooms, indoor lighting shall coR'lply with the applicable 

requirements in Appendix A4 Residential Voluntary Measures, Division A4 .2 energy efficiency, Section 

A'I .204 .1.1.1. 

AS.203.1.2 Performance Standard. Comply with one of the advanced efficiency levels indicated below. 

AS.203.1.2.1Tier1: Buildings complying with the first level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the type of energy systems included 

in the building project. If the newly constructed building or; addition or alteration does not include indoor 

lighting or mechanical systems, then no additional performance requirements above Title 24, Part 6 are 

required. 

1. For building projects that include indoor lighting or mechanical systems, but not both: No 

greater than 95 percent of the Title 24, Part 6 Energy Budget for the Standard Pr€HH~!iiH~ Design 

Building as calculated by Compliance Software certified by the Energy Commission. 

2. For building projects that include indoor lighting and mechanical systems: No greater than 90 

percent of the Title 24, Part 6 Energy Budget for the Standard PrH€Hi@el Design Building as 

calculated by Compliance Software certified by the Energy Commission. 
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AS.203.1.2.2 Tier 2: Buildings complying with the second level of advanced energy efficiency shall have an 

Energy Budget that is no greater than indicated below, depending on the type of energy systems included 

in the building project. If the newly constructed building...QI:; addition or alteration does not include indoor 

lighting or mechanical systems, then no additional performance requirements above Title 24, Part 6 are 

required. 

1. For building projects that include indoor lighting or mechanical systems, but not both: No 

greater than 90 percent of the Title 24, Part 6 Energy Budget for the Standard Rr@EH~8@d Design 

Building as calculated by Compliance Software certified by the Energy Commission. 

2. For building projects that include indoor lighting and mechanical systems: No greater than 85 

percent of the Title 24, Part 6 Energy Budget for the Standard Pr@p@8@d Design Building as 

calculated by Compliance Software certified by the Energy Commission. 

Note: For Energy Budget calculations, high-rise residential and hotel/motel buildings are 

considered nonresidential buildings. 

Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~~ections 18930.5 and 18941.5. 
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APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.6 - VOLUNTARY TIERS 

SECTION AS.601 

CALGREEN TIER 1 AND TIER 2 

AS.601.2.2 Energy Performance. For the purposes of mandatory energy efficiency standards in this code, the 

California Energy Commission will continue to adopt mandatory standards. 

AS.601.2.3 Tier 1. Comply with the energy efficiency requirements in Section A5.203.1.1 and Section 

A5.203.1.2.1. 

AS.601.3.2 Energy Performance. For the purposes of mandatory energy efficiency standards in this code, the 

California Energy Commission will continue to adopt mandatory. standards. 

AS.601.3.3 Tier 2. Comply with the energy efficiency requirements in Section A5.203.1.1 and Section 

A5.203.1.2.2. 

Authority: Public Resources Code .s.~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 
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APPENDIX AS 

NONRESIDENTIAL VOLUNTARY MEASURES 

DIVISION AS.6- VOLUNTARY TIERS 

SECTION AS.602 

NONRESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

VOLUNTARY1 

APPLICATION CHECKLIST FOR BSC MANDATORY 
CAlGreen CAlGreen 

· Tierl Tier2 

Energy Efficiency 

Performance Requirements for Newill Constructed Buildings and 

Additions 

AS.201.1 Scope. Building meets or exceeds the requirements of the fg] rg]2 12]2 
California Building Energy Efficiency Standards . .2. 

AS.203.1 Energy efficiency. Nonresidential, high-rise residential and 

hotel/motel buildings that include lighting and/or mechanical systems 

shall comply with Sectio~ A5.203.1.1 and either A5.203.1.2.1 or 

AS.203.1.2.2. Newly constructed buildings and additions are included 

in the scope of these sections. Buildings permitted without lighting or D D D 
mechanical systems shall comply with Section A5.203.1.1 but are not 

required to comply with Sections AS.203.1.1.2 or A5.203.1.2. 

AS.203.1.1.1 Outdoor Lighting. Newly installed outdoor lighting power 

is no greater than 90 percent of the Title 24, Part 6 calculated value of 12]2 12]2 

allowed outdoor lighting power. 

AS.203.1.1.2 Service Water Heating in Restaurants. Newly 

constructed restaurants 8,000 square feet or greater and with service 

water heaters rated 75,000 Btu/h or greater installed a solar water- rg]2 12]2 

heating system with a minimum solar savings fraction of 0.15 or meet 

one of the exceptions. 
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VOLUNTARY
1 

APPLICATION CHECKLIST FOR BSC MANDATORY 
CAlGreen CAL.Green 

Tier 1 Tier2 

A§.~Q~.:1:.:1:.~ F1:1AetieAal Jl,Feas "'"ReFe c;eFRpliaAee "'••itl:! ResieleAl:ial 

bigl:!tiRg !itaAelaFels is Feei1:1iFeel. l=SF ReWl'r ESRStF1:1etea higA Fise 

FesieleRtial el•NelHAg l:IAits aAel f:!etel aAEI me1:el g!:lesli Feems, iAEleeF 

lightiAg eem13lies with the a13131ieaele Feei1:1iFeFReRts iA A1313eAailE M 

ResiaeAtial Vsl1:1RtaF;• Meas1:1Fes, Qi~•isieR M.2 ERei:gy E#ieieRE'f, g;; g;; 
:SeetieR A4.2G3.±.±.3. FeF aelelitieRs aRa alteFatisAs te f:ligh Fise 

FesieleRtial ElwelliRg !:IRits aREl f:lstel aREl FRe:t:el g1:1est Feems, iREleeF 

ligf:ltiRg esm13lies witl=I the a1313lieaele FeEJl:liFemeRts iR A1313eAElilE A4 

ResideAtial Vel1:1RtaPf Meas1:1Fes, Di>lisieR M.2 eReFgy ffiicieREy, 

:SeetieR A4 .294.±.±.±. 

g 

AS.203.1.2.1Tier1. 

For building projects that include indoor lighting or mechanical 

systems, but not both, the Energy Budget is no greater than 95 

percent of the Title 24, Part 6 Energy Budget for the Standard 
~2 

P1lHHl5fHlDesign Building. 

For building projects that include indoor lighting and mechanical 

systems, the Energy Budget is no greater than 90 percent of the Title 

24, Part 6 Energy Budget the Standard pi;!!!!l!l~!i!~Design Building. 

AS.203.1.2.2 Tier 2. 

For building projects that include indoor lighting or mechanical 

systems, but not both, the Energy Budget is no greater than 90 

percent of the Title 24, Part 6 Energy Budget for the Stam:!ar:d ~2 
PF!lfl©Seel Design Building. 

For building projects that include indoor lighting and mechanical 

systems, the Energy Budget is no greater than 85 percent of the Title 

24, Part 6 Energy Budget for the Standard PHJ!l~~i!~Design Building. 

1. Green building measures in this table may be mandatory if adopted by a city, county, or city and county as specified in 

Section 101.7. 

2. Required prerequisite for this Tier. 

3. These measures are currently required elsewhere in statute or in regulation. 
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Authority: Public Resources Code ~ections 25218, subd. (e), 25402, 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code ~ctions 18930.5 and 18941.5. 

Reference: Public Resources Code Sections 25402, subd. (a)-(c), 25402.1, 25402.4, 25402.5, 25402.5.4, 

25402.8, 25910, and 25943, and Health and Safety Code '1i~ections 18930.5 and 18941.5. 
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STATE OF CALIFORNIA 
CALIFORNIA BUILDING STANDARDS COMMISSION 

FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DIVISION OF THE STATE ARCHITECT -STRUCTURAL SAFETY (DSA-SS) 

REGARDING THE CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGreen) 
CALIFORNIA CODE OF REGULATIONS (CCR}, TITLE 24, PART 11 

(DSA-SS 07/15) 

LEGEND FOR EXPRESS TERMS 
1. Existing California amendments or code language being modified are in italics when they appear in 

the model code text: All such language appears in italics, modified language is underlined. 
2. New California amendments: All such language appears underlined and in italics. 
3. Re ealed text: All such Ian ua e a ears in strikeout. 

INITIAL EXPRESS TERMS 

The Division of the State Architect (DSA) proposes to amend the 2013 edition of the California Green 
Building Standards Code (CGBSC) for the 2013 Triennial Code Cycle. Amended text is as follows: 

ITEM NUMBERS LISTED BELOW: 

ITEM 1. DSA proposes to amend Chapter 1, Section 105.1. 

CHAPTER 1 
ADMINISTRATION 

SECTION 105 
DIVISION OF THE STATE ARCHITECT 

105.1.1 Application - Public elementary and secondary schools and community colleges. New 
building construction, and additions and related site work on a new or existing site. 

Note: The Application of Standards outlined in Title 24. Part 6 supersedes the above application as it 
applies to the California Energy Code. 

ITEM 2. DSA proposes to amend Chapter 2, Section 202. 

Final Express Terms 
DSASS 07 /15 - Part 11 
2015 Triennial Code Adoption Cycle 
Division of the State Architect 

CHAPTER2 
DEFINITIONS 

SECTION 202 
DEFINITIONS 
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CALIFORNIA BUILDING STANDARDS COMMISSION 

Hybrid Urinal. A urinal that conveys waste into the drainage system without the use of water for flushing: 
and automatically performs a drain-cleansing action after a predetermined amount of time. 
[Note: As defined in IAPMO JGC 311-2014] 

METERING FAUCET. A self-closing faucet that dispenses a specific volume of water for each actuation 
cycle. The volume or cycle duration can be fixed or adjustable. 
[Note: As defined in California Plumbing Code (CPC) Appendix L Section L 201.6] 

ORGANIC WASTE. Food waste, green waste, landscape and pruning waste, nonhazardous wood waste. 
and food-soiled paper waste that is mixed in with food waste. 
[Note: As defined by Public Resources Code (PRC) Section 42649.B(c)] 

OVE. Optimal Value Engineering, another term for advanced wood framing techniques .... 

POSTCONSUMER CONTENT. Waste material generated by consumers after it is used and which would 
otherwise be discarded. · 

PRECONSUMER (or POSTINDUSTRIAL). Material diverted from the waste stream during one 
manufacturing process, including scraps, damaged goods, and excess production, that is used in another 
manufacturing process. 

RECYCLED CONTENT. Refer to International Organization of Standards for Standardization ISO 14021 -
Environmental labels and declarations - Self-declared environmental claims (Type II environmental 
labeling). 

RECYCLED CONTENT VALUE (RCV). Material cost multiplied by postconsumer content plus% the 
preconsumer content, or RCV:::: $ X (postconsumer content+ % preconsumer content). 

UNIVERSAL WASTE. The wastes listed below are subject to regulation pursuant to Chapter 23 of Title 
22, California Code of Regulations. and shall be known as "universal wastes." 

(1) Batteries, as described in Title 22 CCR, Section 66273.2, Subsection (a); 
(2) Electronic devices. as described in Title 22 CCR, Section 66273.3, Subsection (a); 
(3) Mercury-containing equipment. as described in Title 22 CCR, Section 66273.4, Subsection (a); 
(4) Lamps, as described in Title 22 CCR, Section 66273.5, Subsection (a); 
(5) Cathode ray tubes, as described in Title 22 CCR, Section 66273.6, Subsection (a): 
(6) Cathode ray tube glass. as described in Title 22 CCR, Section 66273.7. Subsection (a); and 
(7) Aerosol cans, as specified in Health and Safety Code, Section 25201.16. 
[Note: As defined by Title 22, CCR§ 66261.9 

ITEM 3. DSA proposes to repeal Chapter 3, Section 303. 
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SECTION 303 
PHASED PROJECTS 

303.1 Phased projeGts. For shell bt1ildings and others constructed fur furure tenant improvements, only 
those code measl:lres relevant to the building oomponents and systems considered to be new oonstruotion 
(or nevlly construoted) shall apply. 

303.1.1 Tenant improvements. The provisions of this oode shall apply only to the initial tenant 
improvements to a projeot. 

ITEM 4. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.1, Section 5.106. 

5.106.8 Light pollution reduction. [N] Outdoor lighting systems shall be designed and installed to 
comply with the following: 

1. The minimum requirements in the California Energy Code for Lighting Zones 4Q-4 as defined in 
Chapter 10 of the California Administrative Code; and 

2. Backlight, UpHght and Glare (BUG) ratings as defined in IES TM-15-11; and 
3. Allowable BUG ratings not exceeding those shown in Table 5.106.8, or 

Comply with a local ordinance lawfully enacted pursuant to Section 101. 7, whichever is more stringent. 

Exceptions: [NJ 

1. Luminaires that qualify as exceptions in Section 140. 7 of the California Energy Code. 

2. Emergency lighting. 

3. Building facade meeting the requirements in Table 140.7-B of the California Energy Code. 
Part 6. 

4. Custom lighting features as allowed by the local enforcing agency, as permitted by Section 
101.8 Alternate materials, designs and methods of construction. 

ITEM 5. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.302. 

DIVISION 5.3 
WATER EFFICIENCY AND CONSERVATION 

SECTION 5.302 
DEFINITIONS 

5.302.1 Definitions. The following terms are defined in Chapter 2. 

METERING FAUCET 
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ITEM 6. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 5.303. 

SECTION 5.303 
INDOOR WATER USE 

5.303.1 Meters. Separate submeters or metering devices shall be installed for the uses described in 
Sections 5.:.303.1.1 and 5.:.303.1.2. · 

5.303.6 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shall be installed in 
accordance with the California Plumbing Code, and shall meet the applicable standards referenced in 
Table 140} .1 1701.1 of the California Plumbing Code and in Chapter 6 of this code. 

ITEM 6.1 DSA proposes to amend mandatory regulations in Chapter 5, Division 5.3, Section 
5.303.3.4.5. 

5.303.3.4.5 Metering faucets for wash fountains. Metering faucets for wash fountains shall have a 
maximum flow rate of no more than 0.20 gallons per miffi:ltecycle/20 [rim space (inches) at 60 psi. 

ITEM 7. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.402. 

DIVISION 5.4 
MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 5.402 
DEFINITIONS 

5.402.1 Definitions. The following terms are defined in Chapter 2. 

ORGANIC WASTE 

ITEM 8. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.408. 

SECTION 5.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

5.408.1 Construction waste management. Recycle and/or salvage for reuse a minimum of W% 65% of 
the non-hazardous construction and demolition waste in accordance with Section 5.408.1.1, 5.408.1.2 or 
5.408.1.3; or meet a local construction and demolition waste management ordinance, whichever is more 
stringent. 

5.408.1.1 Construction waste management plari ... 
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5.408.1.2 Waste management company ... 

5.408.1.3 Waste stream reduction alternative~ The combined weight of new construction 
disposal that does not exceed two pounds per square foot of building area may be deemed to 
meet the W 65 percent minimum requirement as approved by the enforcing agency. 

5.408.1.4 Documentation ... 

ITEM 9. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.4, Section 5.410. 

SECTION 5.410 
BUILDING MAINTENANCE AND OPERATION 

5.410.1 Recycling by occupants. Provide readily accessible areas that serve the entire building and are 
identified for the depositing, storage and collection of non-hazardous materials for recycling, including (at 
a minimum) paper, corrugated cardboard, glass, plastics, organic waste and metals or meet a lawfully 
enacted local recycling ordinance, if more restrictive. 

Exception: Rural jurisdictions that meet and apply for the exemption of Public Resources Code 
42649.82 (a)(2)(A) et seq. will also be exempt from the organics waste portion of this section. 

ITEM 10. DSA proposes to amend mandatory regulations in Chapter 5, Division 5.5, Section 5.504. 

SECTION 5.504 
POLLUTANT CONTROL 

5.504.1..3- Temporary ventilation. The permanent HVAC system shall only be used during construction if 
necessary to condition the building or areas of addition or alteration within the required temperature range 
for material and equipment installation. If the HVAC system is used during construction, use return air 
filters with a Minimum Efficiency Reporting Value (MERV) of 8, based on ASHRAE 52.2-1999, or an 
average efficiency of 30 percent based on ASHRAE 52.1-1992. Replace all filters immediately prior to 
occupancy, or, if the building is occupied during alteration, at the conclusion of construction. 

5.504.3 Covering of duct openings and protection of mechanical equipment during construction. 

5.504.4 Finish material pollutant control. Finish materials shall comply with Sections 5.504.4.1 through 
5.504.4.-4-6. 

Notation 
Authority: Education Code Sections 17280-17317 and 81130--81147. 
References: Education Code Sections 17310 and 81142. 
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FINAL EXPRESS TERMS 
FOR 

PROPOSED BUILDING STANDARDS 
OF THE 

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 
REGARDING THE 2016 CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGREEN) 

CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 11 

(HCD 07/15) 

The Department of Housing and Community Development (HCD) proposes to make necessary changes to be 
included in the 2016 edition of the California Green Building Standards Code (CGBC), also known as CALGreen, as 
presented on the following pages: 

LEGEND FOR EXPRESS TERMS: 

1. Existing California text or language being modified: All language is shown in normal Arial 9 point; modified 
language is underlined or shown in strikeout. 

2. Existing text not being modified: All language not displayed in full is shown as" .. ." (i.e., ellipsis). 

3. Repealed text: All language appears in strikeout. 

4. Notation: Authority and Reference citations are provided at the end of each section. 

1. HCD proposes to continue adoption of Chapter 1 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER 1 
ADMINISTRATION 

SECTION 101 
GENERAL 

101.5.1 Building. The provisions of the California Building Code, aAd California Residential Code, and California 
Existing Building Code, as applicable, shall apply to the construction, alteration, movement, enlargement, 
replacement, repair, use and occupancy, location, maintenance, removal and demolition of every structure or any 
appurtenances connected or attached to such buildings or structures. 

101.7.1 Findings and filings. 

1. . . . (No Change) 

2. . .. (No Change) 

3. Findings prepared by fire protection districts shall be ratified by the local city, county, or city and county 
and filed with the California Department of Housing and Community Development at 48QQ-3~ 
Room 260, Sacramento, GA 95811 2020 W. El Camino Avenue, Suite 250. Sacramento. CA 95833-1829. 

SECTION 104 
DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT 

104.1 Scope. Specific scope of application of the agency responsible for enforcement, the enforcement agency and 
the specific authority to adopt and enforce such provisions of this code, unless otherwise stated. 

1. Housing construction. 

Application-Hotels, motels, lodging houses, apartment houses apartments, dwellings, dormitories, 
condominiums, shelters for homeless persons, congregate residences, employee housing, factory-built 
housing and other types of dwellings containing sleeping accommodations with or without common toilet 
or cooking facilities including accessory buildings, facilities and uses thereto. 
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2. HCD proposes to continue adoption of Chapter 2 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER 2 
DEFINITIONS 

SECTION 202 
DEFINITIONS 

DEMAND HOT WATER RECIRCULATION SYSTEM. A hot water recirculation system requiring manual activation 
and equipped with a thermostat that will automatically shut off the recirculation pump when the water temperature 
reaches a preset level at the point of use. 

I ELECTRIC VEHICLE {EV) CHARGER. Off-board charging eguipment used to charge an electric vehicle. 

I ELECTRIC VEHICLE CHARGING SPACE CEV SPACE). A space intended for future installation of EV charging 
equipment and charging of electric vehicles. 

ELECTRIC VEHICLE CHARGING STATION{St (EVCS). One or more spaces intended for charging electric vehicles. 
One or more electric vehicle charging spaces served by electric vehicle charner(s) or other charging equipment 
allowing charging of electric vehicles. Electric vehicle charging stations are not considered parking spaces. 

HOT WATER RECIRCULATION SYSTEM. A hot water distribution system that reduces the time needed to deliver 
hot water to fixtures that are distant from the water heater. boiler or other water heating equipment. The recirculation 
system is comprised of hot water supply and return piping with shutoff valves. balancing valves. circulating pumps. 
and a method of controlling the circulating system. 

HYBRID URINAL. A urinal that conveys waste into the drainage system without the use of water for flushing. and 
automatically performs a drain-cleaning action after a predetermined amount of time. 

I ORGANIC WASTE. Food waste, green waste. landscape and pruning waste, nonhazardous wood waste. and food
soiled paper waste that is mixed in with food waste. 

3. HCD proposes to continue adoption of Chapter 4 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

CHAPTER4 
RESIDENTIAL MANDATORY MEASURES 

Division 4.1 - PLANNING AND DESIGN 

SECTION 4.106 
SITE DEVELOPMENT 

4.106.4.2 New multifamily dwellings. Where 17 or more multifamily dwelling units are constructed on a building 
site, 3 percent of the total number of parking spaces provided for all types of parking facilities, but in no case less 
than one, shall be electric vehicle charging stations spaces (€¥GS EV spaces) capable of supporting future EVSE 
and shall be identified on constmstion doc1o1ments. Calculations for the required number of EV.GS spaces shall be 
rounded up to the nearest whole number. 

Note: Construction documents are intended to demonstrate the project's capability and capacity for facilitating future 
EV charging. There is no requirement for €¥GS EV spaces to be constructed or available until EV chargers are 
installed for use. 
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4.106.4.2.1 Electric vehicle charging statieR (EVCS) space (EV space) locations. Construction documents shall 
indicate the location of proposed rn EV spaces. At least one WGS EV space shall be located in common use 
areas and available for use by all residents. 

When EV chargers are installed, WGS EV spaces required by Section 4.106.4.2.2, Item 3, shall comply with at least 
one of the following options: 

1. The WGS EV space shall be located adjacent to an accessible parking space meeting the requirements of 
the California Building Code, Chapter 11A, to allow use of the EV charger from the accessible parking 
space. 

2. The rn EV space shall be located on an accessible route, as defined in the California Building Code, 
Chapter 2, to the building. 

1
4.106.4.2.2 Electric vehicle charging statieR (EVCS) space (EV space) dimensions aRd slepe. The rn EV 
spaces shall be designed to comply with the following: 

1. The minimum length of each rn EV space shall be 18 feet (5486 mm). 

2. The minimum width of each rn EV space shall be 9 feet (2743 mm). 

3. One in every 25 .evGS EV spaces, but not less than one rn, shall also have an 8-foot (2438 mm) wide 
minimum aisle. A 5-foot (1524 mm) wide minimum aisle shall be permitted provided the minimum width of 
the rn EV space is 12 feet (3658 mm). 

Surface slope for this rn EV space and the aisle shall not exceed 1 unit vertical in 48 units 
horizontal (2.083 percent slope) in any direction. 

4.106.4.2.3 Single €llCS EV space required. Install a listed raceway capable of accommodating a 208/240-volt 
dedicated branch circuit. The raceway shall not be less than trade size 1 (nominal 1-inch inside diameter). The 
raceway shall originate at the main service or subpanel and shall terminate into a listed cabinet, box or enclosure in 
close proximity to the proposed location of the rn EV spaces. Construction documents shall identify the raceway 
termination point. . The service panel and/or subpanel shall provide capacity to install a 40-ampere minimum 
dedicated branch circuit and space(s) reserved to permit installation of a branch circuit overcurrent protective device. 

4.106.4.2.4 Multiple €llCS EV spaces required. Construction documents shall indicate the raceway termination 
point and proposed location of future rn EV spaces and EV chargers. Construction documents shall also provide 
information on amperage of future EVSE, raceway method(s), wiring schematics and electrical load calculations to 
verify that the electrical panel service capacity and electrical system, including any on-site distribution transformer(s), 
have sufficient capacity to simultaneously charge all EVs at all required rn EV spaces at the full rated amperage 
of the EVSE. Plan design shall be based upon a 40-ampere minimum branch circuit. Raceways and related 
components that are planned to be installed underground, enclosed, inaccessible or in concealed areas and spaces 
shall be installed at the time of original construction. 

4.106.4.2.5 Identification. The service panel or sub panel circuit directory shall identify the overcurrent protective 
device space(s) reserved for future EV charging purposes as "EV CAPABLE" in accordance with the California 
Electrical Code. 

Notes: 

1. The California Department of Transportation adopts and publishes the "California Manual on Uniform Traffic 
Control Devices (California MUTCD)" to provide uniform standards and specifications for all official traffic control 
devices in California. Zero Emission Vehicle Signs and Pavement Markings can be found in the New Policies & 
Directives Number 13-01. Website: vN."A'.dot.oa.gov/hq/traffops/signtechlsigndel/policy.htm 
http://www.dot.ca.gov/hg/traffops/policy/13-01.pdf 

2. See Vehicle Code Section 22511 for EV charging space signage in off-street parking facilities and for use of EV 
charging spaces. 

3. The Governor's Office of Planning and Research (OPR) published a "Zero-Emission Vehicle Community 
Readiness Guidebook" which provides helpful information for local governments, residents and businesses. 
Website: http://opr.ca.gov/docs/ZEV Guidebook.pdf 
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4. The Governor's Office of Planning and Research (OPR) has de·1elopeEi draft gl:liEielines, "Plug In Elestric 
Vehieles: Uni';ersal Charging Access Guidelines and Best Practices'', addressing physical accessibility standards 
and design guidelines for EVs. VVebsite: http://-opr.ca.gov/Eloos/PEV _Access_Guidelines.pdf 

Division 4.3- WATER EFFICIENCY AND CONSERVATION 

SECTION 4.303 
INDOOR WATER USE 

1
4.303.1.2 Urinals. On or after January 1, 2016, the The effective flush volume of wall mounted urinals shall not 
exceed 0.125 gallons per flush. The effective flush volume of all other urinals shall not exceed 0.5 gallons per flush. 

4.303.1.4.1 Residential lavatory faucets. On or after July 1, 2016, the The maximum flow rate of residential 
lavatory faucets shall not exceed 1.2 gallons per minute at 60 psi. The minimum flow rate of residential lavatory 
faucets shall not be less than 0.8 gallons per minute at 20 psi. · 

4.303.2 Standards for plumbing fixtures and fittings. Plumbing fixtures and fittings shall be installed in 
accordance with the California Plumbing Code, and shall meet the applicable standards referenced in Table 44.Q.1..,.1. 
1701.1 of the California Plumbing Code. 

Division 4.4 - MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION 4.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

4.408.1 Construction waste management. Recycle and/or salvage for reuse a minimum of W 65 percent of the 
nonhazardous construction and demolition waste in accordance with either Section 4.408.2, 4.408.3 or 4.408.4, or 
meet a more stringent local construction and demolition waste management ordinance. 

Exceptions: (.; .. No Change) 

4.408.4 Waste stream reduction alternative. (LR) Projects that generate a total combined weight of construction 
and demolition waste disposed of in landfills, which do not exceed .foof-.{41 lbsJsq. ft. 3.4 pounds per square foot of 
the building area shall meet the minimum W 65 percent construction waste reduction requirement in Section 4.408.1. 

4.408.4.1 Waste stream reduction alternative. Projects that generate a total combined weight of construction and 
demolition waste disposed of in landfills, which do not exceed twe-{216 pounds per square foot of the building area, 
shall meet the minimum W 65-percent construction waste reduction requirement in Section 4.408.1. 

SECTION 4.410 
BUILDING MAINTENANCE AND OPERATION 

4.410.1 Operation and maintenance manual. At the time of final inspection, a manual, compact disc, web-based 
reference or other media acceptable to the enforcing agency which includes all of the following shall be placed in the 
building: 

1. Directions to the owner or occupant that the manual shall remain with the building throughout the life cycle of 
the structure. 

2. Operation and maintenance instructions for the following: 

I a. Equipment and appliances, including water-saving devices and systems, HVAC systems, photovoltaic 
systems, electric vehicle chargers, water-heating systems and other major appliances and equipment. 

b. Roof and yard drainage, including gutters and downspouts. 

c. Space conditioning systems, including condensers and air filters. 

d. Landscape irrigation systems. 

e. Water reuse systems. 

3. Information from local utility, water and waste recovery providers on methods to further reduce resource 
consumption, including recycle programs and locations. 
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4. Public transportation and/or carpool options available in the area. 

5. Educational material on the positive impacts of an interior relative humidity between 30-60 percent and what 
methods an occupant may use to maintain the relative humidity level in that range. 

6. Information about water-conserving landscape and irrigation design and controllers which conserve water. 

7. Instructions for maintaining gutters and downspouts and the importance of diverting water at least 5 feet 
away from the foundation. 

8. Information on required routine maintenance measures, including, but not limited to, caulking, painting, 
grading around the building, etc. · 

9. Information about state solar energy and incentive programs available. 

10. A copy of all special inspection verifications required by the enforcing agency or this code. 

4.410.2 Recycling by occupants. Where 5 or more multifamily dwelling units are constructed on a building site, 
provide readily accessible area(s) that serves all buildings on the site and is identified for the depositing, storage and 
collection of non-hazardous materials for recycling, including (at a minimum) paper. corrugated cardboard, glass, 
plastics, organic waste, and metals or meet a lawfully enacted local recycling ordinance, if more restrictive. 

I Exception: Rural jurisdictions that meet and apply for the exemption in Public Resources Code Section 
42649.82 (a)(2)(A) et seq. are not required to comply with the organic waste portion of this section. 

Division 4.5 - ENVIRONMENTAL QUALITY 

SECTION 4.503 
FIREPLACES 

4.503.1 General. Any installed gas fireplace shall be a direct-vent sealed-combustion type. Any installed woodstove 
or pellet stove shall comply with U.S. EPA Phase II New Source Performance Standards (NSPS) emission limits 
wRei:e as applicable, and shall have a permanent label indicating they are certified to meet the emission limits. 
Woodstoves, pellet stoves and fireplaces shall also comply with applicable local ordinances. 

SECTION 4.504 
POLLUTANT CONTROL 

4.504.2.3 Aerosol paints and coatings. Aerosol paints and coatings shall meet the Product-weighted MIR Limits for 
ROG in Section 94522(a)(.3 6) and other requirements, including prohibitions on use of certain toxic compounds and 
ozone depleting substances, in Section 94522~ .(filill and ~ illil) of California Code of Regulations, Title 17, 
commencing with Section 94520; and in areas under the jurisdiction of the Bay Area Air Quality Management District 
additionally comply with the percent VOC by weight of product limits of Regulation 8, Rule 49. 

TABLE 4.504. 1 
ADHESIVE voe LIMIT 

Less Water and Less Exempt Compounds in Grams per Liter 

ARCHITECTURAL APPLICATIONS CURRENT voe LIMIT 
No chan es to table content 

(No Change to Table footnotes) 
TABLE 4.504.2 

SEALANT voe LIMIT 
Less Water and Less Exempt Compounds in Grams per Liter 

SEALANTS CURRENT voe LIMIT 

No changes to table content 
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TABLE 4.504.3 
voe CONTENT LIMITS FOR ARCHITECTURAL COATINGS2

' 
3 

Grams of VOC per Liter of Coating, 
Less Water and Less EXempt Compounds 

COATING CATEGORY voe LIMIT 

No chanoes to table content 

(No Change to Table footnotes) 

4.504.5 Composite wood products. Hardwood plywood, particleboard and medium density fiberboard 
composite wood products used on the interior or exterior of the building shall meet the requirements for 
formaldehyde as specified inARB's Air Toxics Control Measure for Composite Wood (17 CCR 93120 et seq.), 
by or before the dates specified in those sections, as shown in Table 4.504.5. 

4.504.5.1 Documentation. Verification of compliance with this section shall be provided as requested by the 
enforcing agency. Documentation shall include at least one of the following: 

1. Product certifications and specifications. 

2. Chain of custody certifications. 

3. Product labeled and invoiced as meeting the Composite Wood Products regulation (see CCR, Title 17, 
Section93120, et seq.). 

4. Exterior grade products marked as m3eting the PS-1 or PS-2 standards of the Engineered Wood 
Association, the Australian AS/NZS 2269~ * European 636 3S~ and Canadian CSA 0121. CSA 
0151. CSA 0153 and CSA 0325 standards. 

5. Other methods acceptable to the enforcing agency. 

SECTION 4.507 
ENVIRONMENTAL COMFORT 

4.507.2 Heating and air-conditioning system design. Heating and air-conditioning systems shall be sized, 
designed and have their equipment selected using the following methods: 

1. The heat loss and heat gain is established according to ANSl/ACCA 2 Manual J - .:mG4 2011 (Residential 
Load Calculation), ASHRAE handbooks or other equivalent design software or methods. 

2. Duct systems are sized according to ANSl/ACCA 1 Manual D ~ 2014 (Residential Duct Systems), 
ASHRAE handbooks or other equivalent design software or methods. 

3. Select heating and cooling equipment according to ANSl/ACCA 3 Manual S - .:mG4 2014 (Residential 
Equipment Selection) or other equivalent design software or methods. 

Exception: Use of alternate design temperatures necessary to ensure the systems function are acceptable. 

4. HCD proposes to continue adoption of Chapter 6 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with .new modifications as follows: 

CHAPTERS 
REFERENCED ORGANIZATIONS AND STANDARDS 

601.1 This chapter lists the organizations and standards that are referenced in various sections of this document. 
The standards are listed herein by the promulgating agency of the standard. 
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ORGANIZATION STANDARD 

AHAM Association of Home Annliance Manufacturers . 
1111 19th Street NW, Suite 402 ANSl/AHAM DW-1-2010 
Washington, D.C. 20026-3627 
http://www.aham.org 

AABC Associated Air Balance Council 
1518 K Street NW National Standards, 1989 
Washington, D.C. 
20005 
htt12://www.aabc.com 

ACCA Air Conditionina Contractors of America 
2800 Shirlington Road, Suite 300 ANSl/ACCA 2 Manual J--2004 
Arlington, VA 2011 
22206 ANSl/ACCA 1 Manual 0-2009 
htt12://www.acca. 2014 
Q[g ANSl/ACCA 3 Manual 8--2004 

2014 

ANSI American National Standards Institute 

Operations Office ANSl/AHAM DW-1-2010 

25 West 43rd Street, NSF/ANSI 140-2QQ7 2014 

Fourth Floor New York, ANSl/ACCA 2 Manual J--2004 
NY 10036 2011 
htt12://www.ansi.org ANSl/ACCA 1 Manual 0-2009 

2014 
~NSl/ACCA 3 Manual S--2004 
@H: 

ASTM ASTM International 

100 Barr Harbor Drive 
West Conshohocken, PA 19428-2859 ASTM C 33 
htt12://www.astm.org ASTM C 150 

ASTM C 595 
ASTM C 618 
ASTM C 989 
ASTM C 1157 
ASTM C 1240 
ASTM C 1371-98 
ASTM C 1549 - 09(2014) 
ASTM C 1602 
ASTM C 1697 
ASTM E 90 
ASTM E 408-02 
ASTM E413 
ASTM E 1332 
ASTM E 1333 -14 
ASTM E 1903-97 11 
ASTM E 1918 - 06(2015) 
ASTM E 1980-9-t 11 

CSA Canadian Standards Association 

5060 Spectrum Way, Suite 100 CSA 8125.1, CSA 0121, 
Mississauga, Ontario, Canada L4W CSA 0151, CSA 0153, 

5N6 htt12://www/csa/ca CSA0325 
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5.410.4.3.1 
A5.410.5.3.1 

4.507.2 
4.507.2 
4.507.2 

202 
4.504.3, 5.504.4.4 

4.507.2 
4.507.2 
4.507.2 

A 5.405.5.3.2 
A5.405.5.1 
A 5.405.5.1 

A 5.405.5.2.1 
A 5.405.5.2.1 

A5.405.5.1 
A 5.405.5.2.1 
A5.106.11.2.2 

A4.106.7, A5.106.11.1 
A5.405.5.3.2.3 

A5.405.5.2.1 
5.507.4 

A5.10, 6.11.2.2 
5.507.4 
5.507.4 

Table 4.504.5 ,5.504.4.E 
A5.103.4 

A4.106.7, A5.106.11.1 
A4.106.5.3, A5.106.11.2.~ 

4.504.5.1 
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5. HCD proposes to continue adoption of Chapter A4 from the 2013 CALGreen 
Code into the 2016 CALGreen Code with new modifications as follows: 

APPENDIXA4 
RESIDENTIAL VOLUNTARY MEASURES 

Division A4.1 - PLANNING AND DESIGN 

SECTION A4.106 
SITE DEVELOPMENT 

A4.106.3 Landscape design. Postconstruction landscape designs shall accomplish one or more of the following: 

1. Areas disrupted during construction are restored to be consistent with native vegetation species and patterns. 

2. Limit turf areas to the greatest extent possible. 
Tier 1 not more than 50 percent of the total landsoaped area. 
Tier 2 not more than 25 peroent of the total land soaped area. 

~ z. Utilize at least 75 percent native California or drought tolerant plant and tree species appropriate for the climate 
zone region. 

4. Hydro:zoning irrigation teohniques are incorporated into the landsoape design. 

ROOF 
SLOPE 

~2: 12 

> 2: 12 

ROOF 
SLOPE 

~ 2: 12 

>2: 12 

CLIMATE ZONE 

13 & 15 

10-15 

TABLE A4.106.5.1{1) 
Tier 1 - Low-Rise Residential 

Minimum 3-year 
Aged Solar Thermal Emittance 
Reflectance 

,~0.63 0.75 

0.20 0.75 

TABLE A4.106.5.1{3) 
Tier 1 - High-Rise Residential Buildings, Hotels, and Moteis 

Minimum 3-Year 
CLIMATE ZONE Aged Solar Thermal Emittance 

Reflectance 
10&11,1a15 0.55 0.75 

9, 10, 11, 13, 14, 
15 

2-15 0.20 0.75 

A4.106.8.2 New multifamily dwellings. 

SRI 

e475 

16 

SRI 

64 

16 

Tier 1 and Tier 2. Where 17 or more multifamily dwelling units are constructed on a building site, 5 percent of 
the total number of parking spaces provided for all types of parking facilities, but in no case less than one, shall 
be electric vehicle charging stations spaces (.@JGS EV spaces) capable of supporting future EVSE and shall be 
ielentified on oonstruotion doouments. Calculations for the required number of rn EV spaces shall be 
rounded up to the nearest whole number. 

See Section 4.106.4.2 for additional requirements related to EVCS for multifamily dwellings. 

Notes: 

The California Department of Transportation adopts and publishes the "California Manual on Uniform Traffic 
Control Devices (California MUTCD)" to provide uniform standards and specifications for all official traffic 
control devices in California. Zero Emission Vehicle Signs and Pavement Markings can be found in the New 
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Policies & Directives Number 13-01. Website: 'IN>"N.dot.ca.go\'/hq,ttr:affopstsigntechf.si§ndel/policy.htm 
http://www.dot.ca.gov/hq/traffops/policy.htm 

2 See Vehicle Code Section 22511 for EV charging space signage in off-street parking facilities and for use of 
EV charging spaces. 

3 The Governor's Office of Planning and Research (OPR) published a "Zero-Emission Vehicle Community 
Readiness Guidebook'' which provides helpful information for local governments, residents and businesses. 
Website: http://opr.ca.gov/docs/ZEV _ Guidebook.pdf 

4 The Go\'ernor's Office of Plannin§ anel Research (QPR) has elevelo13eel draft §Uielelines, "Plu§ In EleGtric 
Vehicles: Universal ChaF§in§ Access Guidelines and Best Practices'', addressin§ phy£ical accessibility 
stanelards and desi§n §Uidelines for EVs. Website: http://epr.ca.§o>J/Gocs/PEV_A-Osess_Guielelines. 

Division A4.3 - WATER EFFICIENCY AND CONSERVATION 

SECTION A4.303 
INDOOR WATER USE 

A4.303.3 Appliances. Dish•tmshers and clothes ·:mshers in i:esidential buildin§s shall comply with the followin§: 

Install at least one qualified ENERGY STAR appliance with maximum water use as follows: dishwasher or clothes 
washer. 

1. Standarel Dish>Nashers 4 .25 §aliens per cycle. 
2. Compact Dishwashers 3.5 §allons per cycle. 
3. Clothes \lVashers \\•ater factor of 0 §allons per cubic feet of drum capacity. 

Note: See Section A5.303.3 for nonresidential dishwashers and clothes washers. 

A4.303.4 Nonwater supplied urinals and waterless toilets. Nonwater supplied urinals or composting toilets are 
installed. 

Where approved. hybrid urinals. as defined in Chapter 2. shall be considered waterless urinals. 

A4.303.5 Hot water recirculation systems. One- and two-family dwellings shall be equipped with a demand hot 
water recirculation system. as defined in Chapter 2. The demand hot water recirculation system shall be installed in 
accordance with the California Plumbing Code, California Energy Code, and the manufacturer's installation 
instructions. 

SECTION A4.304 
OUTDOOR WATER USE 

A4.304.2 Potable water elimination. When landscaping is provided by the buileler and as allowed by local 
ordinance, a water efficient landscape irrigation design that eliminates the use of potable water beyond the initial 
requirements for plant installation and establishment. Methods used to accomplish the requirements of this section 
must be designed to the requirements of the California Building Standards Code and shall include, but not be limited 
to, the following: 

1. - 6. ( ... No change) 

Division A4.4- MATERIAL CONSERVATION AND RESOURCE EFFICIENCY 

SECTION A4.404 
EFFICIENT FRAMING TECHNIQUES 

A4.404.1 Lumber size. Beams~ an4 headers and trimmers are sized and installed as specified in CRC Tables 
R5Q2.5(1) and R5Q2.5(2) Chapter 23 of the California Building Code, or Chapter 6 of the California Residential Code. 
as applicable. Other calculations acceptable to the enforcing agency which use the minimum size member for the 
tributary load shall be acceptable. 

I A4.404.2 Dimensions and layouts. Building dimensions and layouts are designed to minimize waste by one or 
more of the following measures in at least 80 percent of the structure: 
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1. Building design dimensions in 2-foot increments are used. 
2. Windows and doors are located at regular 16" or 24" stud positions. 
3. Other methods acceptable to the enforCing agency. 

SECTION A4.405 
MATERIAL SOURCES 

A4.405.3.1.1 Total material cost. Total material cost is the total estimated or actual cost of materials and assembly 
products used in the project. The required total recycled content value for the project (in dollars) shall be determined 
by Equation A4.4-1 or Equation A4.4-2. 

-
n 

Total material cost shall be calculated by using one of the methods specified below: 

1. Simplified method. To obtain the total cost of the project, multiply the square footage of the residential 
structure by the square foot valuation established pursuant to Table i\4.405.3 the ICC Building Valuation Data 
(BVD) or other valuation data as approved and/or established by the enforcing agency. The total material 
cost is 45 percent of the total cost of the project. Use Equations A4.4-3A or A4.4-3B to determine total 
material costs using the simplified method. 

T¥PE OF STRYGTURE 
- ...I .L ·-- Z- .. 

·- ... 
- ·'" ~. 

' 
"i"TTTT 

TABLE M.495.3 
SQUARE FOOT VALUATION 

SQUARE FOOT 
GONSTRUG+ION GOS+S 

$101.QO 
~ 

Nate: MiAimum squai:e feet seAstFusfo:m easts feF FesiEleAtial oAe anE! w.•e familyi anE! multiple family ElwelliAgs ai:e 
fFem tfle IAtematioAal GeE!e Go1::1Rsil's ~IGG~ &HeiRg \f.ali:JatieR Qata (B\tf)) ' ,Ge/:JR:Jafj' :W11. 

A4.405.3.1.3 Determination of recycled content value of materials (RCVM)· The recycled content value of each 
material (RCV ) is calculated by multiplying the cost of. material, as defined by the recycled content. See Equations 

M 
A4.4-6 and A4.4-7. (No Changes proposed to equations) 

Notes: 

1. If the postconsumer and preconsumer recycled content is provided in pounds, Equation A4.4-7 may be used, 
but the final result (in pounds) must be multiplied by 100 to show RCM as a percentage. 

2. If the manufacturer reports total recycled content of a material as one percentage in lieu of separately reporting 
preconsumer and postconsumer values, oAe half of the total shall be considered preconsumer recycled material 
anEl oAe half af the total shall be sonsiE!ei:eEl postsonsumeF i:esydeE! mateFial. 

A4.405.3.1.4 Determination of recycled content value of assemblies - {RCVA). 
Recycled content value of assemblies is calculated by multiplying the total cost of the assembly by the total recycled 
content of the assembly (RCA), and shall be determined by Equation A4.4-8. 

(No Changes proposed to equations) 

I 
Note: If the manufacturer reports total recycled content of a material as one percentage in lieu of separately 
reporting preconsumer and postconsumer values, oAe half of the total shall be considered preconsumer 
recycled material aAE! oAe halfofthe total shall be sonsidemd pestscmsumeF i:esysled material. 

SECTION A4.408 
CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING 

I A4.408.1 Enhanced construction waste reduction. Nonhazardous construction and demolition debris generated 
at the site is diverted to recycle or salvage in compliance with one of the following: 
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Tier 1. At least a 65 percent reduction. Any mixed recyclables that are sent to mixed-waste recycling facilities 
shall include a qualified third party verified facility average diversion rate. Verification of diversion rates shall meet 
minimum certification eligibility guidelines, acceptable to the local enforcing agency. 

Tier 2. At least a 75 percent reduction with a third party verification as required for Tier 1. 

Exceptions: ( ... No Change} 

SECTION A4.602 

RESIDENTIAL OCCUPANCIES APPLICATION CHECKLIST 

LEVELS VERIFICATIONS 
APPLICANT TO SELECT ENFORCING AGENCY TO SPECIFY 
ELECTIVE MEASURES 

Prerequisites and 
electives 1 

FEATURE OR MEASURE 
Mandatory Tier1 Tier2 

WATER EFFICIENCY AND 
CONSERVATION 
in.door watet U'se;: . r· t ·· · · · · 
A4.303.3 Appliances. Qisl'lwasl'leFS aRel eletl'les 
wasl:ieFS iR resieleRtial buileliRgs sl'lall oomf)ly witl'I 
tl:ie fel19'11qRg: 
IRstall at least eAe EJUalifieel eNeRG¥ s+AR 
a13f)liaAse witl'I m9*imum water 1:1se as fellews: g g 
1. StaRelarel Qisl'lwasl'lers 4 .25 galleAS 13er 
~ g g 
2. Gemf)ast Qisl'lwasl'lers 3.5 galleAs 13er sysle. 
3. GletRes lAlasl'lers •,•Jeter faster ef 6 galleAs g g 
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A4.303.3. Install at least one qualified ENERGY D D 
STAR dishwasher or clothes washer. 

A4.303.5. One-and two-family dwellings shall be 
equipped with a demand hot water recirculation D D 
system. 

MATERIAL CONSERVATION AND 
RESOURCE EFFICIENCY 

.•..• G9o$trqtjt!i:>hW~~@R~l:fl.lf::~!9fi~ .. P!~PP$~' !h~> ••. RecvcUnat •···· ·· ·· · · · · · · · · · · · · · · · · · · ............... ........ . . 

4.408.1 Recycle and/or salvage for reuse a 18l. 
minimum of aQ 65 percent of the nonhazardous 
construction and demolition waste in accordance 
with one of the following: 
1. Comply with a more stringent local 
construction and demolition waste management 
ordinance; or 
2. A construction waste management plan, per 
Section 4.408.2; or 
3. A waste management company, per Section 
4.408.3; or 
4. The waste stream reduction alternative, per 
Section 4.408.4. 
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FEATURE OR MEASURE 

A4.408.1 Construction waste generated at the 
site is diverted to recycle or salvage in 
compliance with one of the following: 
1. Tier 1 at least a 65 percent reduction with a 
third party verification. 
2. Tier 2 at least a 75 percent reduction with a 
third party verification. 

Exception: ·Equivalent waste reduction methods 
are developed bv workinQ with local aQencies. 

4.410.2 Where 5 or more multifamily dwelling 
units are constructed on a building site, provide 
readily accessible areas that serve the entire 
building and are identified for the depositing, 
storage and collection of non-hazardous 
.materials for recycling, including (at a minimum) 
paper. corrugated cardboard. glass, plastics. 
organic waste. and metals or meet a lawfully 
enacted local recycling ordinance. if more 
restrictive. 

Exception: Rural jurisdictions that meet 
and apply for the exemption in Public 
Resources Code Section 42649.82 (a)(2)(A) 
et seq. will also be exempt from the organic 
waste portion of this section. 

4.503.1 Any installed gas fireplace shall be a 
direct-vent sealed-combustion type. Any 
installed woodstove or pellet stove shall comply 
with U.S. EPA Phase II New Source 
Performance Standards (NSPS) emission limits 
whefe as applicable. and shall have a permanent 
label indicating they are certified to meet the 
emission limits. Woodstoves, pellet stoves and 
fireplaces shall also comply with applicable local 
ordinances. 

LEVELS 
APPLICANT TO SELECT 
ELECTIVE MEASURES 

Mandatory 

Prerequisites and 
electives 1 

Tier 1 Tier2 
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ARTICLE 1- ENERGY BUILDING REGULATIONS 

10-101- SCOPE 
(a) This article contains administrative regulations relating to the energy building regulations in Title 24, Part 6. This 

article applies to all residential and nonresidential buildings. 

(b) Nothing in this article lessens any necessary qualifications or responsibilities of licensed or registered building 
professionals or other designers or builders, or the duties of enforcement agencies that exist under state or local 
law. 

(c) If any provision of the regulations in this article or the Building Energy Efficiency Standards, Title 24, Part 6, of 
the California Code of Regulations is found invalid by a court of competent jurisdiction, the remainder of these 
regulations shall remain in effect 

NOTE: Authority: Sections 25402 and25402.1, Public Resources Code. Reference: Sections 25402 and 25402.1, 
Public Resources Code. 

10-102-DEFINITIONS 
In this article the following definitions apply: 

ACCEPTANCE REQUIREMENTS are "acceptance requirements for code compliance" as defined in Section 
100.l(b) ofPart6. 

ACCEPTANCE TEST TECHNICIAN is a Field Technician as defined in Section 10-102 who is certified by an 
authorized Acceptance Test Technician Certification Provider pursuant to the requirements of Sections H) Hl3 
Al0-103.1 or Hl Hl3 Bl0-103.2. 

LIGHTING CONTROLS ACCEPTANCE TEST TECHNICIAN is a professional certified by an 
authorized Lighting Controls Acceptance Test Technician Certification Provider to perform nonresidential 
lighting controls acceptance tests and complete the documentation required for nonresidential lighting 
controls acceptance tests as required by the Building Energy Efficiency Standards. 

MECHANICAL ACCEPTANCE TEST TECHNICIAN is a professional certified by an authorized 
Mechanical Acceptance Test Technician Certification Provider to perform nonresidential mechanical 
acceptance tests and complete the documentation required for nonresidential mechanical acceptance tests as 
required by the Building Energy Efficiency Standards. 

ACCEPTANCE TEST EMPLOYER is a person or entity who employs an Acceptance Test Technician and is 
certified by an authorized Acceptance Test Technician Certification Provider. 

LIGHTING CONTROLS ACCEPTANCE TEST EMPLOYER is a person or entity who is the employer 
of a Lighting Controls Acceptance Test Technician and certified by an authorized Lighting Controls 
Acceptance Test Technician Certification Provider. 

MECHANICAL ACCEPTANCE TEST EMPLOYER is a person or entity who is the employer of a 
Mechanical Acceptance Test Technician and certified by an authorized Mechanical Acceptance Test 
Technician Certification Provider. 

ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an agency, organization or entity 
approved by the Energy Commission to train and certify Acceptance Test Technicians and Acceptance Test 
Employers according to the requirements of Sections IQ HD Al0-103. l orBl0-103.2. 

LIGHTING CONTROLS ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an 
agency, organization or entity approved by the Energy Commission to train and certify Lighting Controls 
Acceptance Test Technicians and Lighting Controls Acceptance Test Employers according to the 
requirements of Section IQ IQ3 A 10-103. I. 

10-101-SCOPE 
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MECHANICAL ACCEPTANCE TEST TECHNICIAN CERTIFICATION PROVIDER is an agency, 
organization or entity approved by the Energy Commission to train and certify Mechanical Acceptance Test 
Technicians and Mechanical Acceptance Test Employers according to the requirements of 
Section IQ 1Q3 B 10-103 .2. 

ACM means ALTERNATIVE CALCULATION MEIBOD are compliance software, or alternative component 
packages, or exceptional methods approved by the Commission under Section 10-109. ACMs are also referred to 
as Compliance Software. 

ACM APPROVAL MANUALS are the documents establishing the requirements for Energy Commission 
approval of Compliance Software used to demonstrate compliance with the Building Energy Efficiency Standards 
for Residential and Nonresidential Buildings currently adopted by the Energy Commission. 

ACM REFERENCE MANUAL is the document establishing the procedures required to implement Sections 
140.1and150.1ofTitle24, Part 6 of the California Code of Regulations in Compliance Software. 

ALTERNATIVE COMPONENT PACKAGE is a set of building measures whose aggregate calculated energy 
use is less than or equal to the maximum allowed Energy Budget. 

APPLIANCE EFFICIENCY REGULATIONS are the regulations in Title 20, Section 1601 et. seq. of the 
California Code of Regulations. 

APPROVED CALCULATION METHOD is compliance software, or alternative component packages, or 
exceptional methods approved under Section 10-109. 

BUILDING ENERGY EFFICIENCY STANDARDS are those regulations contained in Title 24, Part 6 of the 
California Code of Regulations. 

BUILDING PERMIT is an electrical, plumbing, mechanical, building, or other permit or approval, that is issued 
by an enforcement agency, and that authorizes any construction that is subject to Part 6. 

CALIFORNIA ENERGY COMMISSION is the California State Energy Resources Conservation and 
Development Commission. 

COMMISSION is the California State Energy Resources Conservation and Development Commission. 

COMPLEX MECHANICAL SYSTEMS are defined here for the purposes of complying with the Design Phase 
Review component of Section 10-103(a) 1. Complex Mechanical Systems are systems that include 1) fan systems 
each serving multiple thermostatically controlled zones, or 2) built-up air handler systems (non-unitary or non
packaged HV AC equipment), or 3) hydronic or steam heating systems, or 4) hydronic cooling systems. Complex 
systems are NOT the following: unitary or packaged equipment listed in Tables 110.2-A, 110.2-B, 110.2-C, and 
110.2-E, that each serve one zone, or two-pipe, heating only systems serving one or more zones. 

COMPLIANCE APPROACH is any one of the allowable methods by which the design and construction of a 
building may be demonstrated to be in compliance-with Part 6. The compliance approaches are the performance 
compliance approach and the prescriptive compliance approach. The requirements for each compliance approach 
are set forth in Section 100.0(e)2 of Part 6. 

COMPLIANCE DOCUMENT is any of the documents specified in Section 10-103(a) utilized to demonstrate 
compliance with Part 6 (i.e., Certificate of Compliance, Certificate of Installation, Certificate of Acceptance, and 
Certificate of Verification). 

COMPLIANCE SOFTWARE is software that has been approved pursuant to Section 10-109 of Part 1. 

CONDITIONED FLOOR AREA is the "conditioned floor area" as defined in Section 100.l(b) of Part 6. 

CRRC-1 is the Cool Roof Rating Council document titled "Product Rating Program". 

DATA REGISTRY is a web service with a user interface and database maintained by a Registration Provider 
that complies with the applicable requirements in Reference Joint Appendix JA 7, with guidance from the Data 
Registry Requirements Manual, and provides for registration ofresidential or nonresidential compliance 
documentation used for demonstrating compliance with Part 6. 

RESIDENTIAL DATA REGISTRY is a data registry that is maintained by a HERS Provider that provides 
for registration, when required by Part 6 of all residential compliance documentation and the nonresidential 
Certificate ofVerification. 

10-102-DEFINITIONS 
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NONRESIDENTIAL DATA REGISTRY is a data registry that is maintained by a Registration Provider 
approved by the Commission that provides for registration, when required by Part 6 of all nonresidential 
compliance documentation. However, nonresidential data registries may not provide for registration of 
nonresidential Certificates of Verification. 

DATA REGISTRY REQUIREMENTS MANUAL is a document that provides additional detailed guidance 
regarding the functional and technical aspects of the data registry requirements given in Joint Appendix J A 7. 

DOCUMENTATION AUTHOR is a person who prepares a Title 24 Part 6 compliance document that must 
subsequently be reviewed and signed by a responsible person in order to certify compliance with Part 6. 

ENERGY BUDGET is the "energy budget" as defined in Section 100. l(b) of Part 6. 

ENERGY COMMISSION is the California State Energy Resources Conservation and Development 
Commission. 

ENFORCEMENT AGENCY is the city, county, or state agency responsible for issuing a building permit. 

EXCEPTIONAL METHOD is a method for estimating the energy performance of building features that cannot 
be adequately modeled using existing Compliance Software and that is approved by the Executive Director. 

EXECUTIVE DIRECTOR is the executive director of the Commission. 

FIELD TECHNICIAN is a person who performs acceptance tests in accordance with the specifications in 
Reference Joint Appendix NA 7, and reports the results of the acceptance tests on the Certificate of Acceptance in 
accordance with the requirements of Section 10-103(a)4. 

HERS is the California Home Energy Rating System as described in Title 20, Chapter 4, Article 8, Section 1670. 

HERS PROVIDER is an organization that administers a home energy rating system as described in Title 20, 
Chapter 4, Article 8, Section 1670. 

HERS PROVIDER DATA REGISTRY is a data registry maintained by a HERS provider. 

HERS RATER is a person who has been trained, tested, and certified by a HERS Provider to perform the field 
verification and diagnostic testing required for demonstrating compliance with the Part 6 as described in Title 20, 
Chapter 4, Article 8, Section 1670(i). 

HV AC SYSTEM is the "HV AC system" as defined in Section 100. l (b) of Part 6. 

MANUFACTURED DEVICE is the "manufactured device" as defined in Section 100.l(b) of Part 6. 

NFRC 100 is the National Fenestration Rating Council document titled ''NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2011) NFRC 100 includes procedures for the Component Modeling Approach 
(CMA) and site built fenestration formerly included in a separate document, NFRC 100-SB. 

NFRC 200 is the National Fenestration Rating Council document titled ''NFRC 200: Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Incidence." (2011), 

NFRC 202 is the National Fenestration Rating Council document titled "NFRC 202: Procedures for Determining 
Translucent Fenestration Product Visible Transmittance at Normal Incidence." (2011). 

NFRC 203 is the National Fenestration Rating Council document titled ''NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting Devices." (2012), 

NFRC 400 is the National Fenestration Rating Council document titled ''NFRC 400: Procedure for Determining 
Fenestration Product Air Leakage." (2010). 

NSHP GUIDEBOOK is the }kw Solar Homes Partaershlp GH:idebook, cHf1'6fltly adopted by the Energy 
Commission:. 

PART 6 is Title 24, Part 6 of the California Code of Regulations. 

PUBLIC ADVISER is the Public Adviser of the Commission. 

R-V ALUE is the measure of the thermal resistance of insulation or any material or building component expressed 
in ft2-hr-°F/Btu. 

10-102-DEFINITIONS 
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RECORD DRAWINGS are drawings that document the as installed location and performance data on all 
lighting and space conditioning system components, devices, appliances and equipment, including but not limited 
to wiring sequences, control sequences, duct and pipe distribution system layout and sizes, space conditioning 
system terminal device layout and air flow rates, hydronic system and flow rates, and connections for the space 
conditioning system. Record drawings are sometimes called "as built." 

REFERENCE APPENDICES are the support document for the Building Energy Efficiency Standards and the 
ACM Approval Manuals. The document consists of three sections: the Reference Joint Appendices (JA), the 
Reference Residential Appendices (RA), and the Reference Nonresidential Appendices (NA) currently adopted by 
the Energy Commission. 

REFERENCE JOINT APPENDICES are the Reference Joint Appendices currently adopted by the Energy 
Commission. 

REFERENCE NONRESIDENTIAL APPENDICES are the Reference Nonresidential Appendices currently 
adopted by the Energy Commission. 

REFERENCE RESIDENTIAL APPENDICES are the Reference Residential Appendices currently adopted by 
the Energy Commission. 

REGISTERED DOCUMENT is a document that has been subinitted to a residential or nonresidential data 
registry for retention, and the data registry has assigned a unique registration number to the document. 

REGISTRATION PROVIDER is an organization that administers a data registry service that conforms to the 
requirements in Reference Joint Appendix JA 7. 

STANDARD DESIGN BUILDING is a "Standard Design Building" as defined in Section 100.l(b) of Part 6. 

NOTE: Authority: Sections 25402 and 25402.1, and 25213, Public Resources Code. Reference: Sections 25007, 
25402 and 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

10-102-DEFINITIONS 
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10-103 - PERMIT, CERTIFICATE, INFORMATIONAL, AND 
ENFORCEMENT REQUIREMENTS FOR DESIGNERS, INSTALLERS, 
BUILDERS, MANUFACTURERS, AND SUPPLIERS 
(a) Documentation. The following documentation is required to demonstrate compliance with Part 6. Tbis 

documentation shall meet the requirements of Section 10-103(a) or alternatives approved by the Executive 
Director. 

l. Certificate of Compliance. For all buildings, the Certificate of Compliance described in Section 10-103 
shall be signed by the person m eiruwgei efthei lrnihlmg €1:eisigB, who is eligible under Division 3 of the 
Business and.Professions Code to accept responsibility for the building design (responsible person); and 
submitted in accordance with Sections 10-103(a)l and 10-103(a)2 to certify conformance with Part 6. If 
more than one person has responsibility for the building design, each person shall sign the Certificate of 
Compliance document(s) applicable to that portion of the design for which the person is responsible. 
Alternatively, the person with chief responsibility for the building design shall prepare and sign the 
Certificate of Compliance document(s) for the entire building design. Subject to the requirements of 
Sections 10-l03(a)l and 10-103(a)2, persons who prepare Certificate of Compliance documents 
(documentation authors) shall sign a declaration statement on the documents they prepare to certify the 
information provided on the documentation is accurate and complete. In accordance with applicable 
requirements of 10-103( a) 1, the signatures provided by responsible persons and documentation authors 
shall be original signatures on paper documents or electronic signatures on electronic documents 
conforming to the electronic signature specifications in Reference Joint Appendix JA7. 

For all Nonresidential buildings, the Design Review KickoffCertificate(s) of Compliance;- and the 
Construction Document Design Review Checklist Certificate(s) of Compliance shall be eie~leitei!l reviewed 
and signed by a licensed professional engineer or licensed architect or a licensed contractor representing 
services performed by or under the direct supervision of a licensed engineer or architect. as specified in the 
orovisions of Division 3 of the Business and Professions Code. For buildings less than 10,000 square feet, 
the lieettse!l fJf©fussiettal ettgi11eerthis signer may be the engineer or architect ofrecord. For buildings 
greater than 10,000 square feet but less than 50,000 square feet, tkei lieieittsei€1: f!Fefussiettal eittgrneeirthis 
signer shall be a qualified in-house engineer or architect with no other project involvement or a third party 
engineer. architect. or contractor. CetttFaeitet"s !l€1€1€lfJtlRg th:e F©SfJ€1RSieilities eftke ettgitt©eF tm€1:eF tke 
.13rnvisioo efth© °QHsmess 00€1: Prefussietts Cea© may alse €1€1mpl€te 00€1: sigl'l: these €l€1Meates. For buildings 
greater than 50,000 square feet and all buildings with complex mechanical systems serving more than 
10,000 square feet, thei li€@Me€1: fJ¥€1fussiettal ettgrn@@rthis signer shall be a third party engineer. architect. or 
contractor. 

A. All Certificate of Compliance documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the energy features, performance specifications, materials, components, and manufactured 
devices required for compliance with Part 6. 

ii. Identify the building project name and location. The building project name and location 
identificatfon on the Certificate of Compliance shall be consistent with the building project name 
and location identification given on the other applicable building design plans and specifications 
submitted to the enforcement agency for approval with the building permit application. 

iii. Display the unique registration number assigned by the data registry if Section 10-103(a)l requires 
the document to be registered. 

iv. Include a declaration statement to the effect that the building energy features, performance 
specifications, materials, components, and manufactured devices for the building design identified 
on the Certificate of Compliance indicate the building is in compliance with the requirements of 
Title 24, Parts 1 and 6, and the building design features identified on the Certificate of Compliance 
are consistent with the building design features identified on the other applicable compliance 

10-103-PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR 
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documents, worksheets, calculations, plans, and specifications submitted to the enforcement 
agency for approval with the building permit application. 
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v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)l, the signature shall be an electronic. 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA7. 

vi. Be signed by the responsible person eligible under Division 3 of the Business and Professions 
Code to accept responsibility for the design to certify conformance with Part 6. When document 
registration is required by Section 10-103(a)l, the signature shall be an electronic signature on an 
electronic document in accordance with the electronic signature specifications in Reference Joint 
Appendix JA7. 

B. For all low~rise residential buildings for which compliance requires HERS field verification, the 
person( s) responsible for the Certificate( s) of Compliance shall submit the Certificate( s) for registration 
and retention to a HERS provider data registty. The submittals to the HERS provider data registty shall 
be made electronically in accordance with the specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Compliance documents that are registered and retained by a HERS provider 
data registty shall also be automatically transmitted by the data registty, to an electronic document 
repository for retention in accordance with the specifications in Reference Joint Appendix JA 7. 

C. For alterations to existing residential buildings for which HERS field verification is not required.. 
including but not limited to such as water heater and window replacements, and for additions to 
existing residential buildings that are less than 300 square feet for which HERS field verification is not 
required, the enforcement agencies may at their discretion not require any Certificate of Compliance 
documentation, or may develop simplified Certificate of Compliance documentation for demonstrating 
compliance with the Standards. 

Exemptions from submitting compliance documentation shall not be deemed to grant authorization for 
any work to be done in any manner in violation of this code or other provisions oflaw. 

D. Beglimiag ea January 1, 2015, c.Qontingent upon approval of data registty(s) by the Commission, all 
nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person(s) responsible for the 
Certificate(s) of Compliance shall submit the Certificate( s) for registration and retention to a data 
registry approved by the Commission. The submittals to the approved data registty shall be made 
electronically in accordance with the specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Compliance documents that are registered and retained by an approved data 
registry shall also be automatically transmitted by the data registty to an electronic document repository 
for retention in accordance with the specifications in Reference Jofut Appendix JA 7. 

2. Application for a building permit. Each application for a building permit subject to Part 6 shall contain at 
least one copy of the documents specified m Sections 10-103(a)2A, 10-103(a)2B, and 10-103(a)2C. 

A. For all newly constructed buildings, additions, alterations, or repairs regulated by Part 6 the applicant 
shall submit the applicable Certificate(s) of Compliance to the enforcement agency for approval. The 
certificate(s) shall conform to the requirements of Section 10-103(a)l, and shall be approved by the 
local enforcement agency, in accorda:Q.ce with all applicable requirements of Section 10-103(d), by 
stamp or authorized signature prior to issuance of a building permit. A copy of the Certificate( s) of 
Compliance shall be included with the documentation the builder provides to the building owner at 
occupancy as specified in Section 10-103(b). 

For alterations to existing residential buildings for which HERS field verification is required, and when 
the enforcement agency does not require building design plans to be submitted with the application for 
a building permit, the applicable Certificate of Compliance documentation specified in 10-l03(a)l is 
not required to be approved by the enforcement agency prior to issuance of a building permit, but shall 
be approved by the enforcement agency prior to final inspection of the dwelling unit, and shall be made 

10-103 -PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR 
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available to the enforcement agency for all applicable inspections, or made available for viewing on an 
approved data registry. 

When the enforcement agency requires building design plans to be submitted with the application for a 
building permit, the applicable Certificate of Compliance documents shall be incorporated into .:the 
building design plans. When Section 10-103(a)l requires document registration, the certificate(s) that 
are incorporated into the building design plans shall be copies of the registered Certificate of 
Compliance documents from a HERS provider data registry, or a data registry approved by the 
Commission. 

B. When the enforcement agency requires building design plans and specifications to be submitted with 
the application for a building permit, the plans shall conform to the specifications for the features, 
materials, components, and manufactured devices identified on the Certificate(s) of Compliance, and 
shall conform to all other applicable requirements of Part 6. Plans and specifications shall be submitted 
to the enforcement agency for any other feature, material, component, or manufactured device that Part 
6 requires be indicated on the building design plans and specifications. Plans and specifications 
submitted with each application for a building permit for Nonresidential buildings, High-rise 
Residential buildings and Hotels and Motels shall provide acceptance requirements for code 
compliance of each feature, material, component or manufactured device when acceptance 
requirements are required under Part 6. Plans and specifications for Nonresidential buildings, High-rise 
Residential buildings and Hotels and Motels shall require, and indicate with a prominent note on the 
plans, that within 90 days after the Enforcement Agency issues a permanent final occupancy permit, 
record drawings be provided to the building owner. 

For all buildings, if the specification for a building design feature, material, component, or 
manufactured device is changed before fmal construction or installation, such that the building may no 
longer comply wim Part 6 the building must be brought back into compliance, and so indicated on 
amended plans, specifications, and Certificate(s) of Compliance that shall be submitted to the 
enforcement agency for approval. Such characteristics shall include the efficiency (or other 
characteristic regulated by Part 6) of each building design feature, material, component, or device. 

C. The enforcement agency shall have the authority to require submittal of any supportive documentation 
that was used to generate the Certificate(s) of Compliance, including but not limited to the electronic 
input file for the compliance software tool that was used to generate performance method Certificate(s) 
of Compliance; or any other supportive documentation that is necessary to demonstrate that the 
building design conforms to the requirements of Part 6. 

3. Certificate oflnstallation. For all buildings, the person in charge of the construction or installation, who is 
eligible under Division 3 of the Business and Professions Code to accept responsibility for the construction 
or installation of features, materials, components, or manufactured devices regulated by Part 6 or the 
Appliance Efficiency Regulations (responsible person) shall sign and submit Certificate of.Installation 
documentation as specified in Section 10-103(a)3 to certify conformance with Part 6. If more than one 
person has responsibility for the construction or installation, each person shall sign and submit the 
Certificate of Installation documentation applicable to the portion of the construction or installation for 
which they are responsible; alternatively, the person with chief responsibility for the construction or 
installation shall sign and submit the Certificate of Installation documentation for the entire construction or 
installation scope of work for the project. Subject to the requirements of Section 10-103(a)3, persons who 
prepare Certificate of Installation documentation (documentation authors) shall sign a declaration statement 
on the documents they prepare to certify the information provided on the documentation is accurate and 
complete. In accordance with applicable requirements of 10-103(a)3, the signatures provided by responsible 
persons and documentation authors shall be original signatures on paper documents or electronic signatures 
on electronic documents conforming to the electronic signature specifications in Reference Joint Appendix 
JA7. 

Delegation of Signature Authority. Except where prohibited by law, including but not limited to any 
requirements under Division 3 of the Business and Professions Code, the Responsible Person may delegate 
signature authority to third parties (Authorized Representatives) provided that there is a written agreement: 

i. Between the Responsible Person and the person to be designated as the Authorized 
Representative~'# 

10-103-PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR 
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ii. Specifying that the Authorized Representative may sign Certificates oflristallation on behalf of the 
Responsible Person.~ 

iii. Specifying that the legal responsibility for construction or installation in the applicable 
classification for the scope of work specified on the Certificate of Installation document(s) remains 
with the Responsible Person.~ · 

iv. That is signed by both the Responsible Person and the Authorized Representative.~ 

v. That is retained by the HERS Provider to which all compliance documents are submitted for the 
building to which the Certificate of Installation documentation pertains,~ 

vi. That is maintained in the HERS Provider Data Registl)' such that it is accessible for verification 
by, included but not limited to, the Energy Commission and enforcement agencies. 

A. All Certificate of Installation documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the features, materials, components, manufactured devices, and system performance 
diagnostic results required to demonstrate compliance with Part 6 and the Appliance Efficiency 
Regulations. 

ii. State the number of the building permit under which the construction or installation was 
performed. 

iii Display the unique registration number assigned by the data registry if Section 10-103(a)3 requires 
the document to be registered. 

iv. Include a declaration statement indicating that the constructed or installed features, materials, 
components or manufactured devices (the installation) identified on the Certificate of Installation 
conforms to all applicable codes and regulations, and the installation conforms to the requirements 
given on the plans and specifications approved by the enforcement agency. 

v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)3, the signature shall be an electronic 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA 7. 

vi. Be signed by the FB.esponsible pf..erson eligible under Division 3 of the Business and Professions 
Code to accept responsibility for construction or installation in the applicable classification for the 
scope of work specified on the Certificate of Installation document(s), or shall be signed by their 
-eA.uthorized FB.epresentative. When document registration is required by Section I 0-103( a)3, the 
signature shall be an electronic signature on an electronic document in accordance with the 
electronic signature specifications in Reference Joint Appendix JA 7. 

B. For all low-rise residential buildings for 'tvhich eompliaeee reql±ires HER~ field verifieation, the 
person(s) responsible for the Certificate(s) of Installation, or their £1fluthorized FB.epresentative(s), shall 
submit-all-the following Certificate of Installation documentation that is applicable to the building to a 
HERS provider data registry for registration and retention in accordance with procedures specified in 
Reference Residential Appendix RA2,;, 

i. All Certificates of Installation for which compliance requires HERS field verification. 

ii. All other Certificates of Installation, except those exempted by the Energy Commission. 

The submittals to the HERS provider data registry shail be made electronically in accordance with the 
specifications in Reference Joint Appendix JA 7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Installation documents that are registered and retained by a HERS provider data 
registry shall also be automatically transmitted by the data registry to an electronic document repository 
for retention in accordance with the specifications in Reference Joint Appendix JA7. 
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C. For alterations to existing residential buildings for which HERS field verification is not require~ -sash 
asincluding but not limited to water heater and window replacements, and for additions to existing 
residential buildings that are less than 300 square feet for which HERS field verification is not required, 
the enforcement agencies may. at their discretion .. not require any Certificate of Installation 
documentation, or m1:1y develop simplified Certificate of Installation documentation for demonstrating 
compliance with the Standards. 

Exemptions from submitting compliance documentation shall not be deemed to grant authorization for 
any work to be done in any manner in viplation of this code or other provisions oflaw. 

D. BegHmiag ea Ja:tmary 1, 2015, e.Qontingent upon approval of data registry(s) by the Commission, all 
nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person(s) responsible for the 
Certificate(s) of Installation, except those documents exempted by the Energy Commission, shall 
submit the Certificate(s) for registration and retention to a data registry approved by the Commission. 
The submittals to the approved data registry shall be made electronically in accordance with the 
specifications in Reference Joint Appendix JA7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate oflnstallation documents that are registered and retained by an approved data 
registry shall also be automatically transmitted by the data registry to an electronic document repository 
for retention in accordance with the specifications in Reference '3" oint Appendix JA 7. 

E. For all buildings, a copy of the Certificate(s) of Installation shall be posted, or made available with the 
building permit(s) issued for the building, or made available for viewing on an approved data registly, 
and shall be made available to the enforcement agency for all applicable inspections. When document 
registration is required by Section 10-103(a)3, registered copies of the Certi:ficate(s) of Installation from 
a HERS provider data registry or a data registry approved by the Commission shall be posted or made 
available with the building permit(s) issued for the building, and shall be made available to the 
enforcement agency for all applicable inspections. If construction on any portion of the building subject 
to Part 6 will be impossible to inspect because of subsequent construction, the enforcement agency may 
require the Certificate(s) of Installation to be posted upon completion of that portion. A copy of the 
Certificate( s) of Installation shall be included with the documentation the builder provides to the 
building owner at occupancy as specified in Section 10-103(b ). 

4. Certificate of Acceptance. For all nonresidential buildings, high-rise residential buildings, and hotels and 
motels, when designated to allow use of an occupancy group or type regulated by Part 6 the person in 
charge of the acceptance testing, who is eligible under Division 3 of the Business and Professions Code to 
accept responsibility for the applicable scope of system design, or construction, or installation of features, 
materials, components, or manufactured devices regulated by Part 6 or the Appliance Efficiency 
Regulations (responsible person), shall sign and submit all applicable Certificate of Acceptance 
documentation in accordance with Section 10-103(a)4 and Nonresidential Appendix NA7 to certify 
conformance with Part 6. If more than one person has responsibility for the acceptance testing, each person 
shall sign and submit the Certificate of Acceptance documentation applicable to the portion of the 
construction or installation, for which they are responsible; alternatively, the person with chief 
responsibility for the system design, construction or installation, shall sign and submit the Certificate of 
Acceptance documentation for the entire construction or installation scope of work for the project. Subject 
to the requirements of Section 10-103(a)4, persons who prepare Certificate of Acceptance documentation 
(documentation authors) shall sign a declaration statement on the documents they prepare to certify the 
information provided on the documentation is accurate and complete. Persons who perform acceptance test 
procedures in accordance with the specifications in Reference Joint Appendix NA 7, and report the results of 
the acceptance tests on the Certificate of Acceptance (field technicians) shall sign a declaration statement on 
the documents they submit to certify the information provided on the documentation is true and correct. In 
accordance with applicable requirements of 10-103(a)4, the signatures provided by responsible persons, 
field technicians, and documentation authors shall be original signatures on paper documents or electronic 
signatures on electronic documents conforming to the electronic signature specifications in Reference Joint 
Appendix JA7. 

A. All Certificate of Acceptance documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 
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These documents shall: 

i. Identify the features, materials, components, manufactured devices, and system performance 
diagnostic results required to demonstrate compliance with the acceptance requirements to which 
the applicant must conform as indicated in the plans and specifications submitted under Section 
10-103(a)2, and as specified in Reference Nonresidential Appendix NA7. 

ii. State the number of the building permit under which the construction or installation was 
performed. 

iii. Display the unique registration number assigned by the data registry if Section 10-103 (a )4 requires 
the document to be registere~. 

iv. Include a declaration statement indicating that the features, materials, components or manufactured 
devices identified on the Certificate of Acceptance conform to the applicable acceptance 
requirements as indicated in the plans and specifications submitted under Section 10-103(a), and 
with applicable acceptance requirements and procedures specified in the Reference Nonresidential 
Appendix NA7, and confirms that Certificate(s) of Installation descnbed in Section 10-103(a)3 has 
been completed and is posted or made available with the building permit(s) issued for the building. 
or made available for viewing on an approved data registry. 

v. Be signed by the documentation author to certify the documentation is accurate and complete. 
When document registration is required by Section 10-103(a)4, the signature shall be an electronic 
signature on an electronic document in accordance with the electronic signature specifications in 
Reference Joint Appendix JA 7. 

vi. Be signed by the field technician who performed the acceptance test procedures and reported the 
. results on the Certificate of Acceptance. When document registration is required by Section I 0-

103 (a )4, the signature shall be an electronic signature on an electronic document in accordance 
with the electronic signature specifications in Reference Joint Appendix JA7. 

vii. Be signed by the responsible person in charge of the acceptance testing who is eligible under 
Division 3 of the Business and Professions Code to accept responsibility for the system design, 
construction or installation in the applicable classification for the scope of work identified on the 
Certificate of Acceptance, or shall be signed by their authorized representative. When document 
registration is required by Section 10-103(a)4, the signature shall be an electronic signature on an 
electronic document in accordance with the electronic signature specifications in Reference Joint 
AppendixJA7. 

B. BegimHBg on January I, 2015, e.Qontingent upon approval of data registry(s) by the Commission, for 
all nonresidential buildings, high-rise residential buildings, and hotels and motels, when designated to 
allow use of an occupancy group or type regulated by Part 6 the person( s) responsible for the 
Certificate(s) of Acceptance shall submit the Certificate(s) for registration and retention to a data 
registry approved by the Commission. The submittals to the approved data registry shall be made 
electronically in accordance with the specifications in Reference Joint Appendix J A 7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Acceptance documents that are registered and retained by an approved data 
registry shall also be automatically transmitted by the data registry, to an electronic document 
repository for retention in accordance with the specifications in Reference Joint Appendix JA7. 

C. A copy of the registered Certificate(s) of Acceptance shall be posted, or made available with the 
building permit(s) issued for the building, or made available for viewing on an approved data registry, 
and shall be made available to the enforcement agency for all applicable inspections. If construction on 
any portion of the building subject to Part 6 will be impossible to inspect because of subsequent 
construction, the enforcement agency may require the Certificate( s) of Acceptance to be posted upon 
completion of that portion. A copy of the Certificate(s) of Acceptance shall be included with the 
documentation the builder provides to the building owner at occupancy as specified in Section 1 O-
l 03(b ). 

5. Certificate of Field Verification and Diagnostic Testing (Certificate of Verification). For all buildings 
for which compliance requires HERS field verification, a certified HERS Rater shall conduct all required 
HERS field verification and diagnostic testing in accordance with applicable procedures specified in 
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Reference Appendices RA2, RA3, NAI, and NA2. All applicable Certificate of Verification documentation 
shall be completed, signed, and submitted by the certified HERS Rater who performed the field verification 
and diagnostic testing services (responsible person) in accordance with the requirements of Section 10-
103(a)5, and Reference Appendices RA2, and NAI, to certify conformance with Part 6. If more than one 
rater has responsibility for the HERS verification for the building, each rater shall sign and submit the 
Certificate of Verification documentation applicable to the portion of the building for which they are 
responsible. Subjectto the requirements of Section 10-103(a)5, persons who prepare Certificate of 
Verification documentation (documentation authors) shall sign a declaration statement on the documents 
they prepare to certify the information provided on the documentation is accurate and complete. The 
signatures provided by responsible persons and documentation authors shall be electronic signatures on 
electronic documents. 

A All Certificate of Verification documentation shall conform to a format and informational order and 
content approved by the Energy Commission. 

These documents shall: 

i. Identify the installed features, materials, components, manufactured devices, or system 
performance diagnostic results that require HERS verification for compliance with Part 6 as 
specified on the Certificate(s) of Compliance for the building. 

ii. State the number of the building permit under which the construction or installation was 
, performed, 

iii. Display the unique registration number assigned by the HERS provider data registry, and provide 
any additional information required by Reference Appendices RA2, RA3, NAI, and NA2. 

iv. Include a deciaration statement indicating that the installed features, materials, components or 
manufactured devices requiring HERS verification conform to the applicable requirements in 
Reference Appendices RA2, RA3, NAI, NA2, and the requirements specified on the Certificate(s) 
of Compliance approved by the local enforcement agency, and confirms the same features, 
materials, components or manufactured devices are identified on the applicable Certificate(s) of 
Installation signed and submitted by the person(s) responsible for the construction or installation as 
described in Section 10-103(a)3. 

v. Be signed by the documentation author to certify the documentation is accurate and complete. The 
signatures shall be electronic signatures on electronic documents in accordance with the electronic 
signature specifications in Reference Joint Appendix J A 7. 

vi. Be signed by the HER.S Rater who performed the field verification and diagnostic testing services 
(responsible person). The signatures shall be electronic signatures on electronic documents in 
accordance with the electronic signature specifications in Reference Joint Appendix J A 7. 

B. For all buildings for which compliance requires HERS field verification, the certified HERS Rater 
responsible for the Certificate(s) of Verification shall submit the Certificates for registration and 
retention to a HERS provider data registrY in accordance with the applicable procedures in Reference 
Appendices RA2 and NAl. 

The submittals to the HERS provider data registry shall be made electronically in accordance with the 
specifications in Reference Joint Appendix J A 7. 

Contingent upon availability and approval of an electronic document repository by the Executive 
Director, Certificate of Verification documents that are registered and retained by a HERS provider 
data registry shall also be automatically transmitted by the data registrY, to an electronic document 
repository for retention in accordance with the specifications in Reference Joint Appendix JA 7. 

C. For all buildings, a copy of the registered Certificate(s) ofVerification shall be posted, or made 
available with the building permit(s) issued for the building, or made available for viewing on an 
approved data registry, and shall be made available to the enforcement agency for all applicable 
inspections. If construction on any portion of the building subject to Part 6 will be impossible to inspect 
because of subsequent construction, the enforcement agency may require the Certificate(s) of 
Verification to be posted upon completion of that portion. A copy of the registered Certificate(s) of 
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V eri:fication shall be included with the documentation the builder provides to the building owner at 
occupancy as specified in Section 10-103(b). 

EXCEPTION to Section 10-103(a): Enforcing agencies may exempt nonresidential buildings that have no 
more than 1,000 square feet of conditioned floor area in the entire building and an occupant load of 49 persons 
or less from the documentation requirements of Section 10-103(a), provided a statement of compliance with Part 
6 is submitted and signed by a licensed engineer or the licensed architect with chief responsibility for the design. 

(b) Compliance, Operating, Maintenance, and Ventilation Information to be provided by Builder. 

1. Compliance information. 

A. For low-rise residential buildings, at final inspection, the enforcement agency shall require the builder 
to leave in the building, copies of the completed, signed, and submitted compliance documents for the 
building owner at occupancy. For low-rise residential buildings, such information shall, at a minimum, 
include copies of all Certificate of Compliance, Certificate of Installation, and Certificate of 
Verification documentation submitted. These documents shall be in paper or electronic format and shall 
conform to the applicable requirements of Section 10-103(a). 

B. For nonresidential buildings, high-rise residential buildings and hotels and motels, at final inspection, 
the enforcement agency shall require the builder to leave in the building, copies of the completed, 
signed, and submitted compliance documents for the building owner at occupancy. For nonresidential 
buildings, high-nse residential buildings and hotels and motels, such information shall include copies 
of all Certificate of Compliance, Certificate of Installation, Certificate of Acceptance and Certificate of 
Verification documentation submitted. These documents shall be in paper or electronic format and shall 
conform to the applicable requirements of Section 10-103(a). · 

2. Operating information. At final inspection, the enforcement agency shall require the builder to leave in the 
building, for the building owner at occupancy, operating information for all applicable features, materials, 
components, a:nd mechanical devices installed in the building. Operating information shall include 
instructions on how to operate the features, materials, components, and mechanical devices correctly and 
efficiently. The instructions shall be consistent with specifications set forth by the Executive Director. For 
low-rise residential buildings, such information shall be contained in a folder or manual which provides all 
information specified in Section 10-103(b ). This operating information shall be in paper or electronic 
format. 

For dwelling units, buildings or tenant spaces that are not individually owned and operated, or are centrally 
operated, such information shall be provided to the person(s) responsible for operating the feature, material, 
component or mechanical device installed in the building. This operating information shall be in paper or 
electronic format. 

3. Maintenance information. At final inspection, the enforcement agenc:y shall require the builder to leave in 
the building, for the building owner at occupancy, maintenance information for all features, materials, 
components, and manufactured devices that require routine maintenance for efficient operation. Required 
routine maintenance actions shall be clearly stated and incorporated on a readily accessible label. The label 
may be limited to identifying, by title and/or publication number, the operation and maintenance manual for 
that particular model and type of feature, material, component or manufactured device. For low-rise 
residential buildings, this information shall include a schedule of all interior luminaires and lamps installed 
to comply with Section 150(k). 

For dwelling units, buildings or tenant spaces that are not individually owned and operated, or are centrally 
operated, such information shall be provided to the person(s) responsible for maintaining the feature, 
material, component or mechanical device installed in the building. This information shall be in paper or 
electronic format. 

4. Ventilation information. For low-rise residential buildings, the enforcement agency shall require the 
builder to leave in the building, for the building owrier at occupancy, a description of the quantities of 
outdoor air that the ventilation system(s) are designed to provide to the building's conditioned space, and 
instructions for proper operation and maintenance of the ventilation system. For buildings or tenant spaces 
that are not individually owned and operated, or are centrally operated, such information shall be provided 
to the person(s) responsible for operating and maintaining the feature, material, component or mechanical 
ventilation device installed in the building. This information shall be in paper or electronic format. 
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For nonresidential buildings, high-rise residential buildings and hotels and motels, the enforcement agency 
shall require the builder to provide the building owner at occupancy a description of the quantities of 
outdoor and recirculated air that the ventilation systems are designed to provide to each area. For buildings 
or.tenant spaces that are not individually owned and operated, or are centrally operated, such information 
shall be provided to the person(s) responsible for operating and maintaining the feature, material, 
component or mechanical device installed in the building. This information shall be in paper or electronic 
format. 

(c) Equipment Information to be Provided by Manufacturer or Supplier. The manufacturer or supplier of any 
manufactured device shall, upon request, provide to building designers and installers information about the 
device. The information shall include the efficiency (and other characteristics regulated by Part 6). This 
information shall be in paper or electronic format. 

( d) Enforcement Agency Requirements. 

1. Permits. An enforcement agency shall not issue a building permit for any construction unless the 
enforcement agency determines in writing that the construction is designed to comply with the requirements 
of Part 6 that are in effect on the date the building permit was applied for. The enforcement agency 
determination shall confirm that the documentation requirements of Sections 10-103 (a) I and I 0-103 (a )2 
have been met. 

If a building permit has been previously issued, there has been no construction under the permit, and the 
permit has expired, the enforcement agency shall not issue a new permit unless the enforcement agency 
determines in writing that the construction is designed to comply with the requirements of Part 6 in effect 
on the date the new permit is applied for. The enforcement agency determination shall confirm that the 
documentation requirements of Sections 10-103(a)l and 10-103(a)2 have been met. 

"Determines in writing" includes, but is not limited to, approval of a building permit with a stamp normally 
used by the enforcement agency. 

2. Inspection. The enforcement agency shall inspect newly constructed buildings and additions, and 
alterations to existing buildings to determine whether the construction or installation is consistent with the 
agency's approved plans and specifications, and complies with Part 6. Final certificate of occupancy shall 
not be issued until such consistency and compliance is verified. For Occupancy Group R-3, final inspection 
shall not be complete until such consistency and compliance is verified. 

Such verification shall include determination that: 

A. All installed features, materials, components or manufactured devices, regulated by the Appliance 
Efficiency Regulations or Part 6 are indicated, when applicable, on the Certificate(s) of Installation, 
Certificate(s) of Acceptance and Certificate(s) of Verification, and are consistent with such features, 
materials, components or manufactured devices given in the plans and specifications and the 
Certificate(s) of Compliance approved by the local enforcement agency. 

B. All required Certificates of Installation are posted, or made available with the building permit(s) issued 
for the building, or made available for viewing on an approved data registry, and are made available to 
the enforcement agency for all applicable inspections, and that all required Certificates of Installation 
conform to the specifications of Section 10-103(a)3. 

C. All required Certificates of Acceptance are posted, or made available with the building permit(s) issued 
for the building, or made available for viewing on an approved data registry, and are made available to 
the enforcement agency for all applicable inspections, and that all required Certificates of Acceptance 
conform to the specifications of Section 10-103(a)4. 

D. All required Certificates ofVerification are posted, or made available with the building permit(s) issued 
for the building, or made available for viewing on an approved data registry, and are made available to 
the enforcement agency for all applicable inspections, and that all required Certificates of Verification 
conform to the specifications of Section 10-103(a)5. 

EXCEPTION to Seetion 10 103(d): For newly construeted buildings that meet the requirements of the Ne>n 
Solar Homes Partnership (NSHP) as specified in the 1'l'8HP GW:debook, the enforcement agency may waive the 
plan eheek and inspection of all measures other than the mandatory measures in the building. 

NOTE: Authority: Section 25402, Public Resources Code. Reference: Section 25402, Public Resources Code. 
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(a) Scope. The requirements of this section apply to nonresidential lighting control Acceptance Test Technicians 
and Employers, and the Certification Providers that train and certify them. · 

(b) Industry Certification Threshold. Lighting Controls Acceptance Test Technician and Employer certification 
requrrements shall take effect when the Energy Commission finds that each of the following conditions are met. 
Until such time that Section IQ IQJ :\10-103.l(b)l and IQ HB Al0-103.l(b)2 are met, Field Technicians are 
allowed to complete the acceptance test requirements in Section 130.4 without completing the Acceptance Test 
Technician certification requrrements. 

I. Number of Certified Acceptance Test Technicians. There shall be no less than 300 Lighting Controls 
Acceptance Test Technicians certified to perform the acceptance tests in Building Energy Efficiency 
Standards, Section 130.4. The number of certified Acceptance Test Technicians shall be demonstrated by 
Certification Provider-prepared reports submitted to the Energy Commission. 

2. Industry Coverage by Certification Provider(s). The Certification Provider(s) approved by the Energy 
Commission, in therr enfuety, shall provide reasonable access to certification for technicians representing 
the majority of the following industry groups: electrical contractors, certified general electricians, licensed 
architects. professional engineers, controls installation and startup contractors and certified commissioning 
professionals who have verifiable training, experience and expertise in lighting controls and electrical 
systems. The Energy Commission will determine whether ffi their entirety reasonable access to certification 
is provided by considering factors such as certification costs commensurate with the complexity of the 
training being provided, certification marketing materials, prequalification criteria, class availability, and 
curriculum. 

(c) Qualifications and Approval of Certification Providers. The Acceptance Test Technician Certification 
Providers (ATTCPs) shall submit a written application to the Energy Commission with a summary and the 
related background documents to explain how the following criteria and procedures have been met: 

1. Requirements for Applicant ATTCPs to Document Organizational Structure. ATTCPs shall 
provide written explanations of the organization type, by-laws, and ownership structure. ATTCPs shall 
explain in writing how therr certification program meets the qualification requirements of Title 24, Part 
I, Section IQ HB Al0-103.l(c). ATTCPs shall explain in therr application to the Energy Commission 
hew-therr organizational structure and therr procedures iaell:lde for independent oversight, quality 
assurance, supervision and support of the acceptance test training and certification processes. 

2. Requirements for Certification of Employers. The ATTCPs shall provide written explanations of 
hew-therr program fficll:ldes certification and oversight of Acceptance Test Employers~ This explanation 
shall document how the ATTCP ~nsures that the Employers are providing quality control and 
appropriate supervision and support for therr Acceptance Test Technicians. 

3. Requirements for Applicant ATTCPs to Document Training and Certification Procedures. 
ATTCPs shall provide include with their application a complete copy of all training and testing 
procedures, manuals, handbooks and materials. ATTCPs shall explain in writing how their training and 
certification procedures include, but are not limited to, the following: 

A. Training Scope. The scope of the training shall include BQ.oth hands-on experience and theoretical 
training to certify competency in the technologies and skills necessary to perform the acceptance 
testssuch that Acceptance Test Teclmicians dem.onstrate their ability to apply the Buildffig Energy 
Efficiency Standards acceptance testing and documentation requirements to a comprehensiye 
variety of lighting control systems and networks that are reflective of the range of systems 
ClllTently encolfEltered in the field. The objective of the hands on tram.mg is to practice and certify 
competency ffi the technologies and skills necessary to perform the acceptance tests. 

B. Lighting Controls Acceptance Test Technician Training. 
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(i) Curricula. Acceptance Test Technician Certification Provider training curricula for 
Lighting Control Acceptance Test Technicians shall include, but not be limited to, the 
analysis, theory, and practical application of the following: 

a) Lamp and ballast systems; 

b) Line voltage switching controls; 

c) Low voltage switching controls; 

d) Dimming controls; 

e) Occupancy sensors; 

f) Photosensors; 

g) Demand responsive signal inputs to lighting control systems; 

h) Building Energy Efficiency Standards required lighting control systems; 

i) Building Energy Efficiency Standards required lighting control system
specific analytical/problem solving skills; 

j) Integration of mechanical and electrical systems for Building Energy 
Efficiency Standards required lighting control installation and 
commissioning; 

k) Safety procedures for low-voltage retrofits (<50 volts) to control line 
voltage systems (120 to 480 volts); 

1) Accurate and effective tuning, calibration, and programming of Building 
Energy Efficiency Standards required lighting control systems; 

m) Measurement ofilluminance according to the Illuminating Engineering 
Society's measurement procedures as provided in the IESNA Lighting 
Handbook, 10th Edition, 2011, which are incorporated by reference; 

n) Building Energy Efficiency Standards lighting controls acceptance 
testing procedures; and 

o) Building Energy Efficiency Standards acceptance testing compliance 
documentation for lighting controls. 

(ii) Hands-on training. The ATTCP shall describe in their application the design ~d 
technical specifications of the laboratory boards, equipment and other elements that will 
be used to meet the hands-on requirements of the training and certification. 

(iii) Prequalification. Participation in the technician certification program shall be limited to 
persons who have at least three years ofyerifiable professional experience and expertise 
in lighting controls and electrical systems as determined by the Lighting Controls 
A TTCPs, to demoastrate their ability to undeFStand and apply the Lighting Controls 
,ALeeeptanee Test Teehnieian certification training. The criteria and review processes used 
by the ,ALTTCP to determine the rele•ranee of technician professional experience shall be 
described in the ATTCP application to the Energy Commission. 

(iv) Instructor to Trainee Ratio.,",, sufficient ratio ofinstrustors to participants in classroom 
and laboratory work to ensure integrity and efficaey of the cu:rr:istH-um: and program. The 
ATTCP shall document in its application to the Energy Commission why its instructor to 
trainee ratio is sufficient to ensure the integrity and efficacy of the curriculum and 
program based on industry standards and other relevant information. 

(v) Tests. The A TTCP shall describe the A-written and practical test§ that-used to 
demonstrates each certification applicant's competence in all specified subjects. The 
ATTCPs shall retain all results of these tests for five years from the date of the test. 

(vi) Recertification. The ATTCP shall recertify all Acceptance Test Technicians and 
Acceptance Test Employers prior to the implementation of each adopted update to the 
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Building Energy Efficiency Standards as these updates affect the acceptance test 
requirementsRequkemeats aBd Procedures for recertification of Acceptance Test 
Teclmieiaas eaeh time the Building EB.ergy Effieieooy Standards is updated with new 
aBdfor modified ae·ceptaRce test requirements. Recertification requirements and 
procedures shall only apply to those specific elements that are new or modified in future 
updates to Building Energy Efficiency Standards. 

C. Lighting Controls Acceptance Test Employer Training. Training for Lighting Controls 
Acceptance Test Employers shall consist of a single class or webinar consisting of at least four 
hours of instruction that covers the scope and process of the acceptance tests in Building Energy 
Efficiency Standards, Section 130.4. 

D. Complaint Procedures. The ATTCPs shall describe in their applications to the Energy 
Commission procedures for accepting and addressing complaints regarding the performance of any 
eertified Acceptance Test Technician or Employer certified by the ATTCP, and explain how 
building departments and the public will be notified of these proceduresproceedings. 

E. Certification Revocation Procedures. The ATTCPs shall descnbe in their applications to the 
Energy Commission procedures for revoking their certification of Acceptance Test Technicians and 
Employers based upon poor quality or ineffective work, failure to perform acceptance tests, 
falsification of documents, failure to comply with the documentation requirements of these 
regulations or other specified actions that justify decertification. 

F. Quality Assurance and Accountability. The ATTCP shall describe in their application to the 
Energy Commission how their certification business practices include quality assurance, 
independent O'rersight and accountability measures, sueh as,including but not limited to 
independent oversight of the certification processes and procedures, visits to building sites where 
certified technicians are completing acceptance tests, certification process evaluations, building 
department surveys to determine acceptance testing effectiveness, and expert review of the training 
curricula developed for Building Energy Efficiency Standards, Section 130.4. The ATTCP shall 
review a random sample of no less than 1 percent of each Technician's completed compliance 
forms, and shall perform randomly selected on-site audits of no less than 1 percent of each 
Technician's completed acceptance tests. Independent oversight may be demonstrated by 
accreditation under the ISO/IEC 17024 standard. 

G. Certification Identification Number and Verification of ATT Certification Status. Upon 
certification of an A TT, the A TTCP shall issue a unique certification identification number to the 
ATT. The ATTCP shall maintain an accurate record of the certification status for all ATTs that the 
ATTCP has certified. The ATTCP shall provide verification of current ATT certification status 
upon request to authorized document Registration Provider personnel or enforcement agency 
personnel to determine the ATT's eligibility to sign Certificate of Acceptance documentation 
according to all applicable requirements in Sections 1Q 1Q3 Al0-103.I, 10-102, 10-103(a)4, and 
the Reference Joint Appendix JA 7. 

(d) Requirements for ATTCPs to Provide Annual Regular Reports. The ATTCP shall provide the 
following regular reports to the Energy Commission: 

I. Annual Report: The A TTCP shall provide an annual report to the Energy Commission summarizing the 
certification services provided over the reporting period, including the total number of Acceptance Test 
Technicians and Employers certified by the ATTCP (ai) during the reporting period and (bii) to date. 
The annual report shall include a summarv of all actions taken against any Acceptance Test Technician 
or Employer as a result of the complaint or quality assurance procedures described by the ATTCP as 
required under Section 10-103.1Cc)(3)(D) and 10-103.l(c)(3)(F). 

2. Update Report: The ATTCP shall have not less than six months following the adoption of an update to 
the Building Energy Efficiency Standards to prepare an Update Report. The ATTCP shall submit an 
Update Report to the Energy Commission not less than~ si2£ months prior to the effective date of any 
newly adopted; er ami;i118mi;i11t te rnistmg, update to the Building Energy Efficiency Standards., 
~The A TTCP shall report to the Energy Commission what adjustments have been made to the 
training curricula, if any, to address changes to the Building Energy Efficiency Standards Acceptance 
Testing requirements, adopted updates to the Building Energy Efficiency Standards or to ensure 
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training is reflective of the variety oflighting controls that are currently encountered in the field, no less 
than six months prior to the effeetive date of any ne'ivly adopted, or amendment to scisting, Building 
ooergy Efficiency Standards. All required update reports shall contain a signed certification that the 
ATTCP bas met all requirements under Section 10-103. Hc). Update reports shall be approved through 
the Amendment Process provided under Section 10-103. I (f). 

All required reports shall contain a signed certification that the ATTCP has met all requirements for this 
program. 

_(e) InteFim A.ppFo:val of Lighting ContFols Aeceptanee Test Technician Certification ProvideF. The 
California Advanced Lighting Controls Training Program (GALCTP) shall be approved as an a~ 
Lighting Controls ,ALcceptance Test Technician Certification Provider subject to the following conditions: 

1. Interim approval shall be conditioned l'JflOn submittal of an application that contains the information 
reqaired by subdi'lision (c)(l) (3), including documentation demonstrating that the certification 
includes training and testing on the Building Energy Efficiency Standards lighting control acceptance 
testing procedures and the Building Energy Efficiency Standards acceptance testing compliance 
documentation for lighting control systems. 

2. Technicians v1ho have been certified by CALCTP prior to the inclusion of training on the Building 
Energy Efficiency Standards acceptance testing procedures and compliance documentation shall 
qualify as Lighting Control Acceptance Test Tecbnicians upon successful completion ofa class or 
webinar consisting of at least four hours of instruction on the Building Energy Efficiency Standards 
acceptance testing procedures and eompliance documentation. 

3. Employers •.vho have been certified by CALCTP prior to the inclusion of training on the Building 
Energy Efficiency Standards acceptance testing procedures and compliance documentation shall 
qualify as a Lighting Control ,ALcceptance Test Employer upon successful completion ofa class or 
webinar consisting of at least four hours of instruction on the Building Energy Efficiency Standards 
acceptance testing procedures and eompliance documentation. 

4. Interim approval for all 1\TTCPs shall end on the later date of; July 1, 2014 or slic months after the 
effective date of the 2013 California Building Energy Efficiency Standards. The Energy Commission 
may extend the interim approval period for up to six additional months total, if it determines the 
threshold requirements in Section 10 103 1'\:(b) have not been met for the certification requirements to 
take effect. Ifthe Energy Commission determines that ail extension is necessary, its determination 
shall be approved at a publicly noticed meeting. 

5. During the interim appro:v-al period, including any possible extensions to this interim period, the Energy 
Commission may approve additional 1\TTCP proYiders meeting the requirements of 10 103 1\(c). 

(f~) Application Review and Determination. The Energy Commission shall review Acceptance Test Technician 
Certification Provider applications according to the criteria and procedures in Section 1 Q 1 Q3 A 10-103 .1 ( c) to 
determine if such providers are appro'!ed to meet the specified requirements for provid!!!ge acceptance testing 
certification services. 

I. Energy Commission staff will review and validate all information received on Acceptance Test 
Technician Certification Provider applications, and determine :that-whether the application is complete 
and contains sufficient information to be evaluatedaf!fll'€J'/ea by staff. Complete aPPlications shall be 
evaluated by staffbased on their contents. 

2. The Executive Director may require that the applicant provide additional information as required by 
staff to fully evaluate the Provider application. 

;L_ The Executive Director shall provide a copy of 4ts-the staff evaluation to interested persons and provide 
a reasonable opportunity for public comment. 

J:l. The Executive Director shall issue a written recommendation that the Energy Commission designate 
the applicant as an authorized Acceptance Test Technician Certification Provider or deny the Provider 
application. 

42_. The Energy Commission shall make a final decision on the application at a publicly noticed hearing. 

(f) Amendment Process. 
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The A TTCP may amend a submitted or approved application as described in this Section. 

1. Amendment Scone. 

A. Nonsubstantive Changes. A ilonsubstantive change is a change that does not substantively alter the 
requirements of the application materials for the ATTCP, ATT, or ATT Employer. For amendments 
making only nonsubstantive changes, the ATTCP shall submit a letter describing the change to the 
Energy Commission as an addendum to the application. 

B. Substantive Changes. A substantive change is a change that substantively alters the requirements of 
the application materials for the ATTCP, ATT. or ATT Employer. For amendments making any 
substantive changes, the ATTCP shall submit the following: 

(i) A document describing the scope of the change to the application. the reason for the change 
and the potential impact to the ATTCP, ATT, and A TT Employer as an addendum to the 
application; 

(ii) A replacement copy of the affected sections of the ATTCP application with the changes 
incorporated; and 

(iii) A copy of the affected sections of the ATTCP application showing the changes in underline 
and strikeout format. · · 

2. Amendment Review. Amendments submitted prior to approval of an ATTCP application shall be included 
in the application's Application Review and Determination process specified in Section lQ 1Q:3 Al0-
103. l(e). 

Amendments submitted after approval of an ATTCP's application that contain only nonsubstantive changes 
shall be reviewed by the Executive Director for consistency with Section 19 19:3 AI0-103.1. Amendments 
determined to be consistent with this Section shall be incorporated into the approval as errata. 

Amendments submitted after approval of an ATTCP' s application that contain any substantive changes 
shall be subject to the Application Review and Determination process specified in Section lQ 19:3 Al0-
103. l{e). If the Energy Commission finds that the amended application does not meet the requirements of 
Section lQ 193 Al0-103.l, then the ATTCP shall either abide by the terms of their previously approved 
application or have their approval suspended. 

(g) Review by the Energy Commission. 

If the Energy Commission determines there is a violation of these regulations or that an Acceptance Test 
Technician Certification Provider is no longer providing adequate certification services, the Energy Commission 
may revoke the authorization of the Acceptance Test Technician Certification Provider pursuant to Section 1230 
et.,. seq. of Title 20 of the California Code of Regulations. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, -25402(a)
(b ), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

19 193 Bl0-103.2 -NONRESIDENTIAL MECHANICAL ACCEPTANCE 
TEST TRAINING AND CERTIFICATION 
(a) Scope. The requirements of this section apply to nonresidential mechanical Acceptance Test Technicians and 

Employers and the Certification Providers that train and certify them. 

(b) Industry Certification Threshold. Mechanical Acceptance Test Technician and Employer certification 
requirements shall take effect when the Energy Commission finds that each of the following conditions are met. 
Until such time that Sections lQ 193 E 10-103.2(b)1 and lQ 193 E 10-103 .2(b )2 are met, Field Technicians are 
allowed to complete the acceptance test requirements in Section 120.5 without completing the Acceptance Test 
Technician certification requirements. 

1. Number of Certified Acceptance Test Technicians. 
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A. There shall be no less than 300 Mechanical Acceptance Test Technicians certified to perfop:n all of the 
acceptance tests in Building Energy Efficiency Standards, Section 120.5, except as provided in 
Subsection Hl HB B 10-103.2(b) l.B, below. The number of certified Mechanical Acceptance Test 
Technicians shall be demonstrated by Certification Provider-provided reports submitted to the Energy 
Commission. 

B. If there are less than 300 Mechanical Acceptance Test Technicians certified to perform all of the 
acceptance tests in Building Energy Efficiency Standards, Section 120.5, then there shall be at least 300 
Mechanical Acceptance Test Technicians certified to complete the following tests: 

(i) NA 7 .5 .1 Outdoor Air Ventilation Systems 
(ii) NA 7 .5 .2 Constant Volume, Single Zone Unitary Air Conditioners and Heat Pumps 
(iii) NA7.5.4 Air Economizer Controls 
(iv) NA7.5.5 Demand Control Ventilation Systems 
(v) NA 7.5.6 Supply Fan Variable Flow Controls 
(vi) NA7.5.7, NA7.5.9 Hydronic System Variable Flow Controls 
(vii) NA7.5.10 Automatic Demand Shed Controls 

The number of certified Mechanical Acceptance Test Technicians shall be demonstrated by 
Certification Provider-provided reports submitted to the Energy Commission. 

2. Industry Coverage by Certification Provider(s). The Mechanical Acceptance Test Technician 
Certification Provider(s) approved by the Energy Commission, in their entirety, provide reasonable access 
to certification for technicians representing the majority of the following industry groups: Professional 
engineers. licensed architects, HV AC installers, mechanical contractors, Testing and Balancing (TAB) 
certified technicians, controls installation and startup contractors and certified commissioning professionals 
who have verifiable training, experience and expertise in HV AC systems. The Energy Commission will 
determine reasonable access by considering factors such as certification costs commensurate with the 
complexity of the training being provided, certification marketing materials, prequalification criteria, class 
availability and curriculum. 

( c) Qualifications and Approval of Certification Providers. The Acceptance Test Technician Certification 
Providers (ATTCPs) shall submit a written application to the Energy Commission with a summary and the 
necessary background documents to explain how the following criteria and procedures have been met: 

1. Requirements for Applicant ATTCPs to Document Organizational Structure. ATTCPs shall 
provide written explanations of the organization type, by-laws, and ownership structure. ATTCPs shall 
explain in writing how their certification program meets the qualifications of Building Energy 
Efficiency Standards, Section Hl HH IH0-103.2(c). ATTCPs shall explain in their application to the 
Energy Commission hew-their organizational structure and their procedures include for independent 
oversight, quality assurance, supervision and support of the acceptance test training and certification 
processes. 

2. Requirement for Certification of Employers. The ATTCPs shall provide written explanations of hew 
their program includestheir certification and oversight of Acceptance Test Employers.:. ffi-This 
explanation shall document how the ATTCP ensures that the Employers are providing quality control 
and appropriate supervision and support for their Acceptance Test Technicians. 

3. Requirements for Applicant ATTCPs to Document Training and Certification Procedures. 
ATTCPs shall provide include with their application a complete copy of all training and testing 
procedures, manuals, handbooks and materials. ATTCPs shall explain in writing how their training and 
certification procedures include, but are not limited to, the following: 

A. Training Scope. The scope of the training shall include B.!:loth hands-on experience and theoretical 
training to certify competency in the technologies and skills necessary to perform the acceptance 
testssuch that Accepta:ece Test Techfficians demonstrate their ability to apply the Building Energy 
EfficiOBcy Standards accepta:ece testing and docl:lffi:OBtatioa reqW:rements to a comprehensive 
variety ofmechamcal systems and controls that is reflective of the range of systems currently 
encoootered in the field. 

B. Mechanical Acceptance Test Technician Training. 
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(i) Curricula£. Acceptance Test Technician Certification Provider training curricula for 
Mechanical Acceptance Test Technicians shall include, but not be limited to, the analysis, 
theory, and practical application of the following: 

a) Constant volume system controls; 

b) Variable volume system controls; 

c) Air-side economizers; 

d) Air distribution system leakage; 

e) Demand controlled ventilation with C02 sensors; 

f) Demand controlled ventilation with occupancy sensors; 

g) Automatic demand shed controls; 

h) Hydronic valve leakage; 

i) Hydronic system variable flow controls; 

j) Supply air temperature reset controls; 

k) Condenser water temperature reset controls; 

1) Outdoor air ventilation systems; 

m) Supply fan variable flow controls; 

n) Boiler and chiller isolation controls; 

o) Fault detection and diagnostics for packaged direct-expansion units; 

p) Automatic fault detection and diagnostics for air handling units and zone 
terminal units; 

q) Distributed energy storage direct-expansion air conditioning systems; 

r) Thermal energy storage systems; 

s) Building Energy Efficiency Standards mechanical acceptance testing 
procedures; and 

t) Building Energy Efficiency Standards acceptance testing compliance 
documentation for mechanical systems. 

(ii) Hands-on training. The ATTCP shall describe in their application the design and 
technical specifications of the laboratory boards, equipment and other elements that will 
be used to meet the hands-on requirements of the training and certification. 

(iii) Prequalification:-o Participation in the technician certification program shall be limited to 
persons who have at least three years of verifiable professional experience and expertise 
in mechanical controls and systems as determined by the Mechanical A TTCPs-te 
demonstrate an ability to understand and apply the Mechanical Acceptance Test 
Teebnieian eertifieation tramiag. The criteria and review processes used by the ,AJTCP 
to determine the rele>t-a:nee ofteebnician professional experieaee shall be described iB the 
,AJTCP application to the Energy Commission. 

(iv) Instructor to Trainee Ratio. ,AL sufficient ratio of instructors to participants iB classroom 
and laboratory work to easme integrity and efficacy of the Cl:lfriculum and program. The 
ATTCP shall document in its application to the Energy Commission why its instructor to 
trainee ratio is sufficient to ensure the integrity and efficacy of the curriculum and program 
based on industry standards and other relevant information. 

(v) Tests. The ATTCP shall describe the A-written and practical tests used to-that 
demonstrates each certification applicant's competence in all specified subjects. The ATTCPs 
shall retain all results of these tests for five years from the date of the test. 
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(vi) Recertification. The ATTCP shall recertify all Acceptance Test Technicians and 
Acceptance Test Employers prior to the implementation of each adopted update to the 
Building Energy Efficiency Standards as these updates affect the acceptance test 
requirements.R~qukements and Proeedures for reeertifieation ofAeeeptanee Test Teehnieians 
eaeh time the Building Energy E:ffieieney Standards is updated with new and/or modified 
aeeeptanee test requirements. Recertification requirements and procedures shall only apply to 
those specific elements that are new aedlor modified in future updates to Building Energy 
Efficiency Standards. 

C. Mechanical Acceptance Test Employer Training. Training for MechaniC?al Acceptance Test 
Employers shall consist of a single class or webinar consisting of at least four hours of instruction 
that covers the scope and process of the acceptance tests in Building Energy Efficiency Standards, 
Section 120.5. 

D. Complaint Procedures. Procedures described in writing for notifying building departments and 
the public that the Acceptance Test Certification Provider will accept complaints regarding the 
performance of any certified acceptance test technician or employer, and procedures for how the 
Provider will address these complaints. 

E. Certification Revocation Procedures. Procedures described in writing for revolcing their 
certification of Acceptance Test Technicians and Employers based upon poor quality or ineffective 
work, failure to perform acceptance tests, falsification of documents, failure to comply with the 
documentation requirements of these regulations or other specified actions that justify 
decertification. 

F. Quality Assurance and Accountability. The ATTCPs shall describe in their applications to the 
Energy Commission how their certification business practices include quality assurance, 
independent oversight and accountability measures, including but not limited to saeh as 
independent oversight of the certification processes and procedures, visits to building sites where 
certified technicians are completing acceptance tests, certification process evaluations, building 
department surveys to determine acceptance testing effectiveness, and expert review of the training 
curricula developed for Building Energy Efficiency Standards, Section 120.5. The ATTCP shall 
review a random sample of no less than 1 percent of each Technician's completed compliance 
forms. and shall perform randomly selected on-site audits of no less than 1 percent of each 
Technician's completed acceptance tests. Independent oversight may be demonstrated by 
accreditation under the ISO/IEC 17024 standard. 

G. Certification Identification Number and Verification of ATT Certification Status. Upon 
certification of an A TT, the A TTCP shall issue a unique certification identification number to the 
ATT. The ATTCP shall maintain an accurate record of the certification status for all ATTs that the 
A TTCP has certified. The ATTCP shall provide verification of current A TT certification status 
upon request to authorized document Registration Provider personnel or enforcement agency 
personnel to determine the A TT's eligibility to sign Certificate of Acceptance documentation 
according to all applicable requirements in Sections lQ 1Q3 'Ql0-103.2, 10-102, 10-103(a)4, and 
Reference Joint Appendix JA7. 

( d) Requirements for ATTCPs to Provide A:B:aual Regular Reports. The A TTCP shall provide the 
following regular reports to the Energy Commission: 

1. Annual Report: The ATTCP shall provide an annual report to the Energy Commission summarizing the 
certification services provided over the reporting period, including the total number of Acceptance Test 
Technicians and Employers certified by the agency (ai) during the reporting period and (bill to date. 
The annual report shall include a summary of all actions taken against any Acceptance Test Technician 
or Employer as a result of the complaint or quality assurance procedures described by the A TTCP as 
required under Section 10-103.2(c)(3)(D) and 10-103.2(c)(3)(F). 

2. Update Report: The A TTCP shall have not less than six months following the adoption of an update to 
the Building Energy Efficiency Standards to prepare an Update Report. The A TTCP shall submit an 
Update Report to the Energy Commission not less than~ §ix months prior to the effective date of any 
newly adopted; €H' am:@fl:tim:©fl:t t© ©Kistmg, undate to the Building Energy Efficiency Standards, ~The 
ATTCP shall report to the Energy Commission what adjustments have been made to the training 
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curricula, if any, to address changes to the Building Energy Efficiency Standards Acceptance Testing 
reqUirements, adopted updates to the Building Energy Efficiency Standards or to ensure training is 
reflective of the variety oflightiB:g controls that aremechanical equipment and systems currently 
encountered in the field; no less thaa six moaths prior to the effective date of any newly adopted; or 
amendmeat to e1dstin.g Building Eaergy Efficieacy Standards. All required update reports shall contain 
a signed certification that the A TTCP has met all requirements under Section 10-103.2(c). Update 
reports shall be approved through the Amendment Process provided under Section 10-103 .2(f). 

All required reports shallcontain a signed certification that the ATTCP has met all requirements for this program. 

_(e) Interim A11proval ofMeehanieal } .. eeeptanee Test Teehnieian Certifieation Providers. The ,A,.ssociated 
,A,.ir Balance Council (,A,.A:BC), National Environmeatal Balancing Bureau (NE.BB), and the Testing 
AdjustiB:g and Balancing Bureau (TABB) shall be conditionally approved as authorized Mechanical 
Acceptance Test Technician Certification Providers, each separately subject to the followffig conditions: 

1. Interim approval shall only apply to Mechanical ,A,.cceptance Test Technicians completin.g the followmg 
mechanical acceptance tests required m Building Energy Efficieacy Standards, Section 120.5. 
Mechanical Acceptance Test Technicians certified by one of the above organizations do not have 
interim approval to complete all other mechanical acceptance tests m Building Eaergy Efficieacy 
Standards, Section 120.5. 

,\. NA7.5.l Outdoor ,A,.ir Veatilation Systems 

B. NA7.5.2 Constant Volume, Sffigle Zone Unitary Air Conditioners and Heat Pumps 

C. ·N,A,.7.5.4 Air Economizer Controls 

D. N,A..7.5.5 Demand Control Ventilation ~'Stems 

E. l>l,A,. 7.5.6 Supply Fan Variable Flow Coatrols 

F. }l,AJ.5.7, NA7.5.9 Hydronic System Variable Flow Controls 

G. l>l,A2.5.10 Automatic Demand Shed Controls 

2. Interim approval shall be conditioned upon submittal of an application that contams the information 
required by subdi:r;ision (c)(l) (3), mcluding documeatation demonstratffig that the certification 
mcludes training and testiag on the Building Eaergy Efficiency Standards mechanical acceptance 
testmg procedures and the Building Baerg)' Efficiency Standards acceptance testmg compliance 
doClHBentation for mechanical systems. 

3. Technicians who have been certified by ,A,.A:BC, NE.BB, or TABB prior to the inclusion oftrainffig on 
the Building Energ)' Efficiency Standards acceptance testing procedures and compliance 
documentation shall qualify as a Mechanical Acceptance Test Technicians upon successful completion 
ofa class or Vt'ebmar on the Buildmg Eaergy Efficiency Standards acceptaace testffig procedures and 
compliance document:ation. 

4. Employers ·.vho hw1e been certified by ,\ABC, NE.BB, or TABB prior to the mclusion oftramffig on 
the Building Eaergy Efficiency Standards acceptance testiB:g procedures and compliaace 
documeatation shall qualify as a Mechanical Aeceptance Test Employer upon suecessful completion of 
a class or vfebmar consisting of at least four hours of instruction on the Building Eaergy Efficiency 
Standards aeeeptanee testing procedures and compliance documentation. 

5. Ieterim appro'val for all ,A~TTCPs shall end on the later date of July 1, 2014 or siJc months after the 
effective date of the 2013 California Building Eaergy Efficiency Standards. The Eaergy Commission 
may extend the mterim appro•fal period for up to six additional months total, if it determmes the 
threshold requirements m Section 10 103 B(b) have not been met for the certification requiremeats to 
take effect. If the Eaergy Commission determmes that an extension is necessary, its determmation 
shall be approved at a publicl)' noticed meetin.g. 

6. Durffig the mterim approval period; meluding any possible extensions to this interim period, the Eaergy 
Commission may approve additional ,\TTCP providers meeting the requirements of Section 10 103 
B(£)-: 
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(f~) Application Review and Determination. The Energy Commission shall review Acceptance Test Technician 
Certification Provider applications according to the criteria and procedures in Section lQ 1Q3 B10-103.2(c) to 
determine if such providers are approYed tomeet the specified requirements for provid.i!!ge acceptance testing 
certification services. 

1. Energy Commission staff will review and validate all information received on Acceptance Test 
Technician Certification Provider applications, and determine that-whether the application is complete 
and contains sufficient information to be evaluated~ by staff. Complete applications shall be 
evaluated by staffbased on their contents. 

2. The Executive Director may require that the applicant provide additional information as required by 
staff to fully evaluate the Provider application . 

.1__ The Executive Director shall provide a copy of #s-the staff evaluation to interested persons and provide 
an opportunity for public comment. 

J:l. The Executive Director shall issue a written recommendation that the Energy Commission designate 
the applicant as an authorized Mechanical Acceptance Tester Certification Provider or deny the 
Provider application. 

42. The Energy Commission shall make a final decision on the application at a publicly noticed hearing. 

(f) Amendment Process. 

The ATTCP may amend a submitted or approved application as described in this Section. 

1. Amendment Scope. 

A. Nonsubstantive Chang-es. A nonsubstantive change is a change that does not substantively alter the 
requirements of the application materials for the ATTCP, ATTa or ATT Employer. For amendments 
making only nonsubstantive changes. the A TTCP shall submit a letter describing the change to the 
Energy Commission as an addendum to the application. 

B. Substantive Changes. A substantive change is a change that substantively alters the requirements of 
the application materials for the ATTCP, ATT. or ATT Employer. For amendments making any 
substantive changes, the ATTCP shall submit the following: 

(i) A docll!llent describing the scope of the change to the application, the reason for the change 
and the potential impact to the ATTCP, A TT, and ATT Employer as an addendum to the 
application; 

(ii) A replacement copy of the affected sections of the ATTCP application with the changes 
incorporated; and 

(iii) A copy of the affected sections of the ATTCP application showing the changes in underline 
and strikeout format. 

2. Amendment Review. Amendments submitted prior to approval of an ATTCP application shall be included 
in the application's Application Review and Determination process specified in Section 1Q Hl3 Bl0-
103.2(e). 

Amendments submitted after approval of an A TTCP' s application that contain only nonsubstantive changes 
shall be reviewed by the Executive Director for consistency with Section 1 Q 1 Q3 B 10-103 .2. Amendments 
determined to be consistent with this Section shall be incorporated into the approval as errata. 

Amendments submitted after approval of an ATTCP's application that contain any substantive changes 
shall be subject to the Application Review and Determination process specified in Section 1 Q 1 Q3 B 10-
103 .2(e ). lfthe Energy Commission finds that the amended application does not meet the requirements of 
Section 1 Q 1 Q3 B 10-103 .2, then the ATTCP shall either abide by the terms of their previously approved 
application or have their approval suspended. 

(g) Review by the Energy Commission. 

If the Energy Commission determines there is a violation of these regulations or that an Acceptance Test 
Technician Certification Provider is no longer providing adequate certification services, the Energy 
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Commission may revoke the authorization of the Acceptance Test Technician Certification Provider pursuant 
to Section 1230 et. seq. of Title 20 of the California Code of Regulations. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, 25402(a)
(b), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

10-104-EXCEPTIONAL DESIGNS 
NOTE: See Section 10-109 for approval of calculation methods and Alternative Component Packages. 

(a) Requirements. If a building permit applicant proposes to use a performance compliance approach, and the 
building designs cannot be adequately modeled by an approved calculation method, an applicant shall be granted 
a building permit ifthe Commission finds: 

1. That the design cannot be adequately modeled with an approved calculation method; 

2. Using an alternative evall.iation technique, that the design complies with Part 6; and 

3. That the enforcement agency has determined that the design complies with all other legal requirements. 

(b) Applications. The applicant shall submit four copies of a signed application with the following materials to the 
Executive Director: . · 

1. A copy of the plans and documentation required by Section 10-103(a)2; 

2. A statement explaining why meeting the energy budget cannot be demonstrated using an approved 
calculation method; 

3. Documentation from the enforcement agency stating that: 

A. Meeting the energy budget requirements cannot be demonstrated using an approved calculation 
method; and 

B. The design complies with all other legal requirements; and 

4. A detailed evaluation of the energy consumption of the proposed building and the building's materials, 
components, and manufactured devices proposed to be installed to meet the requirements of Part 6 using an 
alternative evaluation technique. The evaluation shall include a copy of the technique, instructions for its 
use, a list of all input data, and all other information required to replicate the results. 

NOTE: Authority: Sections 25402 and 25402.1, Public Resources Code. Reference: Sections 25402 and 25402.1, 
Public Resources Code. 

I 0-104 - EXCEPTIONAL DESIGNS 
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10-105 - ENFORCEMENT BY TllE COMMISSION 
(a) Where there is No Local Enforcement Agency. Before new construction may begin in an area where there is 

no local enforcement agency, the Executive Director shall determine in writing that the building design 
conforms to the requirements of Part 6. The person proposing to construct the building shall submit the 
information described in Sections 10-103(a)l and 10-103(a)2 to the Executive Director when such a 
determination is sought. 

(b) Where building construction is under the jurisdiction of a State agency. Pursuant to Public Resources Code 
Section 25402.l(g)(5), no construction of any State building shall commence until the Department of General 
Services or the State agency that otherwise has jurisdiction over the property determines that the construction is 
designed to comply with the requirements of Part 6~ and con:firms that the documentation requirements of 
Sections I0-103(a)l and 10-103(a)2 have been met; and that the plans indicate the features and performance 
specifications needed to comply with Part 6. The responsible state agency shall notify the Commission's 
Executive Director of its determination. 

( c) Where the Enforcement Agency Fails to Enforce. If an enforcement agency fails to enforce the requirements 
of this article or of Part 6 the Commission, after furnishing 10 days written notice, may condition building 
permit issuance on submission of the information described in Sections 10-103(a)l and I0-103(a)2 to the 
Executive Director and on his or her written determination that proposed construction conforms to the 
requirements of Part 6. 

NOTE: Authority: Code Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources 
Code. 

10-105-ENFORCEMENT BY THE COMMISSION 
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10-106-LOCALLY ADOPTED ENERGY STANDARDS 
(a) Requirements. Local governmental agencies may adopt and enforce energy standards for newly constructed 

buildings, additions, alterations, and repairs to existing buildings provided the Energy Commission finds that the 
standards will require buildings to be designed to consume no more energy than permitted by Title 24, Part 6. 

(b) Documentation Application. Local governmental agencies wishing to enforce locally adopted energy standards 
shall submit an application with the following materials to the Executive Director: 

1. The proposed energy standards;,-; 

2. The local governmental agency's findings and supporting analyses on the energy savings and cost 
effectiveness of the proposed energy standards;,-: 

3. A statement or finding by the local governmental agency that the local energy standards will require 
buildings to be designed to consume no more energy than permitted by Part 6; and-: 

4. Any findings, determinations, declarations or reports, including any negative declaration or environmental 
impact report, required pursuant to the California Environmental Quality Act, Pub. Resources Code Section 
21000 et seq. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Sections 25402.1, 21080.4, 21153, Public 
Resources Code. 

10-106-LOCALLY ADOPTED ENERGY STANDARDS 
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10-107 - INTERPRETATIONS 
(a) The Commission may make a written determination as to the applicability or interpretation of any provision of 

this article or of Part 6 upon written application, ifa dispute concerning a provision arises between an applicant 
for a building permit and the enforcement agency, and the dispute has been heard by the local board of permit 
appeals or other highest local review body. Notice of any such appeal, including a summary of the dispute and 
the section of the regulations involved, shall if possible be sent to the Commission by the enforcing agency 15 
days before the appeal is heard, and the result of the appeal shall be sent to the Commission within 15 days after 
the decision is made. Either party to the dispute may apply for a determination but shall concurrently deliver a 
copy of the application to the other party. The determinations are binding on the parties. 

(b) The Executive Director may, upon request, give written advice concerning the meaning of any provision of this 
article or of Part 6. Such advice is not binding on any person. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-107-INTERPRETATIONS 
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10-108 - EXEMPTION 
(a) Requirements. The Commission may exempt any building from any provision of Part 6 if it finds that: 

1. Substantial funds had been expended in good faith on planning, designing, architecture, or engineering of 
the building before the adoption date of the provision; and-: 

2. Compliance with the requirements of the provision would be impossible without both substantial delays and 
substantial increases in costs of construction above the reasonable costs of the measures required to comply 
with the provision. 

(b) Application. The applicant shall submit four copies of a signed application with the following materials to the 
Executive Director: 

1. A summary of the claimant's contracts for the project; 

2. A summary of internal financial reports on the project; 

3. Dated schedules of design activities; and 

4. A progress report on project completion. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-108-EXEMPTION 
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10-109- COMPLIANCE SOFTWARE, ALTERNATIVE COMPONENT 
PACKAGES, EXCEPTIONAL METHODS, DATA REGISTRIES AND 
RELATED DATA INPUT SOFTWARE, ALTERNATIVE RESIDENTIAL 
FIELD VERIFICATION PROTOCOLS.11 AND ELECTRONIC DOCUMENT 
REPOSITORIES 

(a) Compliance software, alternative component packages, exceptional methods, data registries and related 
data input software, alternative residential field verification protocols or electronic document repositories 
must be approved by the Commission in order to be used to demonstrate compliance with Part 6. 

(b) Application. Applications for approval of compliance software, alternative component packages, exceptional 
methods, data registries and related data input software. and alternative field verification protocols must be made 
as follows: 

1. An applicant shall submit four copies of a signed application form specified by the Executive Director. 

2. The application shall include the following materials: 

A. A description of the functional or analytical capabilities of the compliance software, alternative 
component package, calculation method, exceptional method, data registry or related data input 
software, and alternative field verification protocol; and 

B. A demonstration that the criteria in Section 10-109 are met; and 

C. An initial fee of one thousand dollars ($1,000). The total fee shall cover the Commission's cost of 
reviewing and analyzing the application. Within 7 5 days of receipt of an application, the Commission 
will provide an estimate of the total maximum cost to review and analyze the application and make a 
determination as to the completeness of the application. Consideration of the application will be 
delayed until the applicant submits requested additional information. After the Commission determines 
the total cost, if the cost exceeds the initial fee, the Commission shall assess an additional fee to cover 
the total cost. If the actual cost is less than the initial, or any estimated maximum, fee the Commission 
shall refund the difference to the applicant. 

(c) Compliance Software. 

1. Public Domain Computer Programs. In addition to the public domain computer programs that are 
approved pursuant to Public Resources Code Section 25402.1, the Commission may, upon written 
application or its own motion, approve additional public domain computer programs that may be used to 
demonstrate that proposed building designs meet energy budgets. 

A. The Commission shall ensure that users' manuals or guides for each approved program are available. 

B. The Commission shall approve a program only if it predicts energy consumption substantially 
equivalent to that predicted by the above-referenced public domain computer program, when it models 
building designs or features. 

2. Alternative Calculation Methods (All Occupancies). The Commission may approve non-public domain 
computer programs as an alternative calculation method that building permit applicants may then use to 
demonstrate compliance with the performance standards (energy budgets) in Part 6. In addition to the 
application requirements of subdivision (b) above, an application for approval of compliance software must 
include documentation demonstrating that the compliance software meets the requirements, specifications, 
and criteria set forth in the Residential or Nonresidential ACM Approval Manual, as appropriate. 

NOTE: Copies of the ACM Approval Manuals may be obtained from the Commission's website at: 
www.energy.ca.gov/title24. 

10-109-COMPLIANCE SOFTWARE, ALTERNATIVE COMPONENT PACKAGES, EXCEPTIONAL METHODS, 
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VERIFICATION PROTOCOLS, AND ELECTRONIC DOCUMENT REPOSITORIES 
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( d) Alternative Component Packages. In addition to the application requirements of subdivision (b) above, an 
application for approval of an alternative component package must include documentation that demonstrates that 
the package: 

I. Will meet the applicable energy budgets;.., and 

2. Is likely to apply to a significant percentage ofnewly constructed buildings or to a significant segment of 
the building construction and design community. 

( e) Exceptional Methods. The Commission may approve an exceptional method that analyzes a design, materia~ 
or device that cannot be adequately modeled using the public domain computer programs. Applications for 
approval of exceptional methods shall include all information needed to verify the method's accuracy. 

(f) Commission Action. The Commission may take the following actions on an application submitted pursuant to 
this section: 

1. Approve the application unconditionally;., 

2. Restrict approval to specified occupancies, designs, materials, or devices;.,. or 

3. Reject the application. 

(g) ResubmittaL An applicant may resubmit a rejected application or may request modification of a restricted 
approval. Such application shall include the information required pursuant to this section, and, if applicable, 
shall indicate how the proposed compliance software, alternative component package, exceptional method, data 
registry or related data input software has been changed to enhance its accuracy or capabilities, if applieable. 

I. Modification. Whenever an approved compliance software, alternative component package, exceptional 
method, data registry or related data input software is changed in any way, it must be resubmitted under this 
section for approval. 

2. The Commission may modify or withdraw approval of compliance software, an alternative component 
package, an exceptional method, or a data registry or related data input software based on its approval of 
other programs, methods, registries or data input software that are more suitable. 

(h) In addition to the procedures and protocols identified in the Alternative Calculation Method Approval Manuals 
and the Reference Appendices, the Commission may authorize alternative procedures or protocols that 
demonstrate compliance with Part 6. 

(i) Data Registries And Related Data Input SoftWare, And Electronic Document Repositories. 

1. Data Registries and Related Data Input Software. 

Data registries and related data input software shall conform to the requirements specified in Reference 
Joint Appendix JA 7. 

A. The Commission may approve residential data registries that provide for registration, when required by 
Part 6 of all residential compliance documentation and the nonresidential Certificates of Verification. 

B. The Commission may approve nonresidential data registries that provide for registration, when required 
by Part 6 of all nonresidential compliance documentation. However, nonresidential data registries may 
not provide for registration of nonresidential Certificates of Verification. 

C. The Commission may approve software used for data input to various data registries for registering, 
when required by Part 6 residential or nonresidential compliance documentation. 

2. Electronic Document Repositories. 

A. The Commission may approve electronic document repositories that retain for the Commission 
electronic compliance documentation generated by residential and nonresidential data registries when 
registration is required by Part 6. 

(j) Alternative Residential Field Verification Protocols. 

Alternative residential field verification protocols shall comply with the application requirements of Section 10-
109Cb) and any applicable requirements of Reference Residential Appendices RAl. 

10-109-COMPLIANCESOFTWARE,ALTERNATIVECOMPONENTPACKAGES,EXCEPTIONALMETHODS, 
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NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 
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10-110- PROCEDURES FOR CONSIDERATION OF APPLICATIONS 
UNDER SECTIONS 10-104, 10-106, 10-108, AND 10-109 
(a) Withln75 days ofreceipt of an application, the Executive Director shall determine if the application is complete 

with all the supporting information required pursuant to Sections 10-104, 10-106, 10-108, or 10-109 (the 
complete application package). If the application is complete, the Executive Director shall make the complete 
application package available to interested parties. Comments from interested parties must be submitted withln 
60 days after being made available. 

(b) Withln 75 days of the date the application is determined to be complete, the Executive Director may request any 
additional information needed to evaluate the application. Consideration of the application will be delayed until 
the applicant submits the requested additional information. 

(c) Withln 75 days ofreceipt of the date the application is determined to be complete, the Executive Director may 
convene a workshop to gather additional information from the applicant and other interested parties. Interested 
parties will have 15 days after the workshop to submit additional information regarding the application. 

(d) Within 90 days of the date the application is determined to be complete, or within 30 days after receipt of 
complete additional information requested under Section 10-11 O(b ), or within 60 days after the receipt of 
additional information submitted by interested parties under Section 10-1 lO(c), whichever is later, the Executive 
Director shall submit to the Commission a written recommendation on the application. 

( e) The complete application package, any additional information considered by the Executive Director, and the , 
Executive Director's recommendation shall be placed on the consent calendar and considered at the next 
business meeting after submission of the recommendation. The matter may be removed from the consent 
calendar at the request of any person. 

(f) The Executive Director may charge a fee to recover the costs of processing and reviewing applications, with the 
exception of Section 10-106 applications. 

(g) All applicants have the burden of proof to establish that their applications should be granted. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-110-PROCEDURES FOR CONSIDERATION OF APPLICATIONS UNDER SECTIONS 10-104, 10-106, 10-
108, AND 10-109 
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10-111- CERTIFICATION AND LABELING OF FENESTRATION 
PRODUCT U-FACTORS, SOLAR HEAT GAIN COEFFICIENTS, VISIBLE 
TRANSMITTANCE AND AIR LEAKAGE 
1bis section establishes rules for implementing labeling and certification requirements relating to U-factors, solar heat 
gain coefficients (SHGCs), visible transmittance (VT) and air leakage for fenestration products under Section 110.6(a) 
of Part 6. 1bis section also provides for designation of the National Fenestration Rating Council (NFRC) as the 
supervisory entity responsible for administering the state's certification program for fenestration products, provided 
NFRC meets specified criteria. · 

(a) Labeling Requirements. 

1. Temporary labels. 

A. Every manufactured fenestration product shall have attached to it a clearly visible temporary label that 
lists the U-factor, the solar heat gain coefficient (SHGC) and Visible Transmittance (VT) and that 
certifies compliance with the air leakage requirements of Section 110.6(a)l. For the Component 
Modeling Approach (CMA) and site-built fenestration products shall have a label certificate that lists the 
U-factor, the Solar Heat Gain Coefficient (SHGC), and the Visible Transmittance (VT). 

B. U-factor, SHGC~--aE:El-VT and Air Leakage shall be determined by either: 

i. Fenestration products rated and certified using NFRC 100, NFRC 200, NFRC 202 NFRC 203 or 
NFRC 400 Rating Procedures. The manufacturer shall stipulate that the ratings were determined in 
accordance with applicable NFRC procedures. For manufactured fenestration products, a temporary 
label certificate approved by the supervisory entity (NFRC) meets the requirements of this section. 
For component modeling and site-built fenestration products, a label certificate approved by the 
supervisory entity (NFRC) meets the requirements of this section. 

ii. For manufactured or site-built fenestration products not rated by NFRC, a temporary label with the 
words "CEC Default U-factor," followed by the appropriate default U-factor specified in Section 
l 10.6(a)2 and with the words "CEC Default SHGC," followed by the appropriate default SHGC 
specified in Section l 10.6(a)3 and with the words "CEC Default VT," followed by the appropriate 
VT as specified in Section l 10.6(a)4, meets the requirements of this Subsection B. 

C. Temporary labels shall also certify that the manufactured fenestration product complies with the air 
leakage requirements of Section l 10.6(a)l of the Standards. 

2. Permanent labels. NFRG-Rated products shall have a permanent label consistent with their rating and 
certification that is either a stand-alone label, an extension or tab of an existing permanent certification label 
being used by the manufacturer/responsible party, or series of marks or etchings on the product. The 
permanent label, coupled with observable product characteristics, tan-shall be HSetl-usable to trace the 
product to certification information on file with the supervisory entity or to a directory of certified products, 
published by the supervisory entity. For CMA and site-built fenestration products, a label certificate 
approved by the supervisory entity meets the requirements of this section. 

EXCEPTION to Section 10-lll(a): Field-fabricated fenestration products. 

(b) Certification Requirements. 

1. Certification to default ratings. The manufacturer shall certify on the Default Label that the product's U
factor, SHGC and VT meets the default criteria in Sections l 10.6(a)2, 110.6(a)3 and l 10.6(a)4; and. 

A. A temporary label, affixed to the product, that meets the requirements of Section 10-111 (a) lB meets this 
requirement. 

B. If the product claims the default U-factor for a thermal-break product, the manufacturer shall also certify 
on the label that the product meets the thermal-break product criteria, specified on the default table, on 
which the default value is based. Placing the terms "Meets Thermal-Break Default Criteria" on the 
default temporary label or default label certificate meets this requirement. 

10-111 - CERTIFICATION AND LABELING OF FENESTRATION PRODUCT U-FACTORS, SOLAR HEAT GAIN 
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2. Certification to NFRC rating procedure. If a product's U-factor, SHGC or VT is based on the NFRC 
Rating Procedure, the U-factor, SHGC or VT shall be certified by the manufacturer according to the 
procedures of an independent certifying organization approved by the Commission. 

A. A temporary label, affixed to the product or label certificate for CMA and site-built fenestration, meeting 
the requirements of Section 10-111 (a) certified by the independent certifying organization complies with 
this requirement. 

B. An "independent certifying organization approved by the Commission" means any organization 
authorized by the supervisory entity to certify U-factor ratings, Solar Heat Gain Coefficient and Visible 
Transmittance ratings in accordance with the NFRC Rating Procedure. If the Commission designates the 
NFRC as the supervisory entity, any independent certification and inspection agency (IA) licensed by 
NFRC shall be deemed to be an "independent certifying organization approved by the Commission." 

C. The "supervisory entity" means the National Fenestration R1tting CollB:cil (NFRC), except as provided in 
Section 10-lll(c)l. 

EXCEPTION to Section 10-lll(b): Field-fabricated fenestration products. 

( c) Designation of Supervisory Entity. The 'National Fenestration Rating COllB:cilNFRC shall be the supervisory 
entity to administer the certification program relating to U-factors, SHGC, and VT ratings for fenestration 
products, provided the Commission determines that the NFRC meets the criteria in Section 10-111 ( d). 

1. The Commission may consider designating a supervisory entity other than NFRC only if the Commission 
determines that the NFRC cannot meet the criteria in Section 10-11 l(d). Such other supervisory entity shall 
meet the criteria in Section 10-111 ( d) prior to being designated. 

2. The Commission shall periodically review, at least annually, the structure and operations of the supervisory 
entity to ensure continuing compliance with the criteria in Section 10-111 ( d). 

(d) Criteria for Supervisory Entity. 

1. Membership in the entity shall be open on a nondiscriminatory basis to any person or organization that has an 
interest in uniform thermal performance ratings for fenestration products, including, but not limited to, 
members of the fenestration industry, glazing infill industry, building industry, design professionals, 
specifiers, utilities, government agencies, and public interest organizations. The membership shall be 
composed ofa broad cross section of those interested in uniform thermal performance ratings for fenestration 
products. 

2. The governing body of the entity shall reflect a reasonable cross-section of the interests represented by the 
membership. 

3. The entity shall maintain. a program of oversight of product manufacturers, laboratories, and independent 
certifying organizations that ensures uniform application of the NFRC Rating Procedures, labeling and 
certification, and such other rating procedures for other factors affecting energy performance as the NFRC 
and the Commission may adopt. 

4. The entity shall require manufacturers and independent certifying organizations within its program to use 
laboratories accredited by the supervisory entity to perform simulations and tests under the NFRC Rating 
Procedure or by an NFRC Approved Calculation Entity (ACE) under the Component Modeling Approach 
(CMA)- Product Certification Program(PCP). 

5. The entity shall maintain appropriate guidelines for testing and simulation laboratories, manufacturers, and 
certifying agencies, including requirements for adequate: 

A. Possession and calibration of equipment; 

B. Education, competence, and training of personnel; 

C. Quality control; . 

D. Record keeping and reporting; 

E. Periodic review (including, but not limited to, blind testing by laboratories; inspections of products; and 
inspections oflaboratories, manufacturing facilities, and certifying agencies); 

F. Challenges to certified ratings; and 
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G. Guidelines to maintain the integrity of the program, including, but not limited to, provisions to avoid 
conflicts of interest within the rating and certification process. 

6. The entity shall be a nonprofit organization and shall maintain reasonable, nondiscriminatory fee schedules 
for the services it provides and shall make its fee schedules, the financial information on which fees are 
based, and financial statements available to its members for inspection. 

7. The entity shall provide hearing processes that give laboratories, manufacturers, and certifying agencies a fair 
review of decisfons that adversely affect them. 

8. The entity shall maintain a certification policy committee whose procedures are designed to avoid conflicts of 
interest in deciding appeals, resolving disputes, and setting policy for the certifying organizations within its 
program. 

9. The entity shall publish at least annually a directory of products certified and decertified within its program. 

10. The entity itself shall be free from conflict-of-interest ties or to undue influence from any particular 
fenestration manufacturing interest(s), testing or simulation lab(s), or independent certifying organization(s). 

11. The entity shall provide or authorize the use of labels and label certificates for Component Modeling 
Approach and site-built fenestration products that can be used to meet the requirements of Sections 110.6(a)2, 
l10.6(a)3 and 110.6(a)4, and this section. 

12. The entity's certification program shall allow for multiple participants in each aspect of the program to 
provide for competition between manufacturers, testing labs, simulation labs, and independent certifying 
organizations. 

(e) Certification for Other Factors. Nothing in this section shall preclude any entity, whether associated with a U
factor, SHGC -elliH>r VT certification program or not, from providing certification services relating to factor~ 
other than U-factors, SHGCs and VTs for fenestration products. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 
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10-112 - CRITERIA FOR DEFAULT TABLES 
(a) The Commission shall maintain tables of default U-factors and SHGCs for use as an alternative to U-factors and 

SHGCs derived based on the NFRC Rating Procedure. The default values shall meet the following criteria: 

l. The values shall be derived from simulations of products using the same computer simulation program(s) 
used in the NFRC Rating Procedure. 

2. The default values shall be set so that they do not provide to any significant number of products a lower U
factor or SHGC than those products would obtain if they were rated using the full NFRC Rating Procedure. 

(b) The Commission shall periodically review and revise the default tables as necessary to ensure that the criteria 
are met. 

NOTE: Authority: Section 25402.1, Public Resources Code. 

10-112- CRITERIA FOR DEFAULT TABLES 
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10-113 - CERTIFICATION AND LABELING OF ROOFING PRODUCT 
REFLECTANCE AND EMITTANCE 
This section establishes rules for implementing labeling and certification requirements relating to reflectance and 
emittance for roofing products for showing compliance with Sections 140.l, 140.2, 140.3(a)l, 141.0(b)2B, 
150.i(c)l l, 150.2(b)1H, and 150.2(b)2 of Title 24, California Code of Regulations, Part 6. Th.is section also provides 
for designation of the Cool Roof Rating Council (CRRC) as the supervisory entity responsible for administering the 
state's certification program for roofing products, provided CRRC meets specified criteria. 

(a) Labeling Requirements. 

Every roofing product installed in construction to take compliance credit or meet the prescriptive requirements 
for reflectance and emittance under Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)l l, 150.2(b)1H or 
150.2(b)2 shall have a clearly visible packaging label that lists the emittance and the initial and 3-year aged solar 
reflectance, or a CRRC approved accelerated aged solar reflectance, tested in accordance with CRRC-1. 

Packaging for liquid-applied roof coatings shall state the product meets the requirements specified in Section 
110.8(i)4. 

(b) Certification Requirements. 

Every roofing product installed in construction to take compliance credit or meet the prescriptive requirements 
for reflectance and emittance under Sections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H or 
15 0 .2(b )2 shall be certified by CRRC or another supervisory entity approved by the Commission pursuant to 
Section 10-113( c ). 

( c) Designation of Supervisory Entity. The Cool RoofR~ting CouneilCRRC shall be the supervisory entity to 
administer the certification program relating to reflectance and emittance ratings for roofing products, provided 
the Commission determines that the CRRC meets the criteria in Section 10-113( d). 

1. The Commission may consider designating a supervisory entity other than CRRC if the Commission 
determines that the CRRC is not meeting the criteria in Section 10-113(d). Such other supervisory entity 
shall meet the criteria in Section 10-l 13(d) prior to being designated. 

2. The Commission shall periodically review, at least annually, the structure and operations of the supervisory 
entity to ensure continuing compliance with the criteria in Section 10-113( d). The supervisory entity shall 
provide an annual report to the Commission explaining all of the measures it has taken to comply with the 
criteria in Section 10-113( d). 

(d) Criteria for Supervisory Entity. 

1. Membership in the entity shall be open on a nondiscriminatory basis to any person or organization that has 
an interest in uniform performance ratings for roofing products, including, but not limited to, members of 
the roofing industry, building industry, design professionals, specifiers, utilities, government agencies, and 
public interest organizations. The membership shall be composed ofa broad cross section of those 
interested in uniform thermal performance ratings for roofing products. 

2. The governing body of the entity shall reflect a reasonable cross-section of the interests represented by the 
membership. 

3. The entity shall maintain a program of oversight of product manufacturers, laboratories, and independent 
certifying organizations that ensures uniform application of the CRRC testing and rating procedures, 
labeling and certification, and such other rating procedures for other factors that improves the accuracy of 
properties of roofing products affecting energy performance as the CRRC and the Commission may adopt. 

4. The entity shall require manufacturers and independent certifying organizations within its program to use 
only laboratories accredited by the supervisory entity to perform tests under the CRRC rating procedure. 

5. The entity shall maintain appropriate guidelines for testing laboratories and manufacturers, including 
requirements for adequate: 

A. Possession and calibration of equipment; aru:l 
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B. Education, competence, and training ofpersonnel; oo.4 

C. Quality control; -and 

D. Record keeping and reporting; -and 

E. Periodic review (including but not limited to, blind testing by laboratories; inspections of products; 
inspections oflaboratories, and manufacturing facilities); -and 

F. Challenges to certified ratings; and 

G. Guidelines to maintain the integrity of the program, including, but not limited to, provisions to avoid 
conflicts of interest within the rating and certification process. 

6. The entity shall be a nonprofit organization and shall maintain reasonable, nondiscriminatory fee schedules 
for the services it provides, and shall make its fee schedules, the financial information on which fees are 
based, and financial statements available to its members for inspection. 

7. The entity shall provide hearing processes that give laboratories, manufacturers and certifying agencies a 
fair review of decisions that adversely affect them. 

8. The entity shall maintain a certification policy committee, whose procedures are designed to avoid conflicts 
of interest in deciding appeals, resolving disputes and setting policy for the certifying organizations in its 
program. 

9. The entity shall publish at least annually a directory of products certified and decertified within its program. 

10. The entity itself shall be free from conflict-of-interest ties or to undue influence from any particular roofing 
product manufacturing interest(s), testing or independent certifying organization(s). 

11. The entity shall provide or authorize the use of labels that can be used to meet the requirements for showing 
compliance with the requirements of Sections 140.1, 140.2, 140.3(a)l, 14LO(b)2B, 150.l(c)l l, 150.2(b)1H 
and 150.2(b)2, and this section. 

12. The entity's certification program shall allow for multiple participants in each aspect of the program to 
provide for competition between manufacturers and between testing labs. 

NOTE: Authority: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code. 

10-113 - CERTIFICATION AND LABELING OF ROOFING PRODUCT REFLECTANCE AND EMITTANCE 
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10-114-DETERMINATION OF OUTDOOR LIGHTING ZONES AND 
ADMINISTRATIVE RULES FOR USE 
This section establishes rules for implementing outdoor lighting zones to show compliance with Section 140.7 of 
Title 24, California Code of Regulations, Part 6. 

(a) Lighting Zones. Exterior lighting allowances in California vary by Lighting Zones (LZ). 

(b) Lighting Zone Characteristics. TABLE 10-114-A specifies the relative ambient illumination level and the 
statewide default location for each lighting zone. 

(c) Amending the Lighting Zone Designation. A local jurisdiction may officially adopt changes to the lighting 
zone designation of an area by following a public process that allows for formal public notification, review, and 
comment about the proposed change. The local jurisdiction may determine areas where Lighting Zone 4 is 
applicable and may increase or decrease the lighting zones for areas that are in State Default Lighting Zones 1, 2 
and 3, as specified in TABLE 10-114-A. 

(d) Commission Notification, Amended Outdoor Lighting Zone Designation. Local jurisdictions who adopt 
changes to the State Default Lighting Zones shall notify the Commission by providing the following materials to 
the Executive Director: 

1. A detailed specification of the boundaries of the adopted Lighting Zones, consisting of the county name, the 
city name if any, the zip code(s) of the re designated areas, and a description of the physical boundaries 

. within each zip code~.,. 

2. A description of the public process that was conducted in adopting the Lighting Zone changes; and.,. 

3. An explanation ofhow the adopted Lighting Zone changes are consistent with the specifications of 
.:section 10-114. 

( e) The Commission shall have the authority to not allow Lighting Zone changes which the Commission finds to be 
inconsistent with the specifications of Section 10-114. 

10-114 - DETERMINATION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES FOR USE 
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TABLE 10-114-A LIGHTING ZONE CHARACTERISTICS AND RULES FOR AMENDMENTS BY LOCAL 
JURISDICTIONS 

Zone Ambient State wide Default Location Moving Up to Higher Zones Moving Down to 
Illumination Lower Zones 

LZO 
.!lndeveloned areas of 

Undeveloned areas of government 
desigQated narks recreation areas, 

ggvernment designated narks, Very Low and wildlife nreserves can be Not annlicable recreation areas and wildlife 
desigmged as LZl or LZ2 if1hey 

nreserves. 
are contained within such a zone. 

LZl Develoned nortion of 
{>government designated parks, A-Develoned nortion of a 

recreation areas, and wildlife government designated parlc, 

Bark:Low 
preserves. Those that are wholly recreation area, or wildlife preserve, 

Not applicable. 
contained within a higher lighting er 13ortioas thereof, can be 

zone may be considered by the designated as LZ2 or LZ3 if they 
local government as part of that are contained within such a zone. 

lighting zone. 

LZ2 Special districts and 
Special districts within a default government designated 

LZ2 zone may be designated as LZ3 parks within a default 

Rural areas, as defined by the 
or LZ4 by a local jurisdiction. LZ2 zone maybe 

bewModerate Examples include special designated as LZl by 
2010 U.S. Census. commercial districts or areas with the local jurisdiction for 

special security considerations lower illumination 
located within a rural area standards, without any 

size limits. 

LZ3 
Special districts within a default 

Special districts and 

LZ3 may be designated as a LZ4 by 
government designated 

local jurisdiction for high intensity 
· parks within a default 

Metfu!m.Moderately Urban areas, as defined by the LZ3 zone may be 
High 2010 U.S. Census. 

nighttime use, such as entertainment 
designated as LZl or or commercial districts or areas with 

special security considerations 
LZ2 by the local 

requiring very high light levels. 
jurisdiction, without any 

size limits. 

LZ4 High None. Not applicable. Not applicable. 

10-114 -DETERMINATION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES FOR USE 
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SUBCHAPTER 1 
ALL OCCUPANCIES-GENERAL PROVISIONS· 

SECTION 100.0 - SCOPE 
(a) Buildings Covered. The provisions of Part 6 apply to all buildings: 

1. That are of Occupancy Group A, B, E, F, H, M, R, S, or U; and 

2. For which an application for a building permit or renewal of an existing permit is filed (or is required by 
law to be filed) on or after the effective date of the provisions, or which are constructed by a governmental 
agency; and 

3. That are: 

A. Unconditioned; or 

B. Indirectly or directly conditioned; by mechanical heating or mechanical cooling, or process spaces; or 

C. Low-rise residential buildings that are heated with a non-mechanical heating system. 

EXCEPTION 1 to Section 100.0(a): Qualified historic buildings, as regulated by the California Historic 
Building Code (Title 24, Part 8). Lighting in qualified historic buildings shall comply with the applicable 
requirements in Section 140.6(a)3Q. 

EXCEPTION 2 to Section 100.0(a): Building departments, at their discretion, may exempt temporary 
buildings, temporary outdoor lighting or temporary lighting in an unconditioned building, or structures erected 
in response to a natural disaster. Temporary buildings or structures shall be completely removed upon the 
expiration of the time limit stated in the permit. 

(b) Parts of Buildings Regulated. The provisions of Part 6 apply to the building envelope, space-conditioning 
systems, water-heating systems, pool and spas, solar ready buildings, indoor lighting systems of buildings, 
outdoor lighting systems, electrical power distribution systems. and signs located either indoors or outdoors, in 
buildings that are~ 

1. Covered by Section 100.0(at,.1~ and 

2. Set forth in TABLE 100.0-A. 

( c) Habitable Stories. 

1. All conditioned space in a story shall comply with Part 6 whether or not the story is a habitable space. 

2. All unconditioned space in a story shall comply with the lighting requirements of Part 6 whether or not the 
story is a habitable space. 

( d) Outdoor Lighting and Indoor and Outdoor Signs. The provisions of Part 6 apply to outdoor lighting systems 
and to signs located either indoors or outdoors as set forth in TABLE 100.0-A. 

(e) Sections Applicable to Particular Buildings. TABLE 100.0-A and this subsection list the provisions of Part 6 
that are applicable to different types of buildings covered by Section 100.0(a). 

1. All buildings. Sections 100.0 through 110.10 apply to all buildings. 

EXCEPTION to Section 100.0(e)l: Spaces or requirements not listed in TABLE 100.0-A. 

2. Newly constructed buildings. 

A. All newly constructed buildings. Sections 110.0 through 110.10 apply to all newly constructed 
buildings within the scope of Section 100.0(a). In addition, newly constructed buildings shall meet the 
requirements of Subsections B, C, D or E, as applicable. 

SECTION 100.0-SCOPE 
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B. Nonresidential, high-rise residential, and hotel/motel buildings that are mechanically heated or 
mechanically cooled. 

i. Sections applicable. Sections 120.0 through 140.8 apply to newly constructed nonresidential 
buildings, high-rise residential buildings, and hotels/motels that are mechanically heated or 
'mechanically cooled. 

ii. Compliance approaches. In order to comply with Part 6 newly constructed nonresidential 
buildings, high-rise residential buildings, and hotels/motels that are mechanically heated or 
mechanically cooled must meet the requirements of: 

a. Mandatory measures: The applicable provisions of Sections 120.0 through 130.5; and 

b. Either: 

(i) Performance approach: Section 140.1; or 

(ii) Prescriptive approach: Sections 140.2 through 140.8. 

C. Unconditioned nonresidential buildings and process space. Sections 110.9, 110.10, 120.6, 130.0 
through 130.5, 140.3(c), 140.6, 140.7, and 140.8 apply to all newly constructed unconditioned 
buildings and 140.1, and 140.3(c), 140.1, aad 141.0 for process spaces within the scope of Section 
100.0(a). 

D. Low-rise residential buildings. 

i. Sections applicable. Sections 150.0 through 150.1 apply to newly constructed low-rise residential 
buildings. 

ii. Compliance approaches. In order to comply with Part 6 newly constructed low-rise residential 
buildings must meet the requirements of: 

a. Mandatory measures: The applicable provisions of Sections 110.0 through 110.10, and 150.0; 
and 

b. Either: 

(i) Performance approach: Section 150.l(a) and (b); or 

(ii) Prescriptive approach: Section 150.l(a) and (c). 

EXCEPTION 1 to Section 100.0(e)2Diib: Seasonally occupied agricultural housing limited 
by state or federal agency contract to occupancy not more than 180 days in any calendar year. 

EXCEPTION 2 to Section 100.0(e)2Diib: Low-rise residential buildings that are heated with 
a wood heater or another nonmechanical heating system and that use no energy obtained from 
depletable sources for lighting or water heating. 

E. Covered Processes. 

i. Sections applicable. Sections 110.2, 120.6 and 140.9 apply to covered processes. 

ii. Compliance approaches. In order to comply with Part 6 covered processes must meet the 
requirements of: 

a. The applicable mandatory measures in Section 120.6; and 

b. Either: 

(i) The Performance approach requirements of Section 140.1; or 

(ii) The Prescriptive approach requirements of Section 140.9. 

Note: If covered processes do not have prescriptive requirements, then only the applicable 
mandatory measures in Section 120.6 must be met. 

3. New construction in existing buildings (additions, alterations and repairs). 

A. Nonresidential, high-rise residential, and h'?tel/motel buildings. Section 141.0 applies to new 
construction in existing nonresidential, high-rise residential, and hotel/motel buildings that 'Nill be 

SECTION 100.0-SCOPE 
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nonresidential, high rise residential, aBd hotel/motel occupaneies. New construction in existing 
buildings includes additions, alterations and repairs. Section 141. 0 specifies requirements that uniquely 
apply to additions, alterations or repairs to existing buildings, and specify which requirements in other 
sections also apply. For alterations that change the occupancy classification of the building, the 
requirements specified in Section 141.0 apply to the occupancy after the alterations. 

B. Low-rise residential buildings. Section 150.2 applies to new construction in existing low-rise 
residential buildings that will be lo'.v rise residentia-1 ocoopaBcies. New construction in existing 
buildings include§ additions, alterations and repairs. Section 150.2 specifies requirements that uniquely 
apply to additions, alterations or repairs to existing buildings, and specify which requirements in other 
sections also apply. For alterations that change the occupancy classification of the building, the 
requirements specified in Section 150.2 apply to the occupancy after the alterations. 

4. Installation of insulation in existing buildings. Section 110.8( d) applies to buildings in which insulation is 
being installed in existing attics, or on existing water heaters, or existing space conditioning ducts. 

5. Outdoor Lighting. Sections 110.9, 130.0, 130.2, 130.4, 140.7, and 150.0 apply to newly constructed 
outdoor lighting systems, and Section 141.0 applies to outdoor lighting that is either added or altered. 

6. Signs. Sections 130.0, 130.3 and 140.8 apply to newly constructed signs located either indoors or outdoors 
and Section 141.0 applies to sign alterations located either indoors or outdoors. 

(f) Mixed Occupancy. When a building is designed and constructed for more than one type of occupancy 
(residential and nonresidential), the space for each occupancy shall meet the provisions of Part 6 applicable to 
that occupancy. 

EXCEPTION 1toSection100.0(f): If one occupancy constitutes at least 80 percent of the conditioned floor 
area of the building, the entire building envelope, HV AC, and water heating may be designed to comply with the 
provisions of Part 6 applicable to that occupancy, provided that the applicable lighting requirements in Sections 
140.6 through 140.8 or 150.0(k) are met for each occupancy and space and mandatory measures in Sections 
110.0 through 130.5, and 150.0 are met for each occupancy and space. 

EXCEPTION 2 to Section 100.0(t): If one occupancy constitutes at least 90 percent of the combined 
conditioned plus unconditioned floor area of the building, the entire building indoor lighting may be designed to 
comply with only the lighting provisions of Part 6 applicable to that occupancy. 

(g) Administrative Requirements. Administrative requirements relating to permit requirements, enforcement by 
the Commission, locally adopted energy standards, interpretations, claims of exemption, approved calculation 
methods, rights of appeal, and certification and labeling requirements of fenestration products and roofing 
products are specified in California Code of Regulations, Title 24, Part 1, Sections 10-101to10-114 . 

. (h) Certification Requirements for Manufactured Equipment, Products, and Devices. Part 6 limits the 
installation of the follovling manufactured equipment, products, and devices to those that have been certified 
according to thatas specified by £sections 110.0 and 110.1.~ 

1. For items listed below that are regiHated by Title 20, limited to those that have been certified to the Energy 
Commission by their manl:l:faetl:li'er, flUFSU8Ilt to the pmvisions of Title 20 California Code ofRegalations, 
Section 1606, to meet or exeeed Hlifilmum specifications or efficiencies adopted by the Commission; or 

2. For items listed belo\Y that are reqmred to be certified to the Energy Commission and are not regalated by Title 
20, limited to those certified by the maBHfactl:Jrer in a declaration; sreooted Wider penalty ofperjl:lly ooder the 
laws of the State of California, that all the information provided flUFSU8Ilt to the certification is trae, complete, 
accurate and in compliaftce vlith all applical:Jle provisions of Part 6; and ifapplical:Jle that the equipment, 
product, or de:vice was tested ooder the applical:Jle test method specified in Part 6; or 

3. For items listed below that are reqaired to be listed in directories or certified by someone other than the Energy 
Commission; limited to those that comply with the applical:Jle provisions ofltem 4, below. 

}x. Central air conditioning heat pumps aBd other central air conditioners (Sections 110.1 aBd 110.2). 

B. Comeination eqaipment: space heating aBd cooling, or space heating and water heatiBg (Section 
l 10.2(a)3). 

C. Fenestration prodaets (Section 110.6). 

SECTION 100.0-SCOPE 
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D. Fl1:10rescent lamp ballasts (Section 110.1). 

B. Gas spaee heaters (Sections 110.1 and 119.2). 

F. lastllating materials and roofing prodB:cts (Seetion 110.8). 

G. Lighting control deYices and lighting control systems (Seetion 110.9). 

H. Oil fired storage water heaters (Seetion 110.3). 

I. Other heating and cooling eqllipmeE:t (Sections 110.l and 110.2). 

J. Pklmbing fittings (Section 110.1). 

K. Pool heaters (Section 110.4). 

L. Refrigerators, refrigerator freezers, and freezers (Seetion 110.1). 

M. Room air conditioners (Section 110.1). 

N. Slab floor perimeter inslliation (Section 150.0 (1)). 

0. Water heaters (Seetion l ICU). 

P. Track lighting integral ctliTent limiter (Section 110.9). 

Q. High efficaey LED light sources (Seetion 110.9). 

R. Eallasts for residential recessed lumffiakes (Section 110.9). 

4. The certification statas of any sH6h maBufactured dSYice shall be cOBfumed only by reference to: 

,AL. l'L directory published or approYed by the Commission; or 

Page45 

B. ,AL copy of the application for certification from the manufacturer and the letter of acceptance from the 
Commission staff, or 

C. 'Nritten confirmation ftom the publisher ofa Commission approved directory that a device has been 
certified; or 

D. ,AL Commission approyed label on the device. 

5. NOTE: Part 6 does notreqci:ire a builder, desigaer, owner, operator, or enforoing agency to test any certi:f:'ied 
device to detennine its compliance with minimam. specifications or efficiencies adopted by the Commission. 

SECTION 100.0-SCOPE 
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TABLE 100,0-A APPLICATION OF STANDARDS 
Occupancies Application Mandatory Prescriptive Performance Additions/Alterations 

General Provisions for All Buildingii 100.0, 100.1, 100.2, 110.~ 

General .J:-4{M} 120. 0 140.0.140.2 

Envelope 110.6, 110.7, 
140.3 

(conditioned) 110.8,120.7 

Envelope 
(unconditioned N.A 140.3(c) 
process spaces) 

110.2, 110.5, 
140.0, 140.l HVAC ~120.1, 120.2, 

140.4 (conditioned) 120.3, 120.4, 
120.5, 120.8 

Water Heating 110.3, 120.3, 140.5 141.0 
Nomesidential, 

120.8, 120.9 

High-Rise Indoor Lighting 
110.9, 120.8, 

Residential, And (conditioned, 
130.0, 130.1, 130.4 

140.3(c), 140.6 
Hotels/Motels process spaces) 

Indoor Lighting 
110.9, 120.8, 

(unconditioned and 
130.0, 130.1, 130.4 

140.3(c), 140.6 
parking garages) 

Outdoor Lighting 
110.9, 130.0, 

140.7 
130.2, 130.4 

~Electrical .l.l.!UL 13 0. 5 N.A 
N.A 

Power Distribution 

Pool and Spa 110.4, 110.5, 
N.A. N:--A: 141.0 

Systems 150.0(p) 

Solar Ready 110.10 N.A N:A141.0(a) 
Buildings 

Envelope, 
Covered Processes1 Ventilation, 

110.2,120.~ 140.9 
140.1 120.6, 140.9 

Process Loads 

Signs Indoor and Outdoor 130.0, 130.3 140.8 N.A 141.0 141.0(h)2H 

General 150.0 

110.6, 110.7, 

Envelope 
110.8, rn:J.9(a e, g; 

(conditioned) 
Bl50Ca), 150.0(b), 
150.0(c) 150.0(d) 
150.0(e), 150.0(g) 

110.2, 110.5, 

HVAC 
1§9.9(h, i, H1; 

~ ej~ (conditioned) 
150.0(i), 150.0(j), 150.l(a, c) b).150.l(a). 150.2(a), 150.2(b) 

150.0(m) 150.0(o) liQ_J@ 
Low-Rise 

Residential Water Heating 110.3, 150.0(j, n) 

Indoor Lighting 
(conditioned, 110.9, 130.0, 

unconditioned and 150.0(k) 
parking garages) 

Outdoor Lighting 110.9, 
130.0,150.0(k) 

Pool and Spa 110.4, 150.0(p) N.A. N.A 150.2(a), 150.2(b)N:A 
Systems 

Solar Ready 
110.10 N.A. N.A N.A Buildings 

1 
Nonresidential, high-rise and hotel/motel buildings that contain covered processes may conform to .the applicable requirements of both 

occupancy types listed in this table. 

SECTION 100.0-SCOPE 
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SECTION 100.1 - DEFINITIONS AND RULES OF CONSTRUCTION 
(a) Rules of Construction. 

1. Where the context requires, the singular includes the plural and the plural includes the singular. 

2. The use of "and" in a conjunctive provision means that all elements in the provision must be complied with, 
or must exist to make the provision applicable. Where compliance with one or more elements suffices, or 
where existence of one or more elements makes the provision applicable, "or" (rather than ,;and/or'') is used. 

3. "Shall" is mandatory and "may" is permissive. 

(b) Definitions. Terms, phrases, words and their derivatives in Part 6 shall be defined as specified in Section 100.1. 
Terms, phrases, words and their derivatives not found in Section 100.1 shall be defined as specified in the 
"Definitions" chapters of Title 24, Part~ 1through52, Chapter 2 of the California Code of Regulations. Where 
terms, phrases, words and their derivatives are not defined in any of the references above, they shall be defined 
as specified in Webster's Third New International Dictionary of the English Language, Unabridged (1961 
edition, through the 2002 addenda), unless the context requires otherwise. 

ACCA is the Air Conditioning Contractors of America. 

ACCA MANUAL J is the Air Conditioning Contractors of America document titled "Manual J - Residential Load 
Calculation" (ANSI/ACCA 2 Manual J -2006). 

ACCEPTANCE REQUIREMENTS FOR CODE COMPLIANCE is a description oftest procedures in the 
Reference Nonresidential Appendices that includes equipment and systems to be tested, :functions to be tested, 
conditions under which the test shall be performed, the scope of the tests, results to be obtained, and measurable 
criteria for acceptable performance. 

ACCESSIBLE is having access thereto, but which first may require removal or opening of access panels, doors, or 
similar obstructions. 

ADDITION is any change to a building that increases conditioned floor area and conditioned volume. See also 
"newly conditioned space." Addition is also any change that increases the floor area and volume of an unconditioned 
building of an occupancy group or type regulated by Part 6. Addition is also any change that increases the 
illuminated area of an outdoor lighting application regulated by Part 6. 

AGRICULTURAL BUILDING is a structure designed and constructed to house farm implements, hay, grain, 
poultry, livestock or other horticultural products. It is not a structure that is a place of human habitation, a place of 
employment where agricultural products are processed, treated or packaged, or a place used by the public. 

AIR BARRIER is a combination of interconnected materials and assemblies joined and sealed together to provide a 
continuous barrier to air leakage through the building envelope that separates conditioned from unconditioned space, 
or that separates adjoining conditioned spaces of different occupancies or uses. 

AIR CONDITIONER is an appliance that supplies cooled and dehumidified air to a space for the purpose of 
cooling objects within the space. 

AIR-COOLED AIR CONDITIONER is an air conditioner using an air-cooled condenser. 

AIR-HANDLING UNIT or AIR HANDLER is a blower or fan that distributes supply air to a room, space, or area. 

AIR FILTER EQUIPMENT or AIR FILTER DEVICE is air-cleaning equipment used for removing particulate 
matter from the air. 

AIR FILTER MEDIA is the part of the air filter equipment., which is the actual particulate removing agent. 

AIR-TO-AIR HEAT EXCHANGER is a device which will reduce the heat losses or gains that occur when a 
building is mechanically ventilated, by transferring heat between the conditioned air being exhausted and outside air 
being supplied. 

AIR-SOURCE HEAT PUMP is an appliance that consists of one or more factory-made assemblies, that includes 
an indoor conditioning coil, a compressor, and a refrigerant-to-air heat exchanger, and that provides heating and 
cooling :functions. 

SECTION 100.1 - DEFINITIONS AND RULES OF CONSTRUCTION 
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ALTERATION is any change to a building's water-heating system, space-conditioning system, lighting system, 
electrical power distribution system, or envelope that is not an addition. Alteration is also any change that is 
regulated by Part 6 to an outdoor lighting system that is not an addition. Alteration is also any change that is 
regulated by Part 6 to signs located either indoors or outdoors. Alteration is also any change that is regulated by Part 
6 to a covered process that is not an addition. 

ALTERED COMPONENT is a component that has undergone an alteration and is subject to all applicable 
Standards requirements. 

ALTERNATIVE CALCULATION METHODS (ACM) are compliance softwares, or alternative component 
packages, or exceptional methods approved by the Commission under Section 10-109. ACMs are also referred to as 
Compliance Software. 

ALTERNATIVE CALCULATION METHODS (ACM) APPROVAL MANUAL are the documents establishing 
the requirements for Energy Commission approval of Compliance Software used to demonstrate compliance with the 
Building Energy Efficiency Standards for Residential and Nonresidential Buildings currently adopted by the Energy 
Commission. 

ANNUAL FUEL UTILIZATION EFFICIENCY (AFUE) is a measure of the percentage ofheat from the 
combustion of gas or oil which is transferred to the space being heated during a year, as determined using the 
applicable test method in the Appliance Efficiency Regulations or Section 110.2. 

ANNUNCIATED is a type of visual signaling device that indicates the on, off, or other status of a load. 

ANSI is the American National Standards Institute. 

ANSI C82.6-2005 is the American National Standards Institute document titled "Ballasts for High-Intensity 
Discharge Lamps - Methods of Measurement." (ANSI C82.6-2005) 

ANSI/IES RP-16-10 is the document coauthored by the American National Standards Institute and the Illuminating 
Engineering Society of North America, Recommended Practice titled ''Nomenclature and Definitions for 
Illuminating Engineering" <ANSI/IES RP-16-2010) 

ANSI Z21.10.3 is the American National Standards Institute document titled "Gas Water Heaters - Volume III, 
Storage Water Heaters With Input Ratings Above 75,000 Btu Per Hour," 2011 (ANSI Z21.10.3-201l/CSA4.3-
2011). 

ANSI Z21.13 is the American National Standards Institute document titled "Gas-Fired Low Pressure Steam and Hot 
Water Boilers," 2010 (ANSI Z21.13-2010/CSA 4.9-2010). 

ANSI Z21.40.4A is the American National Standards Institute document titled "Addenda 1 to ANSI Z21.40.4-
1996/CGA 2.94-M96, Performance Testing and Rating of Gas-Fired, Air Conditioning and Heat Pump Appliances," 
1998 (ANSI Z21.40.4-1998/CGA 2.94A-M98). 

ANSI Z2i.47 is the American National Standards Institute document titled "Gas-Fired Central Furnaces," 2006 
(ANSI Z21.47-2006/CSA 2.3-2006). 

ANSI Z83.8 is the American National Standards Institute document titled "American National Standard/CSA 
Standard For Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-Fired Duct Furnaces," 2009 
(ANSI Z83.8 -2009/CSA 2.6-2009). 

APPLIANCE EFFICIENCY REGULATIONS are the regulations in Title 20, Sections 1601 et seq. of the 
California Code of Regulations. 

APPROVED CALCULATlON METHOD (See "alternative calculation methods") 

AHRI is the Air-Conditioning, Heating, and Refrigeration Institute. 

AHRI 210/240 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Unitary Air-Conditioning and Air-Source Heat Pump Equipment," 2008 (ANSI/AHRl Standard 210/240-2008 with 
Addenda 1 and 2). 

ANSI/AHRI/CSA 310/380 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Standard 
for Packaged Terminal Air-Conditioners and Heat Pumps (CSA-C744-04)," 2004 (ANSI/AHRI/CSA Standard 
310/380-2004). 

SECTION JOO.I - DEFINITIONS AND RULES OF CONSTRUCTION 
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AHRI 320 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Water-Source Heat 
Pumps," 1998 (ARRI Standard 320-1998). 

AHRI 325 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Ground Water-Source Heat 
Pumps," 1998 (ARI Standard 325-1998). 

ANSI/ AHRI 340/360 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance 
Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment," 2007 (ANSI/ ARRI 
Standard 340/360-2007 with Addenda 1 and 2). 

ANSI/AHR! 365 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Commercial and 
Industrial Unitary Air-Conditioning Condensing Units,'' 2009 (ANSI/ARRI Standard 365 (I-P)-2009). 

ANSI/ AHRI 390 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating 
of Single Package Vertical Air-Conditioners and Heat Pumps," 2003 (ANSI/ ARRI Standard 390 (I-P)-2003). 

ANSI/ AHRI 400 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Liquid to Liquid 
Heat Exchangers," 2001 (ANSI/ARRI Standard 400 (I-P)-2001) with addenda 1 and 2. 

ANSI/ AHRI 460 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating 
of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers," 2005 (ANSI/ARRI Standard 460-2005). 

AHRI 550/590 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Water Chilling Packages Using the Vapor Compression Cycle," 2011 (ARRI Standard 550/590-(I-P)-2011). 

ANSI/AHRI 560 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Absorption Water 
Chilling and Water Heating Packages," 2000 (ANSI/ARRI Standard 560-2000). 

AHRI 680 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Residential Air Filter Equipment," 2009 (ANSI/ ARRI Standard 680-2009). 

AHRI 1230 is the Air-Conditioning, Heating, and Refrigeration Institute document titled "Performance Rating of 
Variable Refrigerant Flow (VRF) Multi-Split Air-Conditioning and Heat Pump Equipment," 2010 (ARRI Standard 
1230-2010)withAddendum 1. 

ASHRAE is the American Society of Heating, Refrigerating, and Air-conditioning Engineers. 

ASHRAE CLIMATIC DATA FOR REGION Xis the American Society of Heating, Refrigerating and Air
Conditioning Engineers document titled "ASHRAE Climatic Data for Region X, Arizona, California, Hawaii and 
Nevada," Publication SPCDX, 1982 and "Supplement," 1994. · 

ASHRAE HANDBOOK, APPLICATIONS VOLUME is the American Society of Heating, Refrigerating and Air
Conditioning Engineers document titled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning 
Applications" (2011). 

ASHRAE HANDBOOK, EQUIPMENT VOLUME is the American Society of Heating, Refrigerating and Air
Conditioning Engineers document titled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning Systems 
and Equipment" (2008). 

ASHRAE HANDBOOK, FUNDAMENTALS VOLUME is the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers document titled "ASHRAE Handbook: Fundamentals" (2009). 

ASHRAE STANDARD 52.2 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
document titled "Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle 
Size," ~2012 (ANSI/ASHRAE Standard 52.2-20122QQ7 meltt€ling ANSI}ASHRAE A€l€len€lttm l'l t© 
i\NSMA:8HRAE 8Wi€lar€l §2.2 2QQ7). 

ASHRAE STANDARD 55 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers 
document titled" Thermal Environmental Conditions for Human Occupancy," 2010 (ASHRAE Standard 55-2010). 

ASHRAE STANDARD 62.2 is the American Society ofHeating, Refrigerating and Air-Conditioning Engineers 
document titled "Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings," 2010 
(ANSI/ASHRAE Standard 62.2-2010 including ANSI/ASHRAE Addenda b, a, e, g, h, i and l to ANSI/ASHRAE 
62.2-2010 published in the 2011 supplement, and ANSI/ASHRAE Addendumj to ANSI/ASHRAE Standard 62.2-
2010 published in March, 2012, and ANSI/ASHRAE Addendum n to ANSI/ASHRAE Standard 62.2-2010 published 
in February, 2012). 
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ASHRAE STANDARD 193 is the American Society ofHeating, Refrigerating and Air-Conditioning Engineers 
document titled "Method of Test for Determining the Airtightness of HV AC Equipment," 2010 (ANSI/ ASHRAE 
Standard 193-2010). 

ASME is the .American Society of Mechanical Engineers. 

ASME Al 7.1/CSA B44 is the .American Society of Mechanical Engineers document titled "Handbook on Safety 
Code for Elevators and Escalators" 2013 (ASME Standard Al 7. l/CSAB44-2013). 

ASME A112.18.l/CSA B125.l is the .American Society of Mechanical Engineers document titled "Plumbing 
Fixture Fittings" 2011 (ASME Standard Al 12.18.1-2011/CSA B125.l-11)= 

ASTM is the American Society for Testing and Materials International. 

ASTM C55 is the American Society for Testing and Materials document titled "Standard Specification for Concrete 
Brick." 2014 <ASTM C55-14). 

ASTM Cl 77 is the American Society for Testing and Materials document titled "Standard Test Method for Steady
State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate 
Annaratus." 2013 <ASTM Cl 77-13). 

ASTM C272 is the American Society for Testing and Materials document titled "Standard Test Method for Water 
Absorotion of Core Materials for Structural Sandwich Constructions." 2012 (ASTM C272-12). 

ASTM C335 is the American Society for Testing and Materials document titled "Standard Test Method for Steady
State Heat Transfer Properties of Horizontal Pipe Insulation." 2010 (ASTM C3 3 5-10 ). 

ASTM C518 is the American Society for Testing and Materials document titled "Standard Test Method for Steady
State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus." 2010 (ASTM C518-10). 

ASTM C731 is the American Society for Testing and Materials document titled "Standard Test Method for 
Extrudability. After Package Aging of Latex Sealants." 20 I 0 <ASTM C731-1 Q). 

ASTM C732 is the American Society for Testing and Materials document titled "Standard Test Method for Aging 
Effects of Artificial Weathering on Latex Sealants." ~2012 CASTM C732-06 (2012). 

ASTM C836 is the American Society of Testing and Materials document titled. "Standard Specification for High 
Solids Content. ·cold Liquid-Applied Elastomeric Wateroroofing Membrane for Use with Separate Wearing Course." 
2012 (ASTM C836/C836M-12l. 

ASTM Cl 167 is the American Society for Testing and Materials document titled "Standard Specification for Clay 
Roof Tiles." 201 I CASTM Cl 167-1 n. 
ASTM C1371 is the American Societv for Testing and Materials document titled "Standard Test Method for 
Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers.'' 2010 CASTM 
C1371- 04aC2010). 

ASTM Cl492 is the American Society for Testing and Materials document entitled "Standard Specification for 
Concrete Roof Tile." 2009 CASTM Cl492-03(2009)). 

ASTM Cl549 is the American Society for Testing and Materials document entitled. "Standard Test Method for 
Determination of Solar Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer."2014 (ASTM 
Cl549- 09 (2014). 

ASTM Cl583 is the American Society of Testing and Materials document titled. "Standard Test Method for Tensile 
Strength of Concrete Surfaces and the Bond Strength or Tensile Strength of Concrete Repair and Overlay Materials 
by Direct Tension (pull-off Method)." 2013 CASTM Cl583/c1583M-13). 

ASTM D448 is the American Society for Testing and Materials document titled. "Standard Classification for Sizes 
of Aggregate for Road and Bridge Construction."2012 (ASTM D448-12). 

ASTM D522 is the American Society of Testing and Materials document titled. "Standard Test Methods for 
Mandrel Bend Test ofAttached Organic Coatings." 2013 (ASTM D522/D522M-13). 

ASTM D822 is the American Society of Testing and Materials document titled, "Standard Practice for Filtered 
Open-Flame Carbon-Arc Exposures of Paint and Related Coatings.'' 2013 fASTM D822/D822M-13). 
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ASTM D1003 is the American Society for Testing and Materials document titled "Standard Test Method for Haze 
and Lumino~s Transmittance of Transparent Plastics." 2013 (ANSI/ASTM 01003-13). 

ASTM D1653 is the American Society of Testing and Materials document titled. "Standard Test Methods for Water 
Vapor Transmission of Organic Coating Films." 2013 (ASTM D1653-13). 

ASTM D1863 is the American Society for Testing and Materials document titled. "Standard Specification for 
Mineral Aggregate Used on Built-Up Roofs. "2011 (ASTM D1863/D l 863M-05 (2011)). 

ASTM D2370 is the American Society of Testing and Materials document titled. "Standard Test Method for Tensile 
Properties of Organic Coatings." 2010 ASTM D2370-98 (2010). 

ASTM D2824 is the American Society of Testing and Materials document titled "Standard Specification for 
Aluminum-Pigmented Asphalt Roof Coatings. Nonfibered. Asbestos Fibered. and Fibered without Asbestos." 2013 
fASTM D2824/D2824M-13). 

ASTM D3468 is the American Society of Testing and Materials document titled. "Standard Specification for Liguid
Applied Neoprene and Chlorosulfonated Polyethylene Used in Roofing and Waterproofing" 2013 CASTM 
D3468/D3468M-99 (2013)). 

ASTM D3805 is the American Society of Testing and Materials document titled "Standard Guide for Aoplication of 
Aluminum-Pigmented Asphalt Roof Coatings." 1997 CASTM D3805/D3805M-97 (2009)). 

ASTM D4798 is the American Society for Testing and Materials document titled "Standard Test Method for 
Accelerated Weathering Test Conditions and Procedures for Bituminous Materials CXenon-Arc Method)." 2011 
CASTM D4798/D4798M-1 l). 

ASTM D5870 is the American Society of Testing and Materials document titled. "Standard Practice for Calculating 
Propertv Retention Index of Plastic~.'' 2011 fASTM D5870-l 1). 

ASTM D6083 is the American Society of Testing and Materials document titled. "Standard Specification for Liquid 
Applied Acrylic Coating Used in Roofing." 2005 fASTM D6083-05en. 

ASTM D6694 is the American Society of Testing and Materials document titled. "Standard Specification for Liquid
Applied Silicone Coating Used in Spray Polvurethane Foam Roofmg." 2013 (ASTM D6694/D6694M-08 (2013). 

ASTM D6848 is the American Society of Testing and Materials document titled "Standard Specification for 
Aluminum..,Piwented Emulsified Asphalt Used as a Protective Coating for Roofing." 2002 CASTM D6848-02). 

ASTM E96 is the American Society for Testing and Materials document titled "Standard Test Methods for Water 
Vapor Transmission of Materials." 2014 fASTM E96/E96M-14). 

ASTM E283 is the American Society for Testing and Materials document titled "Standard Test Method for 
Determining the Rate of Air Leakage Through Exterior Windows. Curtain Walls. and Doors Under Specified 
Pressure Differences Across the Specimen." 2012 CASTM E283-04(2012)). 

ASTM E408 is the American Society for Testing and Materials document titled. "Standard Test Methods for Total 
Normal Emittance of Surfaces Using Inspection-Meter Techniques." 2013 CASTM E408-13). 

ASTM E779 is the American Society for Testing and Materials document titled. "Standard Test Method for 
Determining Air Leakage Rate by Fan Pressurization." 2010 CASTM E779-10). 

ASTM E972 is the American Society for Testing and Materials document titled, "Standard Test Method for Solar 
Photometric Transmittance of Sheet Materials Using Sunlight." 1996 fASTM E972-96(2013 )). 

ASTM E1677 is the American Society for Testing and Materials document titled. "Standard Specification for an Air 
Retarder (AR) Material or System for Low-Rise Framed Building Walls." 2011 (ASTM E1677-1 n. 
ASTM E1918 is the American Society for Testing and Materials document entitled. "Standard Test Method for 
Measuring Solar reflectance of Horizontal and Low-Sloped Surfaces in the Field, "2015 (ASTM E 1918-06(2015) ). 

ASTM E1980 is the American Society for Testing and Materials document titled. "Standard Practice for Calculating 
Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surface." 2011 (ASTM El 980-11) 

ASTM E2178 is the American Society for Testing and Materials document titled. "Standard Test Method for Air 
Permeance ofBuilding Materials." 2013 <ASTM E21778-13). 
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ASTM E2357 is the American Society for Testing and Materials document titled, "Standard Test Method for 
determining air leakage of air barrier assemblies" 2011 (ASTM E2357-l 12. 

l .. STM CS§ is th© 2'\m©ri@oo S@©i©ty :f@r T@stmg ood Mat©rials d€l!lttm©11t titl@d "Stoodard Sr@@m@ati@B :f@r C@Bllr©t© 
:Bri©le," 2QQ1 gfilj_(ASTM C§§ .!iQl). 

ASTM Cl77 is th© Am@ri@oo S@@i@ty :f@r T@sting and Mat@rials d€l@ttm€lftt titl@d "Stfm:dard T@st l\1@th@d :f@r Steady 
Stat© lfaat Flun Me8>Sttr©m€lftts Md Th@rmal TransmJssi©B Pr€lJ1€lrftes lly MeaBB @fthll Gtt!H'd@d II@t Plat@ 
:1<J!Jlar&t!is," 1997 (ASTM C177 97). 

ASTM C:272 is the 2'\meri©an S@@illty f@r Testing and Mat©rials d@©ttmeftt titl@d "Smdard Test M@tih:@d f@r \¥at©r 
All8€lFJlti€lft ©fC@r© ~1aterials f@r Stm@mral 8!1119.Wi©h C€lBBtmeti€lft8," 2QQ1 (ASTM 8272 QlJ]j. 

ASTM CJJ§ is th© Ameri©oo S@©i©ty f@r T@stifl:g ood Mat©rials d©@lfifteftt titl@d "Stoodard T@st ~foth@d f@r Steady 
Stat© Il©at Trml:8rer Pr@rerties @flforiz@fttal Pire msttlati©D," 199§ ~(:ASTM 833§ M!%). 

ASTM C618 is th© Am©ri©oo 8€l©i©t;y f€lr T©stifl:g ooa Mat©rials el€1ettmeftt titled "Stooaara T©st Meth€1e f@r St©ady 
State Th@rmal Tfml:smissi@n Pr@p@rties @y M@oos @fthe Heat Fl@w Meter l<J!Jlarams," 2QQ2 (ASTM C§ 18 Q2;MB. 

ASTM C7Jl is th© Am@rieoo S@@i©ty f€lr Testing ood Mat©riala d@ettmettt titled "Stoodard Test M@th@d :f@r 
E1ttmdallility, After Paekag© 'i\giDg @H.at©n S©alaRts," 2QQQ ~(i'\:STM C731 QQ;MB. · 

ASTM C7J:l is the Ameri@fm: S@eiety f€1r Testiftg !md Materials d@ettm©ftt titl@el "Stoodard Test M@th@d f@r l..giflg 
Eifeets @fArtitieial Weatih:@ring €JD baten Sealoota," 2QQ1 (ASTI.18732 Ql;l£). 

ASTM C8Jfi is th© A-m@rieoo S@eiety @f Teatmg ood }11at@riala d©!lttm©ftt titled-; "Standard Sr@eitieati€lft f@r High 
S©lids C€1ftt€lttt, C€1ld bi€J:ttid Arrlied Elast©meri@ WaterJ1rn€lfiftg M@m1'lrooe f@r Use with Serarate W@ariftg C@ttrse," 
2QQ§ EASTM C83e Q§;l£j. 

ASTM Cll'7 is tih:e 2'\merieoo S@@iety f€lr Testiflg !Nl:d ~1at@rials d©ettmeftt titl@d "Standard Speemeati©ft far Clay 
R@@fTilea," 2Qll (ASTI.1" Clle7 11). 

ASTM CIJ71 is the Am@riean S€1@iety fur Testiflg !Nl:d Materials a©ettmettt titl©d "Stoodard T@st M@tih.€1d f€lr 
9@hirmmati@11 @fEmittoo©© @H1at@rials l'fo!H' R€1€lm Temr@ratttre Usmg P€1rta1'll@ Emissfilmet!lrs," illlli!1998 (ASTI.1 
813711298). 

A5TM CH92; th© Am@rfooo S©eiety f€lr T@stittg ood Mat©rials d@ettmeftt titl@d "Stoodard Sr@emeati@11 f€lr 
C€1ft©r©t€l R€1€1fTile" 2QQ9 (ASTM Cl 492 Q3(2QQ9)). 

ASTM Cl68J is th© 2'\m@rillatt S€1@i©ty €1fT©stittg ood Materials ei€1€lttm©ttt titl@d-; "Stooaard T@st M@th€1d f@r T@BBil© 
Streftgtih: @fC€lft@r©t© Sttrfu:e@s aild th@ °Q@nd Str@ftgtft @r TilBBile StreDgth €1fC€111erete Repair and Overlay Materials 
@y 9ir@©t T@DSi€1n" (Full @ffMioth@d)," 2QQ4 fillliL(ASTI.1" Cl§83 Q4li). 

ASTM Cl649 is th© Am@ri@oo S@@i@ty f@r T@stmg aftd Mat©riala d©ettm©E:t titl@d-; "Stoodard T@st M@tih:@d f@r 
9©t@rmiftati€111 @fS@l!:lf' Rdl©@taft©© N@ar Amhieftt Temperamre Usittg a P@rtahl© S@lar R@fl©iot€1m©t©r,"2QQ4@:2.li 
(ASTM ClH9 lQ4). 

ASTM l.H 48 is th© 2'\m©ri@oo S@@i©t)' f€lr T@atmg and Mat©rials d@ettm©ftt titl@d-; "Stoodard Cla,ssifi:@ati€111 f€lr Sti!:©a 
€lfAggr@gat© f€lr R@ad arid :Bridg© C€1ftstru©ti€ltt, "2QQ8 ~(ASTM 94 4 8 Q8;l£). 

ASTM DS:l:l is th© 2'\mllri©oo S@ioi©ty @f T@stiflg and Mat©rials d€l©ttmeftt titled-; "Standard T€lst Meth@ds far 
Moodrd :Hood T@st @f:Atta@heel Orgatti@ C@atings," 2QQI EASTI.1" 9§22 93a (2QQ1)]. 

l..STM D8:2:2 ia th@ 2'\meri@&ll S@eiety @fTestifl:g and Materials ei€1ettmeftt titled, "Stoodard Praeti@@ f€lr Filter@d 
Ore11 Flam@ Carh€lft A-rn Enp€1sttr©s @fPamt attd R~lat©d C@atifl:gs," 2QQ1Qfil.l_(ASTM9822 Qlli). 

ASTM J)lQQJ is th:@ )Jll@riean S€1@iety f@r T@sting and Mat@rials d@@lfifteftt titl@d "Stoodard T@st M@th€1d f@r Il!tii!© 
aftd bttmil'l€11iB Tr:msmittall@e €1fTransJ18¥€lftt Plastiea," 2QQQ Qfil.l_(ANSI/ASTI.1 IJIQQ3 H_QQ). 

ASTM Dlfi§J is th© 2'\m©rillM 8€lei©ty €1fTestittg ood Mat©rials d€1ettm©ftt titl@d, "StaE:dard T@st M@tih.€lds far V/at©r 
V&Jl€1F TrilftBmissi€1ft @fOrgaDi© C€1atittg Films," 2QH_Q3 (ASTM 916§3 QJli). 

ASTM D186J is th:@ Am@ri@oo 8€1eiety fur T@stiftg and Mat©rials d€1ettmeftt titled, "Sttmdard Sr@ioiE:@ati€lft f€lr 
Mmeral Aggrngate Us@d €ID :Bttilt Up R:@@fs,"2QQ3 ~(ASTI.1" 91863 Q§J @Ql I)). 
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ASTM DlJ70 is the Ameriemi S@eiety ©f Testiftg ima Mat©rials a©elml:ent titl©a, "Stanawa Test M@th©a Tur T©Mil© 
Pr©f!elties ©fOfgimie C©atiftgs," 2QQ2 £fil!L(l .. sn.'1 D237G 98 (2QQ2~]. 

ASTM Dl824 is the Am@rieal!: S€l€li©ty ©fT©stillg ana Materials a©elml©nHitl@tl "SWiawa Sf1€lei!ieati©n Tur 
t'Jttmioom Pigm@mea Asf!halt R©©f C©atiftgs, l'f©ft!ill©rea, Ashest©s Fih©r©c!-; mi.a Fih@r©a vlith©ttt As@©st©s," 2QQ2 . 
(ASU.f D282q Q?il). 

ASTM D3 4 68 is the A:m©riiloo. S €l gfoty €lf T@stillg oo€l: Mat©rials c4€l €llml©Il:t titl© a, "SWiawa Sf! €l @itillati©ft fur Lhp1ic4 
}<flf!li@a N@€lfJf€lft@ om.a Chl@f€lSWWil:at@c4 P@ly@thyl@ft€l Us@a in R@@-00.g ana V/at@ffJF©@futg," 1999 ~€1'..STM 
D3468 ;li99). 

ASTM D389~ is the Am@ri@an S©@i@ty efT©sting mi.a I'.fat©rials a©elml©ftt titfoa "Stanawa Gillie!© fuF l<flpli@ati©n ©f 
Alllftl:illlml Pigm@ftt@a Asphalt R@@fC@atmgs," 1997 (ASTM D38Q§' 97 Er@af!f!F©Y€la 2QQ3~). 

z\STM D 4798 is th© Am@riean S©©iety f©F Testiftg Ma Mat©Fials a©©llftl:©ftt titl©a "SWiaani Test tfoth©a f©F 
Ae@©l©Fat©rl Weatlu:Fiftg T©st C@nrliti©BS ana Pr0eec4llfe8 Wf BitW§lilill€ltI8 Materials (Xen©ft 2'\r© M@thisc!)," 2QQ I ~ 
(ASiloi D4798 Qlil). 

ASTM D~879 is the Ameriean S0@i!ity sf Testing ana Mat©Fials aisettm@llt titlea, "Stooaara Praetiee f©F Cal@alatiftg 
Pr€lf!ert;;;· Ret@ftti©ft lfl:ae~r @f Pl!Mlties," 2QQ3 ~[ASTM D§'87Q 9§' lL(2QQ3~H. 

ASTM Dti98J is the t'rmerieaft S0@iety isfT©sting ana Materials c40@ttmeftt titlea, "Stooawa Speemgati€lll f©F Li€lllic4 
l<flf!liea A@Fyli@ C@atiftg Usea in Ris@tiftg," ;;iQQ§' (ASTM D~Q83 Q§'@l). 

ASTM Dtiti94 is th@ Jrmeri©an Sis@i©tJ' sf Testing oorl Materials c40ettm@ftt titlea, "Stooawrl Sf!eemeati0n fur Li€lllic4 
Appliea Silie€lft€l Cisatrng Us©e ill Sf!ray P0lym.i©tftafte F0am Rirnfiftg," 2QQ111 (ASTM D6691 ;liQ1). 

ASTM Dti848 is the A:meri€latt S0@fat)' sf Testing ana Materials a©ettm©ftt titlea "Stanaara Speem@ati0ll fur 
Alttmi'lfil'.m Pigmefttea Emwsitiea Asf!halt Userl as a Pr©te@tPl© C©atrng fur R©©fiftg," 2QQ2 (ASilof D68 4 8 Q2). 

ASTM E96 is th@ Ameri@oo S©@iet)· ftlr T@sting aBe Materials a€l€lNm€lftt titlea "Stooma Test M@th0c4s Tur Wat©r 
Vap€lr Troosmissi©ll ©fMaterials," 2QQ (ASTM £% QQ!i). 

ASTM El83 is th© Am©ri@oo S©@iet)· Tur T€lstiftg ooe Materials a€l€ltm!:€lftt title€!: "Stooawa T@st I'1'leth€lc4 fur 
Determillillg th@ Riltlil ©fAir Leakage m©ugh Enteri©r Willd€l7t8, Cfil'taift 'N@l.ls, 8ftc4 D@0rs UI!:c4€lr SfJ@em@d 
Pfgssl!fe Dift'®reft©©s Ailr©ss th© Spe@im@n," 1991 ~(ASTM E283 fil9l~l999)). 

ASTM E 498 is th@ Ameri@oo S©@i©ty fur Tlilstmg afta Mat@rials €1©€llml€lllt titl@c!-; "Staftdar€l Test Meth© as f€lr T0tal: 
N©rmal Emittoogg @Hlmfae©s Using mspeeti©n Metgr T@ghfti€lll©s,'' 1971 ifil1;(ASTM E4Q81171(2G;UQ2)). 

ASTM E779 is tlrn Am@ri@aft Seefoltv ftlr T@stiftg 1m€l Materials €1©€loot€lftt titfoa. "Stru1€lard T@st M@drnd ftlr 
Det€lrmifl,iftg Air Leakage Rate @v Foo Pressmii!ati©ft" 2!HQ EASTJM E779 HH. 

ASTM E972 is th@ A:m@ri@al!: S0@iety fur Testing ood Materials d©ooment titl@d, "SWieara T€lst M@th©d f©r S©lw 
Ph€lt€l:m€ltri€l Troosmittange ©fSheet Mat@rials Usittg SUftlight,"19% (ASTM £972 %(2997~. 

ASTM Elti77 is the Ameri@an Sseiett fur T€lstillg ooa Mat@rials ee@!lmeRt titled "St8lldanl Smeem@ati©ll fur aft Air 
Ret!lFaer (AR) Mat@rial ©r System fur Lew Rise &am1ic4 Bttil€l:illg Walls.'' ?QI I €ASTM El~77 I H. 

ASTM El918 is the Am@ri@an S©@i@t)' fur T@stiftg and Materials d©@tr:meftt titled, "SWidare T©st M@th©a fur 
Measltliftg S©lw r@tle@tooge €lfil€lm©Il:tal ooa L©w Sl€lf1€ld Surfaggs ill the Fi©lc4,"2Q_MQ~ (ASTM £972 Q~). 

ASTM El989 is the Am@rillfill S©eiety fur Testmg ooe Materials d©©OOi©ftt titl1ifu "Stooeara &a1iti@e f©r Cal@&Jatiftg 
S©lar R-ti¥);€l€lWl€l© ll:leex €lfll€lm©lltal ana L©w Sl€lfl€ld 0Jla€!tt€l Sm:-faee." 2Ql 1 fASDJ El98Q 11) 

ASTM E'.2178 00 is the lrm©ri@8ll S©@i@t)· fur T€lsting and Mat©rials d©@llm©ftt titfoa, "Staftawa Test Meth0d f©r Air 
P©rm@aft€l€l ©f~llilc4ingMat©rials~." 2Ql3 fASU.f E21778 13). 

ASTM E2357-95 is the American Society for Testing and Materials document titled, "Standard Test Method for 
determining air leakage of air barrier assemblies" 2011 (ASTM E2357-1 n. 
ATTIC is an enclosed space directly below the roof deck and above the ceiling beams. 

AUTOMATIC is capable of operating without human intervention. 

AUTOMATED TELLER MACIDNE (ATM) is any electronic information processing device which accepts or 
dispenses currency in connection with a credit, deposit, or convenience account without involvement by a clerk. 
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BACK-UP COMPRESSORS are those compressors not used to meet peak compressed air loads. Back-up 
compressors are physically connected to the compressed air piping system and can be automatically controlled to 
turn on if one of the online compressors fails. Back-up compressors do not normally operate. 

BELOW-GRADE WALL is the portion of a wall, enclosing conditioned space that is below the grade line. 

BUBBLE POINT is the liquid saturation temperature of a refrigerant at a specified pressure. 

BUILDING is any structure or space covered by Section 100.0 of the Building Energy Efficiency Standards. 

BUILDING COMMISSIONING is a systematic quality assurance process that spans the entire design and 
construction process, including verifying and documenting that building systems and components are planned, 
designed, installed, tested, operated and maintained to meet the owner's project requirements. 

BUILDING ENVELOPE is the ensemble of exterior and demising partitions of a building that enclose conditioned 
space. 

CALL CENTER is a phone center that handles large number of phone calls including but not limited to help desk, 
customer and sales support, technical support, emergency response, telephone answering service, and inbound and 
outbound telemarketing. 

CENTRAL FAN-INTEGRATED VENTILATION SYSTEM is a central forced air heating and/or cooling system 
which is intended to operate on a regular basis to bring in outdoor ventilation air and/or distribute air around the 
home for comfort and ventilation even when heating and cooling are not needed. 

CERTIFIED TO THE ENERGY COMMISSION means, when used in association with appliances, certified 
under Section 1606 of Title 20 of the California Code of Regulations; and otherwise means certified by the 
manufacturer in a declaration, executed under penalty of perjury under the laws of the State of California, that all the 

. information provided pursuant to the certification is true, complete, accurate and in compliance with all applicable 
provisions of Part 6; and if applicable that the equipment, product, or device was tested under the applicable test 
method specified in Part 6. 

CERTIFYING ORGANIZATION is an independent organization recognized by the Commission to certify 
manufactured devices for performance values in accordance with procedures adopted by the Commission. 

CIE 13.3 is the International Commission on Illumination (Commission Internationale de l'Edairage) document 
titled "Method ofMeasuring and Specifying Colour Rendering Properties of Light Sources." 1995 (CIE 13.3-1995). 

CIE 15 is the International Commission on Illumination (Commission Internationale de l'Eclairage) document titled 
"Technical Report: Colorimetry." 2004 CCIE 15:2004). 

CLIMATE ZONES are the 16 geographic areas of California for which the Commission has established typical 
weather data, prescriptive packages and energy budgets. Climate zones are defined by ZIP code and listed in 
Reference Joint Appendix JA2 FIGURE 100.1-A is an approximate map of the 16 Climate Zones. 

CLOSED-CIRCUIT COOLING TOWER is a cooling tower that utilizes indirect contact between a heated fluid, 
typically water or glycol, and the cooling atmosphere to transfer the source heat load through sensible heat, latent 
heat, and mass transfer indirectly to the air, essentially combining a heat exchanger and cooling tower into an 
integrated and relatively compact device. 

CODES, CALIFORNIA IDSTORICAL BUILDING CODE is the California Historical Building Code, 
California Code of Regulations, Title 24, Part 8 and Part 2 (Chapter 34). 

CODES, CBC is the 2010 California Building Code. 

CODES, CEC is the 2010 California Electric Code. 

CODES, CMC is the 2010 California Mechanical Code. 

CODES, CPC is the 2010 California Plumbing Code. 

COEFFICIENT OF PERFORMANCE (COP), COOLING, is the ratio of the rate ofnet heat removal to the rate 
of total energy input, calculated under designated operating conditions and expressed in consistent units, as 
determined using the applicable test method in the Appliance Efficiency Regulations or Section 110.2. 
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COEFFICIENT OF PERFORMANCE (COP), HEATING, is the ratio of the rate of net heat output to the rate of 
total energy input, calculated under designated operating conditions and expressed in consistent units, as determined 
using the applicable test method in the Appliance Efficiency Regulations or Section 110.2. 

COEFFICIENT OF PERFORMANCE (COP), HEAT PUMP is the ratio of the rate ofuseful heat output 
delivered by the complete heat pump unit (exclusive of supplementary heating) to the corresponding rate of energy 
input, in consistent units .and as determined using the applicable test method in Appliance Efficiency Regulations or 
Section 110.2. 

COMBUSTION AIR POSITIVE SHUT-OFF is a means ofrestricting air flow through a boiler combustion 
chamber during standby periods, used to reduce standby heat loss. A flue damper and a vent damper are two 
examples of combustion air positive shut-off devices. 

COMBUSTION EFFICIENCY is a measure of the percentage of heat from the combustion of gas or oil that is 
transferred to the medium being heated or lost as jacket loss. 

COMMERCIAL BOILER is a type of boiler with a capacity (rated maximum input) of 300,000 Btus per hour 
(Btu/h) or more and serving a space heating or water heating load in a commercial building. 

COMl\'IISSION is the California State Energy Resources Conservation and Development Commission. 

COMPLEX MECHANICAL SYSTEMS: are systems that include 1) fan systems each serving multiple 
thermostatically controlled zones; or 2) built-up air handler systems (non-unitary or non-packaged HV AC 
equipment); or 3) hydronic or steam heating systems; or 4) hydronic cooling systems. Complex systems are NOT 
the following: (a) unitary or packaged equipment listed in Tables 110.2-A, 110.2-B, 110.2-C, and 110.2-E that each 
serve one zone, or (b) two-pipe, heating only systems serving one or more zones. 

COMPLIANCE SOFTWARE is software that has been approved pursuant to Section 10-109 of Part 1 of Title 24 
of the California Code of Regulations, to demonstrate compliance with the performance approach of Part 6. 

COMPRESSED AIR SYSTEM is a system of at least one compressor providing compressed air at 40 psig or 
higher. 

COMPUTER ROOM is a room within a building whose primary function is to house electronic equipment and that 
has a design equipment power density exceeding 20 watts/ft2 (215 watts/m2

) of conditioned floor area. 

CONDENSER SPECIFIC EFFICIENCY is the full load condenser Total Heat of Rejection (THR) capacity at 
standardized conditions divided by the fan input electric power (including but not limited to spray pump electric 
input power for evaporative condensers) at 100 percent rated fan speed. 

CONDITIONED FLOOR AREA (CF A) is the floor area (in square feet) of enclosed conditioned space on all 
floors of a building, as measured at the floor level of the exterior surfaces of exterior walls enclosing the conditioned 
space. 

CONDITIONED SPACE is space in a building that is either directly conditioned or indirectly conditioned. 

CONDITIONED SPACE, DIRECTLY is an enclosed space that is provided with wood heating, is provided with 
mechanical heating that has a capacity exceeding 10 Btu/hr-ft2, or is provided with mechanical cooling that has a 
capacity exceeding 5 Btu/hr-ft2

, unless the space-conditioning system is designed for process space or process load. 
(See "process load" and "process space.") 

CONDITIONED SPACE, INDIRECTLY is enclosed space, including, but not limited to, unconditioned volume 
in atria, that (1) is not directly conditioned space; and (2) either (a) has a thermal transmittance area product (UA) to 
directly conditioned space exceeding that to the outdoors or to unconditioned space and does not have fixed vents or 
openings to the outdoors or to unconditioned space, or (b) is a space through which air from directly conditioned 
spaces is transferred at a rate exceeding three air changes per hour. 

CONDITIONED VOLUME is the total volume (in cubic feet) of the conditioned space within a building. 

CONTINUOUS INSULATION (c.i.) is insulation that is continuous across all assemblies that separate conditioned 
from unconditioned space. It is installed on the exterior or interior or is integral to any opaque surface of the building 
envelope and has no thermal bridges other than fasteners and necessary service openings. 

CONTROLLED ATMOSPHERE is an airtight space maintained at reduced oxygen levels for the purpose of 
reducing respiration of perishable product in long term storage. 
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COOLER is a space to be capable of operation at a temperature greater than or equal to 28°F but less than 55°F. 

COOL ROOF is a roofing material with high thermal emittance and high solar reflectance, or low thermal emittance 
and exceptionally high solar reflectance as specified in Part 6 that reduces heat gain through the roof. 

COOLING EQUIPMENT is equipment used to provide mechanical cooling for a room or rooms in a building. 

CRAWL SP ACE is a space immediately under the first floor of a building adjacent to grade. 

CRRC-1 is the Cool RoofRating Council document titled "Product Rating Program Manual."~ 

CTI is the Cooling Technology Institute. 

CTI ATC-105 is the Cooling Technology Institute document titled "Acceptance Test Code for Water Cooling 
Towers," 2000 (CTI ATC-105-00). 

CTI ATC-105S(ll) is the Cooling Technology Institute document titled "Acceptance Test Code for Closed-Circuit 
Cooling Towers," 2011 (CTI ATC-105-11). 

CTI STD-201 is the Cooling Technology Institute document titled "Standard for Thermal Performance Certification 
of Evaporative Heat Rejection Equipment,'' 2011 (CTI STD-201-11 ). 

CURRENT AIR DEMAND is the actual cubic feet per minute (acfm.) of total air flow necessary for end uses in a 
compressed air system. 

C-V ALUE (also known as C-factor) is the time rate of heat flow through unit area of a body induced by a unit 
temperature difference between the body surfaces, in Btu (hr x ft2 x °F). It is not the same as K-value or K-factor. 

CYCLES OF CONCENTRATION is the number of times the concentration of total dissolved solids (TDS) in 
cooling tower water is multiplied relative to the TDS in the makeup water. Because evaporation of pure water leaves 
dissolved solids behind in the system water, TDS increases over time as the tower operates. The number of times the 
dissolved minerals are concentrated is relative to the TDS in the makeup water. For example, five cycles of 
concentration represents five times the concentration of solids in the cooling tower system water relative to the TDS 
in the makeup water entering the tower. 

DATA CENTER is a building whose primary function is to house ele@ff'©Bi€l emti}n11e11t M:el: that hag a el:esi@ 
e€jgm@11t fl©Wer el:eooity e~rne@€l.il1g 2Q •.vatts.lft'I €21§ watts/mC') ©f€l©11€l:ii.i©11eel: f:l©©r ar@a.computer room(s). 

DAYLIT ZONE is the floor area under skylights or next to windows. Types ofDaylit Zones include Primary Sidelit 
Daylit Zone, Secondary Sidelit Daylit Zone, and Sky lit Daylit Zone. 

DEADBAND is the temperature range within which the HV AC system is neither calling for heating or cooling. 

DECORATIVE GAS APPLIANCE is a gas appliance that is designed or installed for visual effect only, cannot 
burn solid wood, and simulates a fire in a fireplace. 

DEGREE DAY, HEATING, is a unit, based upon temperature difference and time, used in estimating fuel 
consumption and specifying nominal annual heating load of a building. For any one day, when the mean temperature 
is less than 65°F, there exist as many degree days as there are Fahrenheit degrees difference in temperature between 
the mean temperature for the day and 65°F. The number of degree days for specific geographical locations are those 
listed in the Reference Joint Appendix JA2. For those localities not listed in the Reference Joint Appendix JA2, the 
number of degree days is as determined by the applicable enforcing agency. 

DEMAND RESPONSE is short-term changes in electricity usage by end-use customers from their normal 
consumption patterns. Demand response may be in response to: 

a. changes in the price of electricity; or 

b. participation in programs or services designed to modify electricity use 

i. in response to wholesale market prices~ or 

ii. when system reliability is jeopardized. 
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DEMAND RESPONSE PERIOD is a period of time during which electricity loads are modified in response to a 
demand response signal. 

DEMAND RESPONSE SIGNAL is a signal sent by the local utility, Independent System Operator (ISO), or 
designated curtailment service provider or aggregator, to a customer, indicating a price or a request to modify 
electricity consumption, for a limited time period. 

DEMAND RESPONSIVE CONTROL is a kind of control that is capable ofreceiving and automatically 
responding to a demand response signal. 

DEMISING PARTITION is a wall, fenestration, floor, or ceiling that separates conditioned space from enclosed 
unconditioned space. 

DESIGN CONDITIONS are the parameters and conditions used to determine the performance requirements of 
space-conditioning systems. Design conditions for determining design heating and cooling loads are specified in 
Section 140.4(b) for nonresidential, high-rise residential, and hotel/motel buildings and in Section 150.0(h) for low
rise residential buildings. 

DESIGN HEAT GAIN RATE is the total calculated heat gain through the building envelope under design 
conditions. 

DESIGN HEAT LOSS RATE is the total calculated heat loss through the building envelope under design 
conditions. 

DESIGN REVIEW is an additional review of the construction documents (drawings and specifications) that seeks 
to improve compliance with existing Title 24 regulations, to encourage adoption of best practices in design, and to 
encourage designs that are constructible and maintainable. It is an opportunity for an experienced design engineer or 
architect to look at a project with a fresh perspective in an effort to catch missing or unclear design information and 
to suggest design enhancements. 

DEW POINT TEMPERATURE is the vapor saturation temperature at a specified pressure for a substance 
undergoing phase change from vapor to liquid. 

DIRECT DIGITAL CONTROL (DDC) is a type of control where controlled and monitored analog or binary data, 
such as temperature and contact closures, are converted to digital format for manipulation and calculations by a 
digital computer or microprocessor, then converted back to analog or binary form to control mechanical devices. 

DIRECT-VENT APPLIANCE or "sealed combustion" appliance is an appliance that is constructed and installed so 
that air from combustion is derived directly from the outdoors and flue gases are discharged to the outdoors. 

DISPLAY PERIMETER is the length of an exterior wall in a Group B; Group F, Division 1; or Group M, 
Occupancy that immediately abuts a public sidewalk, measured at the sidewalk level for each story that abuts a 
public sidewalk. 

DOOR is an operable opening in the building envelope, including swinging and roll-up doors, fire doors, pet doors 
and access hatches with less than 50 percent glazed area. When that operable opening has 50 percent or more glazed 
area it is a glazed door. See Fenestration: Glazed Door. 

DUAL-GLAZED GREENHOUSE WINDOWS are a type of dual-glazed fenestration product which adds 
conditioned volume but not conditioned floor area to a building. 

DUCT SEALING is a procedure for installing a space conditioning distribution system that minimizes leakage of 
air from or to the distribution system. Minimum specifications for installation procedures, materials, diagnostic 
testing and field verification are contained in the Reference Residential Appendix RA3 and Reference Nonresidential 
Appendix NA I. 

DUCT SYSTEM is all the ducts, duct fittings, plenums and fans when assembled to form a continuous passageway 
for the distribution of air. 

DUCTED SYSTEM is an air conditioner or heat pump, either a split system or single-packaged unit, that is 
designed to be permanently installed equipment and delivers conditioned air to an indoor space through a duct. 

DWELLING is a building that contains one or two dwelling units used, intended or designed to be used, rented, 
leased, let or hired out to be occupied for living purposes. 
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DWELLING UNIT is a single unit providing complete, independent living facilities for one or more persons 
including access permanent provisions for living, sleeping, eating, cooking and sanitation. 

EAST-FACING (See "orientation:") 

ECONOMIZER, AIR, is a ducting arrangement, including dampers, linkages, and an automatic control system that 
allows a cooling supply fan system to supply outside air to reduce or eliminate the need for mechanical cooling. 

ECONOMIZER, WATER, is a system by which the supply air of a cooling system is cooled directly or indirectly 
by evaporation of water, or other appropriate fluid, in order to reduce or eliminate the need for mechanical cooling. 

Electrical Power Distribution Systems. The following definitions are intended to apply to Section 130.5 only: 

EQUIPMENT. A general term. including devices, luminaires, apparatus, machinery, and the like used as a part 
of, or in connection with, an electricah installation. 

PLUG LOAD. A plttg l€laei is the energy consumed by any appliances or electronic device that is plugged into a 
receptacle or receptacle outlet. Plug loads are not related to general lighting, heating, ventilation, cooling, and 
water heating, domestic and service water system, renewable power, information technology eauipment. 
computer room electronic equipment. and electric vehicle charging. 

ELECTRICAL METERING is a device or system for measuring the electrical power and energy supplied to a 
customer or premise(s). 

LOW VOLTAGE DRY"-TYPE DISTRIBUTION TRANSFORMER is a distribution transformer that 
has an input voltage of 600 volts or less, that is air-cooled, and that does not use oil as a coolant. 

SERVICE is the conductors and equipment for delivering electric energy from the serving utility to the wiring 
. system of the premise served. 

SERVICE EQUIPMENT is the necessarv equipment. usually consisting ofa circuit breakerls) or switchCes) 
and fuse(s) and their accessories. connected to the load end of service conductors to a building or other structure. 
or an otherwise designated area and intended to constitute the main control and cutoff of the suonly. 

ELECTRONICALLY-COMMUTATED MOTOR is a brushless DC motor with a permanent magnet rotor that is 
surrounded by stationary motor windings, and an electronic controller that varies rotor speed and direction by 
sequentially supplying DC current to the windings. 

EMITTANCE, THERMAL is the ratio of the radiant heat flux emitted by a sample to that emitted by a blackbody 
radiator at the same temperature. 

ENCLOSED SP ACE is space that is substantially surrounded by solid surfaces, including walls, ceilings or roofs, 
doors, fenestration areas, and floors or ground. 

ENERGY BUDGET is the maximum amount of Time Dependent Valuation (TDV) energy that a proposed 
building, or portion of a building, can be designed to consume, calculated with the approved procedures specified in 
Part 6. 

ENERGY COMMISSION is the California State Energy Resources Conservation and Development Commission. 

ENERGY EFFICIENCY RATIO (EER) is the ratio of net cooling capacity (in Btu/hr) to total rate of electrical 
energy input (in watts), of a cooling system under designated operating conditions, as determined using the 
applicable test method in the Appliance Efficiency Regulations or Section 110.2. 

ENERGY FACTOR (EF) of a water heater is a measure of overall water heater efficiency, as determined using the 
applicable test method in the Appliance Efficiency Regulations. 

ENERGY MANAGEMENT CONTROL SYSTEM (EMCS) is a computerized control system designed to 
regulate the energy consumption of a building by controlling the operation of energy consuming systems, such as the 
heating, ventilation and air conditioning (HV AC), lighting, and water heating systems, and is capable of monitoring 
environmental and system loads, and adjusting HV AC operations in order to optimize energy usage and respond to 
demand response signals. 
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ENERGY OBTAINED FROM DEPLETABLE SOURCES is electricity purchased from a public utility, or any 
energy obtained from coal, oil, natural gas, or liquefied petroleum gases. 

ENERGY OBTAINED FROM NONDEPLETABLE SOURCES is energy that is not energy obtained from 
depletable sources. 

ENFORCEMENT AGENCY is the city, county, or state agency responsible for issuing a building permit. 

ENTIRE BUILDING is the ensemble of all enclosed space in a building, including the space for which a permit is 
sought, plus all existing conditioned and unconditioned space within the structure. 

ENVELOPE (See "building envelope") 

EXFILTRATION is uncontrolled outward air leakage from inside a building, including leakage through cracks and 
interstices, around windows and doors, and through any other exterior partition or duct penetration. 

EXTERIOR FLOOR/SOFFIT is a horizontal exterior partition, or a horizontal demising partition, under 
conditioned space. For low-rise residential occupancies, exterior floors also include those on grade. 

EXTERIOR PARTITION is an opaque, translucent, or transparent solid barrier that separates conditioned space 
from ambient air or space. For low-rise residential occupancies, exterior partitions also include barriers that separate 
conditioned space from unconditioned space, or the ground. 

EXTERIOR ROOF/CEILING is an exterior partition, or a demising partition, that has a slope less than 60 degrees 
from horizontal, that has conditioned space below, and that is not an exterior door or skylight. 

EXTERIOR ROOF/CEILING AREA is the area of the exterior surface of exterior roo:ffceilings. 

EXTERIOR WALL is any wall or element ofa wall, or any member or group of members, which defines the 
exterior boundaries or courts of a building and which has a slope of 60 degrees or greater with the horizontal plane. 
An exterior wall or partition is not an exterior floor/soffit, exterior door, exterior roo£'ceiling, window, skylight, or 
demising wall. 

EXTERIOR WALL AREA is the area of the opaque exterior surface of exterior walls. 

FACADE is the contiguous exterior of a building surface, but not limited to fenestration products. 

FACTORY ASSEMBLED COOLING TOWERS are cooling towers constructed from factory-assembled modules 
either shipped to the site in one piece or put together in the field. 

FENESTRATION: Includes the following: 

ACE is an NFRC-Approved -eCalculation Entity (AGB)-that conducts calculations of fenestration product ratings for 
certification authorization using the NFRC Component Modeling approach and issues label certificates to 
Specifying Authorities for product certification authorization in accordance with NFRC requirements. 

AL TERA TION is any change to an existing building's exterior fenestration product that is not a repair (see 
Fenestration Repair) that: 

i. Replaces existing fenestration in an existing wall or roof with no net area added; or 

ii. Replaces existing fenestration and adds new net area in the existing wall or roof; or 

iii. Adds a new window that increases the net fenestration area to an existing wall or roof. 

ALTERED COMPONENT is a new fenestration component that has undergone an alteration other than a 
repair and is subject to all applicable Standards requirements. 

BAY WINDOW is a combination assembly which is composed of three or more individual windows either 
joined side by side or installed within opaque assemblies and which projects away from the wall on which it is 
installed. Center windows, if used are parallel to the wall on which the bay is installed, the end panels or two 
side windows are angled with respect to the center window. Common angles are 30° and 45°, although other 
angles may be employed. 

CMA (component modeling approach) is a fenestration product certification program from the National 
Fenestration Rating Council (NFRC) that enables energy-related performance ratings for nonresidential 
fenestration products, including the thermal performance U-factor, Solar Heat Gain Coefficient, and Visible 
Transmittance. 
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CMAST (Component Modeling Approach Software Tool) is an NFRC approved software which allows a user 
to create a fenestration product "virtually," and generate its energy-related performance ratings, including the 
thermal performance U-factor, Solar Heat Gain Coefficient, and Visible Transmittance. 

CURTAIN WALL/STOREFRONT is an external nonbearing wall intended to separate the exterior 
nonconditioned and interior conditioned spaces. It also consists of any combination of framing materials, fixed 
glazing, opaque glazing, operable windows, or other in-fill materials. 

GLAZED DOOR is an exterior door having a glazed area of 50 percent or greater of the area of the door. 

DUAL-GLAZED GREENHOUSE WINDOWS is a double glass pane separated by an air or other gas space 
which adds conditioned volume but not conditioned floor area to a building. 

DYNAMIC GLAZING SYSTEMS are glazing systems that have the ability to reversibly change their 
performance properties, including U-factor, Solar Heat Gain Coefficient (SHGC), and/or Visible Transmittance 
(VT) between well-defined end points. These may include, but are not limited to chromogenic glazing systems 
and integrated shading systems (defined below). Dynamic Glazing systems do not include internally mounted or 
externally mounted shading devices that attach to the window framing/glazing that may or may not be 
removable. 

CHROMOGENIC GLAZING is a class of switchable glazing which includes active materials (e.g. 
electrochromic) and passive materials (e.g. photochromic and thermochromic) permanently integrated into 
the glazing assembly. Their primary function is to switch reversibly from a high transmission state to a low 
transmission state with associated changes in VT and SHGC. 

INTEGRATED SHADING SYSTEM is a class of fenestration products including an active layer: e.g. 
shades, louvers, blinds or other materials permanently integrated between two or more glazing layers. The 
U-factor and/or SHGC and VT of the insulating glass assembly can be altered by reversibly changing the 
enclosed active layer. 

FENESTRATION AREA for windows is the total window rough opening area which includes the fenestration, 
fenestration frame components in the exterior walls and roofs. 

FENESTRATION PRODUCT is any transparent or translucent material plus any sash, frame, mullions and 
dividers, in the facade of a building, including, but not limited to, windows, sliding glass doors, french doors, 
skylights, curtain walls, dynamic glazing, garden windows and glass block. 

FENESTRATION REP AIR is the reconstruction or renewal for the purpose of maintenance of any 
fenestration product, component or system and shall not increase the preexisting energy consumption of the 
repaired fenestration product, component, system, or equipment. Replacement of any component, system, or 
equipment for which there are requirements in the Standards are considered an alteration (see Fenestration, 
Alterations) and not a repair and is subject to the requirements of Part 6 of the Standards. 

FIELD-FABRICATED is a fenestration product whose frame is made at the construction site of standard 
dimensional lumber or other materials that were not previously cut, or otherwise formed with the specific 
intention ofbeing used to fabricate a fenestration product. Field fabricated does not include site-built 
fenestration. 

FIN is an opaque surface, oriented vertically and projecting outward horizontally from an exterior vertical 
surface. 

FIN OFFSET is the horizontal distance from the edge of exposed exterior glazing at the jamb of a window to 
the fin. 

FIN PROJECTION is the horizontal distance, measured outward horizontally, from the surface of exposed 
exterior glazing at the jamb of a window to the outward edge of a fin. 

FIXED is fenestration that is not designed to be opened or closed. 

GREENHOUSE or GARDEN WINDOW is a window unit that consists of a three-dimensional, five-sided 
structure generally protruding from the wall in which it is installed. Operating sash may or may not be included. 

MANUFACTURED or KNOCKED DOWN PRODUCT is a fenestration product constructed of materials 
which are factory cut or otherwise factory formed with the specific intention of being used to fabricate a 
fenestration product. Knocked down or partially assembled products may be sold as a fenestration product when 
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provided with temporary and permanent labels as described in Section 10-111; or as a site-built fenestration 
product when not provided with temporary and permanent labels as described in Section 10-111. 

NFRC 100 is the National Fenestration Rating Council document titled "NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2Ql l; l'tFRC IQQ iD@ttHfos f!F€l€ledmes f@F sits re11@stFati@11 WFm@Fly m@ltuied ill: 
a s€lfl&Fat€l d@©lml€lllt, l'WRC IQQ SB1. . 

NFRC 200 is the National Fenestration Rating Council document titled "NFRC 200: Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Irtcidence." (201;!4). 

NFRC 202 is the National Fenestration Rating Council document titled "NFRC 202: Procedures for 
Determining Translucent Fenestration Product Visible Transmittance at Normal Irtcidence." (20 l+!). 

NFRC 203 is the National Fenestration Rating Council document titled ''NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting Devices~" (201~).,_,. 

NFRC 400 is the National Fenestration Rating Council document titled ''NFRC 400: Procedure for Determining 
Fenestration Product Air Leakage." (201~. 

OPERABLE SHADING DEVICE is a device at the interior or exterior of a building or integral with a 
fenestration product, which is capable of being operated, either manually or automatically, to adjust the amount 
of solar radiation admitted to the interior of the building. 

RELATIVE SOLAR HEAT GAIN COEFFICIENT IBSHGC) is the ratio of solar heat gain through a 
fenestratio!! product (corrected for external shading) to the incident solar radiation. Solar heat gain includes 
directly transmitted solar heat and absorbed solar radiation, which is then reradiated, conducted, or convected 
into the space. 

SITE-BUILT is fenestration designed to be field-glazed or field assembled units using specific factory cut or 
otherwise factory formed framing and glazing units, that are manufactured with the intention of being assembled 
at the construction site. These include storefront systems, curtain walls, and atrium roof systems. 

SOLAR HEAT GAIN COEFFICIENT (SHGC) is the ratio of the solar heat gain entering the space through 
the fenestration area to the incident solar radiation. Solar heat gain includes directly transmitted solar heat and 
absorbed solar radiation, which is then reradiated, conducted, or convected into the space. 

SP AND REL is opaque glazing material most often used to conceal building elements between floors of a 
building so they cannot be seen from the exterior, also known as "opaque in-fill systems". 

TINTED GLASS is colored glass by incorporation of a mineral admixture resulting in a degree of tinting. Any 
tinting reduces both visible and radiant transmittance. 

VISIBLE TRANSMITTANCE (VT) is the ratio (expressed as a decimal) of visible light that is transmitted 
through a glazing fenestration. The higher the VT rating, the more light is allowed through a window. 

WINDOW is fenestration that is not a skylight and that is an assembled unit consisting of a frame and sash 
component holding one or more pieces of glazing. 

WINDOW AREA is the area of the surface ofa window, plus the area of the frame, sash, and mullions. 

WINDOW HEAD HEIGHT is the height from the floor to the top of the window. 

WINDOW WALL RA TIO is the ratio of the window area to the gross exterior wall area. 

FIELD ERECTED COOLING TOWERS are cooling towers which are custom designed for a specific application 
and which cannot be delivered to a project site in the form of factory assembled modules due to their size, 
configuration, or materials of construction. 

FIREPLACE is a hearth and fire chamber, or similar prepared place, in which a fire may be made and which is built 
in conjunction with a flue or chimney, including but not limited to factory-built fireplaces, masonry fireplaces, and 
masonry heaters as further clarified in the CBC. 

FLOOR/SOFFIT TYPE is a type offloor/soffit assembly having a specific heat capacity, framing type, and U
factor. 
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FLUID COOLER is a fan-powered heat rejection device that includes a water or glycol circuit connected by a 
closed circulation loop to a liquid-cooled refrigerant condenser, and may be either evaporativ~-cooled, air-cooled, or 
a combination of the two. 

FLUX is the rate of energy flow per unit area. 

FOOD PREPARATION EQUIPMENT is cooking equipment intended for commercial use, including coffee 
machines, espresso coffee makers, conductive cookers, food warmers including heated food servers, fryers, griddles, 
nut warmers, ovens, popcorn makers, steam kettles, ranges, and cooking appliances for use ill commercial kitchens, 
restaurants, or other business establishments where food is dispensed. 

FREEZER is a space designed to be capable of operation at1ess than 28°F. 

GAS COOLING EQUIPMENT is cooling equipment that produces chilled water or cold air using natural gas or 
liquefied petroleum gas as the primary energy source. 

GAS HEATING SYSTEM is a system that uses natural gas or liquefied petroleum gas as a fuel to heat a 
conditioned space. 

GAS LOG is a self-contained, free-standing, open-flame, gas-burning appliance consisting of a metal frame or base 
supporting simulated logs, and designed for installation only in a vented fireplace. 

GLAZING (See "fenestration producf') 

GLOBAL WARMING POTENTIAL (GWP) is the radiative forcing impact of one mass-based unit of a given 
greenhouse gas relative to an equivalent unit of carbon dioxide over a given period of time. 

GLOBAL WARMING POTENTIAL VALUE (GWP Value) is the 100-year GWP value published by the 
Intergovernmental Panel on Climate Change (IPCC) in either its Second Assessment Report (SAR) (IPCC, 1995), or 
its Fourth Assessment A-3 Report (AR4) (IPCC, 2007). Both the 1995 IPCC SAR values and the 2007 IPCC AR4 
values are published in table 2.14 of the 2007 IPCC AR4. The SAR GWP values are found in column "SAR (100-
yr)" of Table 2.14.; the AR4 GWP values are found in column "100 yr" of Table 2.14." 

GOVERNMENTAL AGENCY is any public agency or subdivision thereof: including, but not limited to, any 
agency of the state, a county, a city, a district, an association of governments, or a joint power agency. 

GROSS EXTERIOR ROOF AREA is the sum of the skylight area and the exterior roof/ceiling area. 

GROSS EXTERIOR WALL AREA is the sum of the window area, door area, and exterior wall area. 

HABIT ABLE SP ACE is space in a building for living, sleeping, eating or cooking. Bathrooms, toilets, hallways, 
storage areas, closets, or utility rooms and similar areas are not considered habitable spaces. 

HABITABLE STORY is a story that contains space in which humans may work or live in reasonable comfort, and 
that has at least 50 percent of its volume above grade. 

HEAT CAP A CITY (HC) or thermal capacity, is the measurable physical quantity that characterizes the amount of 
heat required to change a substance's temperature by a given amount.. 

HEAT PUMP is an appliance, that consists of one or more assemblies; that uses an indoor conditioning coil, a 
compressor, and a refrigerant-to-outdoor air heat exchanger to provide air heating; and that may also provide air 
cooling, dehumidifying, humidifying, circulating, or air cleaning. 

HEATED SLAB FLOOR is a concrete floor either, on-grade, raised, or a lightweight concrete slab topping. 
Heating is provided by a system placed within or under the slab, and is sometimes referred to as a radiant slab floor. 

HEATING EQUIPMENT is equipment used to provide mechanical heating for a room or rooms in a building. 

HEATING SEASONAL PERFORMANCE FACTOR (HSPF) is the total heating output ofa central air
conditioning heat pump (in Btu) during its normal use period for heating divided by the total electrical energy input 
(in watt-hours) during the same period, as determined using the applicable test method in the Appliance Efficiency 
Regulations. 

ID is the Hydronics Institute of the Gas Appliance Manufacturers Association (GAMA). 

ID HTG BOILER STANDARD is the Hydronics Institute document titled "Testing and Rating Standard for Rating 
Boilers," 1989. 
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IDGH-RISE RESIDENTIAL BUILDING is a building, other than a hotel/motel, of Occupancy Group R-2 orR-4 
with four or more habitable stories. 

HOTEL/MOTEL is a building or buildings that has six or more guest rooms or a lobby serving six or more guest 
rooms, where the guest rooms are intended or designed to be used, or which are used, rented, or hired out to be 
occupied, or which are occupied for sleeping purposes by guests, and all conditioned spaces within the same building 
envelope. Hotel/motel also includes all conditioned spaces which are (1) on the same property as the hotel/mote~ (2) 
served by the same central heating, ventilation, and air-conditioning system as the hotel/motel, and (3) integrally 
related to the functioning of the hotel/motel as such, including, but not limited to, exhibition facilities, meeting and 
conference facilities, food service facilities, lobbies, and laundries. 

HV AC SYSTEM is a space-conditioning system or a ventilation system. 

IES HB (See IES Lighting Handbook) 

IES LIGHTING HANDBOOK is the illuminating Engineering Society document titled "The IES Lighting 
Handbook: Reference and Applications, Tenth Edition" (2011). 

IES LM-79-08 is the Illuminating Engineering Society document titled, "IES Approved Method for the Electrical 
and Photometric Measurements of Solid-State Lighting Products.' 

IES TM-15-11 is the Illuminating Engineering Society document titled, "Luminaire" Classification Systems for 
Outdoor Luminaires 

INFILTRATION is uncontrolled inward air leakage from outside a building or unconditioned space, including 
leakage through cracks and interstices, around windows and doors, and through any other exterior or demising 
partition or pipe or duct penetration. See AIR BARRIER. 

INTEGRATED ENERGY EFFICIENCY RA TIO (IEER) is a single-number cooling part load efficiency figure 
of merit calculated pei'!!S specified by the method described in ANSI/ ARRI Standard 340/360/1230 . This metric 
replaces the IPLV for ducted and non-ducted units. 

INTEGRATED PART LOAD VALUE (IPL V) is a single-number cooling partload efficiency figure of merit 
calculated peras specified by the method described in ANSI/ ARRI Standard 550/590 for use with chillers. 

ISO STANDARD 17025 is the International Organization for Standardization document titled "General Criteria for 
the Competence of Testing and Calibration Laboratories", 2005 (ANS/ISO/IEC Standard 17025:2005). 

ISO 13256-1 is the International Organization for Standardization document titled "Water-source heat pumps -
Testing and rating for performance -- Part 1: Water-to-air and brine-to-air heat pumps," 1998. 

ISO 13256-2 is the International Organization for Standardization document titled "Water-source heat pumps -
Testing and rating for performance -- Part 1: Water-to-water and brine-to-water heat pumps," 1998. 

LANGELIER SATURATION INDEX (LSI) 'is expressed as the difference between the actual system pH and the 
saturation pH. LSI indicates whether water will precipitate, dissolve, or be in equilibrium with calcium carbonate, 
and is a function of hardness, alkalinity, conductivity, pH and temperature. 

LARGEST NET CAPACITY INCREMENT is the largest increase in capacity when switching between 
combinations of base compressors that is expected to occur under the compressed air system control scheme. 
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LIGHTING definitions: 

Accent Lighting is directional lighting designed to highlight or spotlight objects. It can be recessed, surface 
mounted, or mounted to a pendant, stem, or track. 

Chandelier is a ceiling-mounted, close-to-ceiling, or suspended decorative luminaire that uses glass, crystal, 
ornamental metals, or other decorative material. 

Color Rendering Index <CRP is the ability ofa light source to reflect the color of illuminated objects with 
fidelity relative to ideal or natural light sources of the same color temperature. CRI is calculated according to 
CIE 13.3 

Correlated Color Temperature (CC1) is a description of color oflight relative to the chromaticity ofthe 
radiative emission of heated black body and reported in temperature units ofKelvin according to CIE 15 

Colored light source is a light source designed and marketed as a colored light source and not designed or 
marketed for general lighting annlications with either of the following characteristics maintained throughout all 
modes of oneration including color changing operation: 

(1) A Color Rendering Index (CRI) less than 40. as determined according to the method set forth in CIE 
Publication 13.3: or 

(2) A Correlated Color Temperature less than 2.200 K or greater than 7.000 K as detennined according to 
the method set forth in IES LM-66 or IES LM-79 as annronriate. 

Compact Fluorescent Lamp is a :fluorescent lamp less than 9-nine inches maximum overall length (M.O.L.) 
with a T5 or smaller diameter glass tube that is folded, bent, or bridged. 

Decorative (Lighting/Luminaire) is lighting or luminaires installed only for aesthetic purposes and that does 
not serve as display lighting or general lighting. · 

Display Lighting is lighting that provides a higher level of illuminance to a specific area than the level of 
surrounding ambient illuminance. Types of display lighting include: 

Floor: supplementary lighting reqliired to highlight features, such as merchandise on a clothing rack, which is 
not displayed against a wall. 

Wall: supplementary lighting required to highlight features, such as merchandise on a sheJL which is displayed 
on perimeter walls. 

Window: lighting of objects such as merchandise, goods, and artifacts, in a show window, to be viewed from 
the outside of a space through a window. 

Case: lighting of small art objects, artifacts, or valuable collections which involves customer inspection of very 
fine detail from outside of a glass enclosed display case. 

Enclosed Luminaires are Iuminaires which contain enclosed lamp compartments where ventilation oneuings 
are less than 3 square inches per lamp in the lamp compartment as defined by UL 1598. 

General Lighting is installed electric lighting that provides a uniform level of illumination throughout an area, 
exclusive of any provision for special visual tasks or decorative effect, exclusive of daylighting, and also known 
as ambient lighting. 

GU-24 is the designation of a lamp holder and socket configuration, based on a coding system by the 
International Energy Consortium, where "G" indicates the broad type of two or more projecting contacts, such 
as pins or posts, "lI'' distinguishes between lamp and holder designs of similar type but that are not 
interchangeable due to electrical or mechanical requirements, and "24" indicates 24 millimeters center to center 
spacing of the electrical contact posts. 

Illuminance is the meiaeat km'tialilW! 'filmc aensity lila a aiffimmtial elemeat efsurfaee leeatea at a fJeillt aad 
€lH©lit®a ia !l fJ!lfoti@ttl!lf aiFeetiea, ©KfJF©88©G ID lttm@li8 fJ©F mMt !lftlaarea density of the luminous flux incident at a 
point on a surface. 

Illumination is light incident on a surface of body, or the general condition of being illuminated. 
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Inseparable Solid State Lighting (SSL) Luminaire is a luminaire featuring solid state lighting components 
such as LEDs and driver components which cannot be easily removed or replaced by the end user, thus requiring 
replacement of the entire luminaire. Removal of solid state lighting components may require the cutting of 
wires, use of a soldering iron, or damage to or destruction of the luminaire. 

Institutional Tuning is the process of adjusting the maximum light output of lighting systems to support visual 
needs or save energy. Institutional tuning differs from personal tuning in that the control strategy is implemented 
at the institutional rather than the individual user level, and maximum light level adjustments are available only 
to authorized personnel&!. 

Lamp is an electrical appliance that produces optical radiation for the purpose of visual illumination, designed 
with a base to provide an electrical connection between the lamp and a luminaire, and designed to be installed 
into a luminaire by means of a lamp-holder integral to the luminaire. 

Landscape Lighting is a type of outdoor lighting that is recessed into or mounted on the ground, paving, or 
raised deck, which is mounted less than 421! inches above grade or mounted onto trees or trellises, and that is 
intended to be aimed only at landscape features. 

Lantern is an outdoor luminaire that uses an electric lamp to replicate the appearance of a pre-electric lantern, 
which used a flame to generate light. 

Light is the luminous equivalent of power and is properly called luminous flux. 

Lighting, or illumination, is the application of light to achieve some pmctical or aesthetic effect. 

Light Emitting Diode (LED) a©tmiforll:s tts©ti in Part 8· !li<@ in S©©ti€1ll 8.8 €1fAf+SI./~S RP 18 19~ 
junction solid state diode whose radiated outout is a function of its physical construction. material used and 
exciting current. The output may be in the near ultraviolet. the visible or in the infrared regions of the spectrum. 

LED Light Engine is an integrated assembly comprised of LED packages. LED components LED arrays. LED 
modules. or LED driver. and other optical. thermal. mechanical and electrical components. The device is 
intended to connect directly to the branch circuit through a custom connector compatible with the LED 
luminaire for which it was designed and does not use an ANSI standard base. <IES RP-16-10). 

Non-integrated LED lamp is an assembly comprised of an LED array (module) or LED packages 
(components) and ANSI standard base. The device is intended to connect to the LED driver of an LED 
luminaire through an ANSI standard lamp-holder (socket). The device cannot be connected to the branch circuit~ 
(ANSI/IES RP-16-10). . 

Integrated LED lamp is an integrated assembly comprised of LED packages (components) or LED arrays 
(modules), LED driver, ANSI standard base and other optical, thermal, mechanical and electrical components. 
The device is intended to connect directly to the branch circuit via a corresponding ANSI standard lamp-holder 
(socket} (ANSI/IES RP-16-10)., 

Low Voltage is less than 90 volts. 

Lumen Maintenance is a strategy used to provide a precise, constant level of lighting from a lighting system 
regardless of the age of the lamps or the maintenance of the luminaires. 

Luminaire is a complete lighting unit consisting oflamp(s) anda light source such as a lamp or lamps, together 
witl! the parts that distribute the light, position and protect the lamp(s), and eonBeet the lamp(s)light source and 
connect it to the power supply. 

Luminance is a measure of the light emitting po'Ner of a surfaee, iB a partieular direction, per unit apparent 
areathe luminous intensity of the source or surface divided by the area of the source or surface seen by the 
observer. 

Luminous Efficacy is a measure of the luminous efficiency of a light source. It is the quotient of the total 
luminous flux emitted by the total light source power input, expressed in lm/W. 

Luminous Flux is visually evaluated radiant flux and defines "light'' for purposes of lighting design and 
illuminating engineering. 

Marquee Lighting is a permanent lighting system consisting of one or more rows of many small lamps, 
including light emitting diodes (LEDs) lamps, tungsten lamps. low pressure discharge lamps or fiber optic 
lighting, attached to a canopy. 
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Ornamental Lighting for compliance with Part 6 is the following: 

Luminaires installed outdoor which are rated for 100 watts or less that are post-top luminaires, lanterns, 
pendant luminaires, chandeliers, and marquee lighting, not providing general lighting or task lighting. 

Decorative.Luminaires installed indoor that are chandeliers, sconces, lanterns, neon and cold cathode, light 
emitting diodes, theatrical projectors, moving lights, and light color panels, not providing general lighting or 
task lighting. 

Pendant (Susnended) is a msmtmg m<ith:sd m ·.vhi<ih th:@ mmift&ir<i is 8tl:8fl©Ra<id iirnm alrnn- A luminaire that 
is hung from a ceiling by supports. 

Permanently Installed lighting consists ofluminaires that are affixed to land, within the meaning of Civil Code 
Section 658 and 660, except as provided below. Permanently installed luminaires may be mounted inside or 
outside of a building or site. Permanently installed luminaires may have either plug-in or hardwired connections 
for electric power. Examples include track and flexible lighting systems; lighting attached to walls, ceilings, 
columns, inside or outside of permanently installed cabinets, internally illuminated cabinets, mounted on poles, 
~ trees, or in the ground; attached to ceiling fans and integral to exhaust fans. Permanently installed lighting 
does not include portable lighting or lighting that is installed by the manufacturer in exhaust hoods for cooking 
equipment, refrigerated cases, food preparation equipment, and scientific and industrial equipment. 

Portable Lighting is lighting, with plug-in connections for electric power, that is: table and :freestanding floor 
lamps; attached to modular furniture; workstation task luminaires; luminaires attached to workstation panels; 
attached to movable displays; or attached to other personal property. 

Post Top Luminaire is an outdoor luminaire that is mounted directly on top of a lamp-post. 

Precision Lighting is task lighting for commercial or industrial work that illuminates low contrast, finely 
detailed, or fast moving objects. 

Radiant Power is the time-rate-flow ofradiant energy. 

Radiant Energy is th:@ @l@@trnmagD@ti@ @r f!R©t©fti@ rattioot @R@rgy ffsm a B©lif@@energy travelling in the form of 
electromagnetic waves. It is measured in units of energy such as joules or kilowatt hours. 

Recessed Luminaire is a luminaire that is mounted in the ceiling or behind a wall or other surface with the 
opening of the luminaire flush with the surface. 

Sconce is a wall mounted decorative accent luminaire. 

Source (light) is the general term used to reference a source of light. It can refer variously to an electric lamp, a 
light emitting diode (LED), an entire luminaire with lamp and optical control, or fenestration for daylighting. 

Special Effects Lighting is lighting installed to give off luminance instead of providing illuminance, which 
does not serve as general, task, or display lighting. 

Task Lighting is lighting that is not general lighting and that specifically illuminates a location where a task is 
performed. 

Temporary Lighting is a lighting installation, with plug-in connections, that does not persist beyond 60 
consecutive days or more than 120 days per year. 

Track Lighting is a system that includes luminaires and a track, rails, or cables that both mount the system, and 
deliver electric power. Track lighting includes the following types: 

Line-Voltage Track Lighting is equipped with luminaires that, use line-voltage lamps or that are equipped 
with integral transformers at each luminaire. 

Low-Voltage Track Lighting is equipped with remote transformers for use with low-voltage equipment 
along the entire length of track. 

Track Lighting Integral Current Limiter consists of a current limiter integral to the end-feed housing of a 
manufactured line-voltage track lighting system. 

Track Lighting Supplementary Overcurrent Protection Panel is a panelboard containing Supplementary 
Overcurrent Protection Devices as defined in Article I 00 of the California Electrical Code, and used only with 
line voltage track lighting. 
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Track Mounted Luminaires are luminaires designed to be attached at any point along a track lighting 
system. Track mounted luminaires may be line-voltage or low-voltage. 

Tuning is the ability to set maximum light levels at a lower level than full lighting power. 

LIGHTING CONTROLS consist of the following: 

Astronomical Time-Switch Control is an Automatic Time-Switch Control that controls lighting based on the time 
of day and astronomical events such as sunset and sunrise, accounting for geographic location and calendar date. 

Automatic Daylight Control uses one or more photosensors to detect changes in daylight illumination and then 
automatically adjusts the luminous flux of the electric lighting system in response. 

Automatic Multi-Level Daylight Control adjusts the luminous flux of the electric lighting system in either a series 
of steps or by continuous dimming in response to available daylight. This kind of control uses one or more 
photosensors to detect changes in daylight illumination and then automatically adjusts the electric lighting levels in 
response. 

Automatic Scheduling Control is a time-based lighting control device or system that is capable ofbeing 
programmed to tum off outdoor luminaire power for a portion of the night~. and the day. 

Automatic Time Switch Control controls lighting based on the time of day. 

Captive-Key Override is a type of lighting control in which the key that activates the override cannot be released 
when the lights are in the on position. 

Countdown Timer Switch turns lighting or other loads ON when activated using one or more selectable count
down time periods and then automatically turns lighting or other loads OFF when the selected time period had 
elapsed. 

Dimmer varies the luminous flux of the electric lighting system by changing the power delivered to that lighting 
system. 

Dimmer, Full-Range~ (Also keovm as aor Continuous Dimmer, means a dimmer thatj varies the luminous flux of 
the electric lighting system over a continuous range from the device's maxim.um light output to the device's 
minimum light output- without visually apparent abrupt changes in light level between the various steps. 

Dimmer, Stepped varies the luminous flux of the electric lighting system in one or more predetermined discrete 
steps between maximum light output and OFF with changes in light level between adjacent steps being visually 
apparent. 

Dimmer, Forward Phase Cut, varies the luminous flux of the electric lighting system in which a portion of the 
alternating current voltage waveform supplying to the light source is removed. 

Lighting Control, Self Contained is a unitary lighting control module that requires no additional components to be 
a fully functional lighting control. 

Lighting Control System requires two or more components to be installed in the building to provide all of the 
functionality required to make up a fully functional and compliant lighting control. 

Multi-Level Astronomical Time Switch is an Astronomical Time Switch Control that reduces lighting power in 
multiple steps. 

Multi-Level Lighting Control reduces power going to a lighting system in multiple steps. 

Multiscene Programmable Control allows for two or more pre-defined lighting settings, in addition to all-OFF, for 
two or more groups ofluminaires to suit multiple activities in the space. 

NEMA SSL 7 A is the National Electrical Manufacturers Association document titled "Phase Cut Dimming for 
Solid State Lighting: Basic Compatibility," 2013. CNEMA SSL 7A-2013). 

Occupant Sensing Controls automatically control levels of illumination, allow for manual operation, and consist of 
the following types: 

Motion Sensor is used outdoors, automatically turns lights OFF after an area is vacated of occupants, and 
automatically turns the lights ON when the area is occupied. 
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Occupant Sensor is used indoors and automatically turns lights OFF after an area is vacated of occupants and 
is capable of automatically turning the lighting load ON when an area is occupied. 

Partial-ON Occupant/Motion Sensor automatically turns lights OFF after an area is vacated of occupants and 
is capable of automatically or manually turning ON part of the lighting load when an area is occupied. 

Partial-OFF Occupant/Motion Sensor automatically turns OFF part of the lighting load after an area is 
vacated of occupants and is capable of automatically turning ON the lighting load when an area is occupied. 

Vacancy Sensor automatically turns lights OFF after an area is vacated of occupants but requires lights to be 
turned ON manually. 

Part-Night Outdoor Lighting Control is a light sensing and time 0r 0eett~mi.sy-based lighting control device or 
system that is programmed to reduce or tum off the lighting power to an outdoor luminaire for a portion of the night. 

Photo Control automatically turns lights ON and OFF, or automatically adjusts lighting levels, in response to the 
amount of daylight that is available. A Photo Control may also be one component of a field assembled lighting 
system, the component having the capability to provide a signal proportional to the amount of daylight to a Lighting 
Control System to s0E:tmtt0wsly dim or brighten the electric lights in response. 

Shut-off Controls is any lighting control capable of automatically shutting OFF ~the lighting in a space when 
the space is typically unoccupied. 

Traek Lighting lBtegml CuHeet LimiteF eoasists ofa el:lffeHt limiter integral to the end feed housing ofa 
l'l'l:aBHfaetw=ed line voltage traek lighting system. 

Traek LiglttiB:g SHflfllemeataey OveFetiffe&t PFateetiea Panel is a panelboard eoatammg Supplemeatary 
Overemrent Proteetioo De¥.iees as defiB:ed in Artiele 100 of the California Eleetrieal Code, aad ased OB:ly 1.vith line 
voltage tFaek lighting 

LISTED is in accordance with Article 100 of the California Electrical Code. 

LOW-GWP REFRIGERANT is a compound used as a heat transfer fluid or gas that is: (A) any compound or 
blend of compounds, with a GWP Value less than 150; and (B) U.S. EPA Significant New Alternatives Policy 
(SNAP)-approved; and (C) not an ozone depleting substance as defined in Title 40 of the Code of Federal 
Regulations, Part 82, §82.3 (as amended March 10, 2009). 

. . 
LOW-RISE RESIDENTIAL BUILDING is a building, other than a hotel/motel that is Occupancy Group: 

R-2, multi-family, with three stories or less; or 

R-3, single family; or 

CT-building, located on a residential site. 

LPG is liquefied petroleum gas. 

MAKEUP AIR is outdoor air that is intentionally conveyed by openings or ducts into the building from the outside; 
is supplied to the vicinity of an exhaust hood; and replaces air, vapor and contaminants being exhausted by the 
exhaust hood. Makeup air is generally filtered and fan-forced, and it may be heated or cooled. Makeup air may be 
delivered through openings or ducts integral to the exhaust hood. 

MANUAL is capable ofbeing operated by personal intervention. 

MANUFACTURED DEVICE is any heating, cooling, ventilation, lighting, water heating, refrigeration, cooking, 
plumbing fitting, insulation, door, fenestration product, or any other appliance, device, equipment, or system subject 
to Sections 110.0 through 110.9 of Part 6. 

MANUFACTURED or KNOCKED DOWN PRODUCT is a fenestration product constructed of materials that are 
factory cut or otherwise factory formed with the specific intention of being used to fabricate a fenestration product. 
Knocked down or partially assembled products may be sold as a fenestration product when provided with temporary 
and permanent labels as described in Section I 0-111, or as a site-built fenestration product when not provided with 
temporary and permanent labels as described in Section 10-111. 

MECHANICAL COOLING is lowering the temperature within a space using refrigerant compressors or absorbers, 
desiccant dehumidifiers, or other systems that require energy from depletable sources to directly condition the space. 
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In nomesidential, high-rise residential, and hotel/motel buildings, cooling of a space by direct or indirect evaporation 
of water alone is not considered mechanical cooling. 

MECHANICAL HEATING is raising the temperature within a space using electric res~stance heaters, fossil fuel 
burners, heat pumps, or other systems that require energy from depletable sources to directly condition the space. 

MERV is the minimum efficiency reporting value as determined by ASHRAE Standard 52.2 Method of Testing 
General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size. 

METAL BUILDING is a complete integrated set of mutually dependent components and assemblies that form a 
building, which consists ofa steel-framed superstructure and metal skin. This does not include structural glass or 
metal panels such as in a curtainwall system. 

MICROCHANNEL CONDENSER is an air-cooled condenser for refrigeration systems which utilizes multiple 
small parallel gas flow passages in a flat configuration with fin surfaces bonded between the parallel gas passages. 

MINISPLIT AIR CONDITIONERS AND HEAT PUMPS are air conditioner or heat pump systems that have a 
single outdoor section and one or more indoor sections. The indoor sections cycle on and off in unison in response to 
a single indoor thermostat. 

MODELING ASSUMPTIONS are the conditions (such as weather conditions, thermostat settings and schedules, 
internal gain schedules, etc.) that are used for calculating a building's annual energy consumption as specified in the 
Alternative Calculation Methods (ACM) Approval Manuals. 

MULTIPLE-SPLIT AIR CONDITIONERS AND HEAT PUMPS are air conditioner or heat pump systems that 
have two or more indoor sections. The indoor sections operate independently and can be used to condition multiple 
zones in response to multiple indoor thermostats. 

MULTIPLE ZONE SYSTEM: is an air distribution system that supplies air to more than one Space Conditioning ' 
Zone, each of which has one or more devices (such as dampers, cooling coils, and heating coils) that regulate 
airflow, cooling, or heating capacity to the zone. 

NET EXHAUST FLOW RA TE is the exhaust flow rate for a hood, minus any internal discharge makeup air flow 
rate. 

NEWLY CONDITIONED SPACE is any space being converted from unconditioned to directly conditioned or 
indirectly conditioned space. Newly conditioned space must comply with the requirements for an addition. See 
Section 141.0 for nomesidential occupancies and Section 150.2 for residential occupancies. 

NEWLY CONSTRUCTED BUILDING is a building that has never been used or occupied for any purpose. 

NONDUCTED SYSTEM is an air conditioner or heat pump that: is permanently installed; directly heats or cools 
air within the conditioned space; and uses one or more indoor coils that are mounted on walls or ceilings within the 
conditioned space. The system may be of a modular design that allows for combining multiple outdoor coils and 
compressors to create one unified system. 

NFRC 100 is the National Fenestration Rating Council document titled "NFRC 100: Procedure for Determining 
Fenestration Product U-factors." (2011; NFRC 100 includes procedures for site fenestration formerly included in a 
separate document, NFRC 100-SB). 

NFRC 200 is the National Fenestration Rating Council document titled "NFRC 200: Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Incidence." (201~). 

NFRC 202 is the National Fenestration Rating Council document titled "NFRC 202: Procedures for Determining 
Translucent Fenestration Product Visible Transmittance at Normal Incidence." (201~). 

NFRC 203 is the National Fenestration Rating Council document titled "NFRC 203: Procedure for Determining 
Visible Transmittance of Tubular Daylighting Devices." (201~). 

NFRC 400 is the National Fenestration Rating Council document titled "NFRC 400: Procedure for Determining 
Fenestration Product Air Leakage." (201,;lG). 

NONRESIDENTIAL BUILDING is any building which is identified in the California Building Code Table; 
Description of Occupancy as Group A, B, E, F, H, M, or S; and is a U; as defined by Part_2 ofTitle24 of the 
California Code or Regulation. 
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NOTE: Requirements for high-rise residential buildings and hotels/motels are included in the nonresidential sections 
ofPart6. 

NONRESIDENTIAL BUILDING OCCUPAN<;:Y TYPES are building types in which a minimum of90 percent 
of the building floor area functions as one of the following, which do not qualify as any other Building Occupancy 
Types more specifically defined in Section 100.1, and which do not have a combined total of more than 10 percent of 
the area functioning of any Nonresidential Function Areas specifically defined in Section 100.1: 

Auditorium Building is a public building in which a minimum of90 percent of the building floor area are 
rooms with fixed seating that are primarily used for public meetings or gatherings. 

Classroom Building is a building for an educational institution in which a minimum of 90 percent of the 
building floor area are classrooms or educational laboratories. 

Commercial and Industrial Storage Building is a building for which a minimum or 90 percent of the building 
floor area is used for storing items. 

Convention Center Building is a building in which a minimum of90 percent of the building floor area are 
rooms for meetings and conventions, which have neither fixed seating nor fixed staging. 

Financial Institution Building is a building in which a minimum of90 percent of the building floor area are 
rooms used for an institution which collects funds from the public and places them in financial assets, such as 
deposits, loans, and bonds. 

General Commercial and Industrial Work Building is a building in which a minimum of90 percent of the 
building floor area are rooms for performing a craft, assembly or manufacturing operation. 

Grocery Store Building is a building in which a minimum of90 percent of the building floor area is sales floor 
for the sale of foodstuffs. 

Library Building is a building in which a minimum of 90 percent of the building floor area are rooms use as a 
repository of literary materials, kept for reading or reference such as books, periodicals, newspapers, pamphlets 
and prints. 

Medical Buildings and Clinic Buildings are non "I" occupancy buildings in which a minimum of90 percent of 
the building floor area are rooms where medical or clinical care is provided, does not provide overnight patient 
care, and is used to provide physical and mental care through medical, dental, or psychological examination and 
treatment. 

Office Building is a building of CBC Group B Occupancy in which a minimum of 90 percent of the building 
floor area are rooms in which business, clerical or professional activities are conducted. 

Parking Garage Building is a building in which a minimum of90 percent of the building floor area is for the 
purpose of parking vehicles, which consists of at least a roof over the parking area enclosed with walls on all 
sides. The building includes areas for vehicle maneuvering to reach designated parking spaces. If the roof of a 
parking structure is also used for parking, the section without an overhead roof is considered an outdoor parking 
lot instead of a parking garage. 

Religious Facility Building is a building in which a minimum of90 percent of the floor area in the building 
floor area are rooms for assembly of people to worship. 

Restaurant Building is a building in which a minimum of 90 percent of the building floor area are rooms in 
which food and drink are prepared and served to customers in return for money. 

School Building is a building in which a minimum of90 percent of the building floor area is used for an 
educational institution, but in which less than 90 percent of the building floor area is classrooms or educational 
laboratories, and may include an auditorium, gymnasium, kitchen, library, multi-purpose room, cafeteria, 
student union, or workroom. A maintenance or storage building is not a school building. 

Theater Building is a building in which a minimum of90 percent of the building floor area are rooms having 
tiers of rising seats or steps for the viewing of motion pictures, or dramatic performances, lectures, musical 
events and similar live performances. 

NONRESIDENTIAL COMPLIANCE MANUAL is the manual developed by the Commission, under Section 
25402.l(e) of the Public Resources Code, to aid designers, builders, and contractors in meeting the energy efficiency 
requirements for nonresidential, high-rise residential, and hotel/motel buildings. 
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NONRESIDENTIAL FUNCTION AREAS are those areas, rooms, and spaces within Nonresidential Buildings which 
fall within the following particular definitions, and are defined according to the most specific definition: 

Aisle Way is the passage or walkway between storage racks permanently anchored to the floor-in a Commercial 
or Industrial Storage Building, where the racks are used to store materials such as goods and merchandise. 

Atrium is a large-volume indoor space created by openings between two or more stories but is not used for an 
enclosed stairway, elevator hoistway, escalator opening, or utility shaft for plumbing, electrical, air-conditioning 
or other equipment. 

Auditorium Room is a room with fixed seats used for public meetings or gatherings. 

Auto Repair Bay is a room or area used to repair automotive equipment and/or vehicles. 

Beauty Salon is a room or area in which the primary activity is manicures, pedicures, facials, or the cutting or 
styling of hair. 

Civic Meeting Place is a space in a government building designed or used for public debate, discussion, or 
public meetings of governmental bodies. 

Classroom, Lecture, Training, Vocational Room is a room or area where an audience or class receives 
instruction. 

Commercial and Industrial Storage Area is a room or area used for storing of items such as goods and 
merchandise. 

Commercial and Industrial Storage Area (refrigerated) is a room or area used for storing items where 
mechanical refrigeration is used to maintain the space temperature at 55° For_ less. 

Convention, Conference, .and Meeting Centers are rooms or areas that are designed or used for meetings, 
conventions or events, and that have neither fixed seating nor fixed staging. 

Corridor is a passageway or route into which compartments or rooms open. 

Dining is a room or area where meals that are served to the customers will be consumed. 

Electrical/Mechanical/Telephone Room is a room in which the building's electrical switchbox or control 
panels, telephone switchbox, and/or HV AC controls or equipment is located. 

Exercise Center or Gymnasium is a room or area equipped for gymnastics, exercise equipment, or indoor 
athletic activities. 

Exhibit, Museum Area is a room or area in a museum that has for its primary purpose exhibitions, having 
neither fixed seating nor fixed staging. An exhibit does not include a gallery or other place where art is for sale. 
An exhibit does not include a lobby, conference room, or other occupancies where the primary function is_not 
exhibitions. 

Financial Transaction Area is a room or area used by an institution which collects funds from the public and 
places them in financial assets, such as deposits, loans and bonds, and includes tellers, work stations, and 
customers' waiting areas; to complete financial transactions. Financial transaction areas do not include private 
offices, hallways, restrooms, or other support areas. 

General Commercial and Industrial Work Area is a room or area in which an art, craft, assembly or 
manufacturing operation is performed. Lighting installed in these areas is classified as follows: 

High bay: Where the luminaires are 25 feet or more above the floor. 

Low bay: Where the luminaires are less than 25 feet above the floor. 

Precision: Where visual tasks of small size or fine detail such as electronics assembly, fine woodworking, 
metal lathe operation, fine hand painting and finishing, egg processing operations, or tasks of similar visual 
difficulty are performed. 

Grocery Sales Area is a room or area that has as its primary purpose the sale of foodstuffs requiring additional 
preparation prior to consumption. 

Hotel Function Area is a hotel room or area such as a hotel ballroom, meeting room, exhibit hall or conference 
room, together with pre-function areas and other spaces ancillary to its function. 
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Kitchen/Food Preparation is a room or area with cooking facilities or an area where food is prepared. 

Laboratory, Scientific is a room or area where research, experiments, and measurement in medical and 
physical sciences are performed requiring examination of fine details. The area may include workbenches, 
countertops, scientific instruments, and associated floor spaces. Scientific laboratory does not refer to film, 
computer, and other laboratories where scientific experiments are not performed. · 

Laundry is a room or area primarily designed or used for laundering activities. 

Library Area is a room or area primarily designed or used as a repository for literary materials, such as books, 
periodicals, newspapers, pamphlets and prints, kept for reading or reference. 

Reading Area is a room or area in a library containing tables, chairs, or desks for patrons to use for the 
purpose of reading books and other reference documents. Library reading areas include reading, circulation, 
and checkout areas. Reading areas do not include private offices, meeting, photocopy, or other rooms not 
used specifically for reading by hbrary patrons. 

Stack Area is a room or area in a library with grouping of shelving sections. Stack aisles include pedestrian 
paths located in stack areas. · 

Lobby 

Hotel is the contiguous area in a hotel/motel between the main entrance and the front desk, including 
reception, waiting and seating areas. 

Main Entry is the contiguous area in buildings other than hotel/motel that is directly located by the main 
entrance of the building through which persons must pass, including any ancillary reception, waiting and 
seating areas. 

Locker or Dressing Room is a room or area for changing clothing, sometimes equipped with lockers. 

Lounge is a room or area in a public place such as a hotel, airport, club, or bar, designated for people to sit, wait 
and relax. 

Mall is a roofed or covered common pedestrian area within a mall building that serves as access for two or more 
tenants. 

Medical and Clinical Care Area is a non "I" occupancy room or area in a building that does not provide 
overnight patient care and that is used to provide physical and mental care through medical, dental, or 
psychological examination and treatment, including, but not limited to, laboratories and treatment spaces. 

Museum is a room or area in which the primary function is the care or exhibit of works of artistic, historical, or 
scientific value. A museum does not include a gallery or other place where art is for sale. A museum does not 
include a lobby, conference room, or other occupancies where the primary function is not the care or exhibit of 
works of artistic, historical, or scientific value. 

Office Area is a room, area in a building of CBC Group B Occupancy in which business, clerical or 
professional activities are conducted. 

Open Area is a warehouse facility term describing a large unobstructed area that is typically used for the 
handling and temporary storage of goods. 

Parking Garage Areas include the following: 

Parking Areas are the areas of a Parking Garage used for the purpose of parking and maneuvering of 
vehicles on a single floor. Parking areas include sloping floors of a parking garage. Parking areas do not 
include Daylight Transition Zones, Dedicated Ramps, or the roof of a Parking Garage, which may be 
present in a Parking Garage. 

Daylight Transition Zone in a Parking Garage is the interior path of travel for vehicles to enter a parking 
garage as needed to transition from exterior daylight levels to interior light levels. Daylight Transition 
Zones only include the path of vehicular travel and do not include adjacent Parking Areas. 

Dedicated Ramps in Parking Garages are driveways specifically for the purpose of moving vehicles 
between floors of a parking garage and which have no adjacent parking. Dedicated ramps do not include 
sloping floors of a parking structure, which are considered Parking Areas. 
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Religious Worship Area is a room or area in which the primary function is for an assembly of people to 
worship. Religious worship does not include classrooms, offices, or other areas in which the primary function is 
not for an assembly of people to worship. 

Restroom is a room providing personal facilities such as toilets and washbasins. 

Retail Merchandise Sales Area is a room or area in which the primary activity is the sale of merchandise. 

Server Room is a room smaller than 500 square feet, within a larger building, in which networking equipment 
and Information Technology (IT) server equipment is housed, and a minimum of five IT severs are installed in 
frame racks. 

Server Aisle is an aisle ofracks of Information Technology (IT) server equipment in a Server Room. While 
networking equipment may also be housed on these racks, it is largely a room to manage server equipment. 

Stairs is a series of steps providing passage for persons from one level of a building to another, including 
escalators. 

Stairwell is a vertical shaft in which stairs are located. 

Support Area is a room or area used as a passageway, utility room, storage space, or other type of space 
associated with or secondary to the function of an occupancy that is listed in these regulations. 

Tenant Lease Area is a room or area in a building intended for lease for which a specific tenant is not identified 
at the time of building permit application. 

Theater Areas include the following: 

Motion Picture Theater is an assembly room or area with tiers of rising seats or steps for the showing of 
motion pictures. 

Performance Theater is an assembly room or area with tiers of rising seats or steps for the viewing of 
dramatic performances, lectures, musical events and similar live performances. 

Transportation Function Area is the ticketing area, waiting area, baggage handling areas, concourse, in an 
airport terminal, bus or rail terminal or station, subway or transit station, or a marine terminal. 

Videoconferencing Studio is a room with permanently installed videoconferencing cameras, audio equipment, 
and playback equipment for both audio-based and video-based two-way communication between local and 
remote sites. 

Vocational Area is a room or area used to provide training in a special skill to be pursued as a trade. 

Waiting Area is an area other than a hotel lobby or main entry lobby normally provided with seating and used 
for people waiting. 

Wholesale Showroom is a room or area where samples of merchandise are displayed. 

NONSTANDARD PART LOAD VALUE (NPL V) is a single- number part-load efficiency figure of merit for 
chillers referenced to conditions other than IPL V conditions. (See "integrated part load value.") 

NORTH-FACING (See "orientation.") 

OCCUPIABLE SPACE is any enclosed space inside the pressure boundary and intended for human activities, 
including, but not limited to, all habitable spaces, toilets, closets, halls, storage and utility areas, and laundry areas. 

ONLINE CAPACITY is the total combined capacity in actual cubic feet per minute of compressed air at a given 
pressure from all online compressors. 

ONLINE COMPRESSORS are all the compressors that are physically connected to compressed air piping and are 
available to serve peak load. Online compressors do not include back up compressors whose only purpose is to be 
available when an online compressor fails. 

OPEN COOLING TOWER is an open, or direct contact, cooling tower which exposes water directly to the cooling 
atmosphere, thereby transferring the source heat load from the water directly to the air by a combination of heat and 
mass transfer. · 

OPERABLE FENESTRATION is designed to be opened or closed. 
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OPTIMUM START CONTROLS are controls that are designed to automatically adjust the start time of a space 
conditioning system each day with the intent ofbringing the space to desired occupied temperature levels at the 
beginning of scheduled occupancy. 

OPTIMUM STOP CONROLS are controls that are designed to setup or setback thermostat setooints before 
scheduled unoccupied periods based upon the thermal lag and acceptable drift in space temperature that is withln 
comfort limits. 

ORIENTATION, CARDINAL is one of the four principal directional indicators, north, east, south, and west, 
which are marked on a compass, also called cardinal directions. 

ORIENTATION, EAST-FACING is oriented to within 45 degrees of true east, including 45°00'00" south of east 
(SE), but excluding 45°00'00" north of east (NE). 

· ORIENTATION, NORTH-FACING is oriented to within 45 degrees of true north, including 45°00'00" east of 
north (NE), but excluding 45°00'00' west of north (NW). 

ORIENTATION, SOUTH-FACING is oriented to within 45 degrees of true south including 45°00'00" west of 
south (SW), but excluding 45°00'00" east of south (SE). 

ORIENTATION, WEST-FACING is oriented to within45 degrees of true west, including 45°00'00" north of due 
west (NW), but excluding 45°00'00" south of west (SW). 

OUTDOOR AIR (Outside air) is air taken from outdoors and not previously circulated in the building. 

OUTDOOR LIGHTING is electrical lighting used to illuminate outdoor areas. 

OUTDOOR AREAS are areas external to a building. These include but are not limited to the following areas: 

Building entrance way is the external area of any operable doorway in or out of a building, including overhead 
doors. These areas serve any doorway, set of doors (including elevator doors such as in parking garages), 
turnstile, vestibule, or other form of portal that is ordinarily used to gain access to the building by its users and 
occupants. Where buildings have separate one-way doors to enter and to leave, this also includes any area 
serving any doors ordinarily used to leave the building. 

Building fa~ade is the exterior surfaces of a building, not including horizontal roofing, signs, and surfaces not 
visible from any public accessible viewing location. 
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Canopy is a permanent structure, other than a parking garage area, consisting of a roof and supporting building 
elements, with the area beneath at least partially open to the elements. A canopy may be freestanding or attached 
to surrounding structures. A canopy roof may serve as the floor of a structure above. 

Carport is a covered, open-sided structure designed or used primarily for the purpose of parking vehicles, 
having a roof over the parking area. Typically, carports are free-standing or projected from the side of the 
building and are only two or fewer car lengths deep. A Carport is not a Garage. 

Hardscape is the area of an improvement to a site that is paved or has other structural features such as curbs, 
plazas, entries, parking lots, site roadways, driveways, walkways, sidewalks, bikeways, water features and pools, 
storage or service yards, loading docks, amphitheaters, outdoor sales lots, and private monuments and statuary. 

Outdoor sales frontage is the portion of the perimeter of an outdoor sales area immediately adjacent to a public 
street, road, or f*l:blie-sidewalk. 

Outdoor sales lot is an uncovered paved area used exclusively for the display of vehicles, equipment or other 
merchandise for sale. All internal and adjacent access drives, walkway areas, employee and customer parking 
areas, vehicle service or storage areas are not outdoor sales lot areas, but are considered hardscape. 

Parking lot is an uncovered area for the purpose of parking vehicles. Parking lot is a type of hardscape. 
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Paved area is an area that is paved with concrete, asphalt, stone, brick, gravel, or other improved wearing 
surface, including the curb. 

Principal viewing location is anywhere along the adjacent highway, street, road or sidewalk running parallel to 
an outdoor sales :frontage. 

Public monuments are statuary, buildings, structures, and/or hardscape on public land. 

Outdoor Sales canopy is a canopy specifically to cover and protect an outdoor sales area. 

Stairways and Ramps. Stairways are one or more flights of stairs with the necessary landings and platforms 
connecting them to form a continuous and uninterrupted passage from one level to another. An exterior stairway 
is open on at least one side, except for required structural columns, beams, handrails and guards. The adjoining 
open areas shall be either yards, courts or public ways. The other sides of the exterior stairway need not be open. 
Ramps are walking surfaces with a slope steeper than 5 percent. 

Vehicle service station is a gasoline, natural gas, diesel, or other fuel dispensing station. 

OUTDOOR LIGHTING ZONE is a geographic area designated by the California Energy Commission in 
accordance with Part 1, Section 10-114, that determines requirements for outdoor lighting, including lighting power 
densities and specific control, equipment or performance requirements. Lighting zones are numbered LZO, LZl, 
LZ2, LZ3 and LZ4. 

OVERHANG is a contiguous opaque surface, oriented horizontally and projecting outward horizontally from an 
exterior vertical surface. 

OVERHANG OFFSET is the vertical distance from the edge of exposed exterior glazing at the head of a window 
to the overhang. 

OVERHANG PROJECTION is the horizontal distance, measured outward horizontally from the surface of 
exposed exterior glazing at the head of a window to the outward edge of an overhang. 

PART 1 means Part 1 of Title 24 of the California Code of Regulations. 

PART 6 means Part 6 of Title 24 of the California Code of Regulations. 

PART LOAD OPERATION occurs when a system or device is operating below its maximum rated capacity. 

PARTICLE SIZE EFFICIENCY is the :fraction (percentage) of particles that are captured on air filter equipment 
as determined during rating tests conducted in accordance with ASHRAE Standard 52.2 or AHRl Standard 680. 
Particle Size Efficiency is measured in three particle size ranges: 0.3-1.0, 1.0-3.0, 3.0-10 microns. 

POOLS, ANSI/NSPI-5 is the American National Standards Institute and National Spa and Pool Institute document 
titled "American National Standard for Residential lnground Swimming Pools" 2003 (ANSI/NSPI-5 2003). 

POOLS, AUXILIARY POOL LOADS are features or devices that circulate pool water in addition to that required 
for pool filtration, including, but not limited to, solar pool heating systems, filter backwashing, pool cleaners, 
waterfalls, fountains, and spas. 

POOLS, BACKWASH VAL VE is a diverter valve designed to backwash filters located between the circulation 
pump and the filter, including, but not limited to, slide, push-pull, multi-port, and full-flow valves. 

POOLS, MUL TISPEED PUMP is a pump capable of operating at two ~or more speeds and includes two-speed 
and variable-speed pumps. 

POOLS, NSF/ANSI 50 is the NSF International (formerly National Sauitation Foundation) Standard and American 
National Standards Institute document titled "Circulation System Components and Related Materials for Swimming 
Pools, Spas/Hot Tubs" 2005 (NSF/ANSI 50-2005). 

POOLS, RESIDENTIAL are permanently installed residential in-ground swimming pools intended for use by a 
single-family home for noncommercial purposes and with dimensions as defined in ANSI/NSPI-5. 

PRESSURE BOUNDARY is the primary air enclosure boundary separating indoor and outdoor air. For example, a 
volume that has more leakage to the outside than to the conditioned space would be considered outside the pressure 
boundary. Exposed earth in a crawlspace or basement shall not be considered part of the pressure boundary. 
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PRIMARY AIRFLOW is the airflow (cfm or Lis) supplied to the zone from the air-handling unit at which the 
outdoor air intake is located. It includes outdoor intake air and recirculated air from that air-handling unit but does 
not include air transferred or air recirculated to the zone by other means. 

PRIMARY STORAGE is compressed air storage located upstream of the distribution system and any pressure flow 
regulators. 

PROCESS is an activity or treatment that is not related to the space conditioning, lighting, service water heating, or 
ventilating of a building as it relates to human occupancy. 

PROCESS BOILER is a type of boiler with a capacity (rated maxim.um input) of 300,000 Btus per hour (Btu/h) or 
more that serves a process. 

PROCESS, COVERED are processes that are regulated under Part 6,, whi@h=serving m@ltui@ @ttt aFil E:st limit@e ts 
computer l'©@m:ootarooms. data centers, elevators. escalators and moving walkways. laborato~, @nhattst, enclosed 
parking garage~ @1m!!tiflt, commercial kitchell§. vei11tilatisll, refrigerat@l'ed warehouses, sapei¥ma¥keit commercial 
refrigeration syst@ms, compressed air systems, p¥€l@@ss @sslmg tew@l'S and process boilers. 

PROCESS, EXEMPT is a process that is not a covered process. 

PROCESS LOAD is a load resulting from a process. 

PROCESS LOAD, COVERED the energy consumption of and/or the heat generated by a piece of equipment or 
device that is part of a covered process. 

PROCESS LOAD, EXEMPT is the energy consumption of and/or the heat generated by a piece of equipment or 
device that is part of an exempt process. 

PROCESS SPACE is a space that is thermostatically controlled to maintain a process environment temperature less 
than 55° F or to maintain a process environment temperature greater than 90° F for the whole space that the system 
serves, or that is a space with a space-conditioning system designed and controlled to be incapable of operating at 
temperatures above 55° F or incapable of operating at temperatures below 90° F at design conditions. 

PROPOSED DESIGN BUILDING ENERGY USE is the predicted energy use of proposed building derived from 
application of the building energy use modeling rules described in the Alternative Calculation Method (ACM) 
Approval Manual 

PUBLIC AREAS are spaces generally open to the public at large, customers or congregation members, or similar 
spaces where occupants need to be prevented from controlling lights for safety, security, or business reasons. 

R-V ALUE is the measure of the thermal resistance of insulation or any material or building component expressed in 
fi2-hr-°F /Btu. 

RADIANT BARRIER is a highly reflective, low emitting material installed at the underside surface of the roof 
deck and the inside surface of gable ends or other exterior vertical surfaces in attics to reduce solar heat gain. 

RAISED FLOOR is a floor (partition) over a crawl space, or an unconditioned space, or ambient air. 

READILY ACCESSIBLE is capable of being reached quickly for operation, repair or inspection, without requiring 
climbing or removing obstacles, or resorting to access equipment. 

RECOOL is the cooling of air that has been previously heated by space-conditioning equipment or systems serving 
the same building. 

RECOVERED ENERGY is energy used in a building that (1) is recovered from space conditioning, service water 
heating, lighting, or process equipment after the energy has performed its original :function; (2) provides space 
conditioning, service water heating, or lighting; and (3) would otherwise be wasted. 

REFERENCE APPENDICES is the support document for the Building Energy Efficiency Standards and the ACM 
Approval Manuals. The document consists of three sections: the Reference Joint Appendices (JA), the Reference 
Residential Appendices (RA), and the Reference Nonresidential Appendices (NA). 

REFLECTANCE, SOLAR is the ratio of the reflected solar flux to the incident solar flux. 

REFRIGERATED CASE is a manufactured commercial refrigerator or freezer, including but not limited to display 
cases, reach-in cabinets, meat cases, and frozen food and soda fountain units. 
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REFRIGERATED SPACE is a space constructed for storage or handling of products, where mechanical 
refrigeration is used to maintain the space temperature at 55° For less. 
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REFRIGERATED WAREHOUSE is a building or a space greater than or equal to 3,000 square feet constructed 
for storage or handling of products, where mechanical refrigeration is used to maintain the space temperature at 55° 
For less. 

REHEAT is the heating of air that has been previously cooled by cooling equipment or supplied by an economizer. 

RELOCATABLE PUBLIC SCHOOL BUILDING is a relocatable building as defined by Title 24, Part 1, Section 
4-314, which is subject to Title 24, Part 1, Chapter 4, Group 1. 

REP AIR is the reconstruction or renewal for the purpose of maintenance of any component, system, or equipment of 
an existing building. Repairs shall not increase the preexisting energy consumption of the repaired component, 
system, or equipment. Replacement of any component, system, or equipment for which there are requirements in the 
Standards is considered an alteration and not a repair. 

REPLACEMENT AIR is air that is used to replace air removed from a building through an exhaust system. 
Replacement air may be derived from one or more of the following: makeup air, portions of supply air, transfer air, 
or infiltration air. 

SUPPLY AIR is air entering a space from an air-conditioning, heating, or ventilating system for the purpose of 
comfort conditioning. Supply air is generally filtered, fan-forced, and heated, cooled, humidified or dehumidified as 
necessary to maintain specified temperature and humidity conditions. 

TRANSFER AIR is air transferred, whether actively by fans or passively by pressure differentials, from one room 
to another within a building through openings in the room envelope. 

INFILTRATION AIR is outdoor air that enters a building or space through openings in the building or space 
envelope due to negative pressure in the space or building relative to the exterior of the building envelope. 

RESIDENTIAL BUILDING (See "high-rise residential building" and "low-rise residential building,") 

RESIDENTIAL COMPLIANCE MANUAL is the manual developed by the Commission, under Section 25402.1 
of the Public Resources Code, to aid designers, builders, and contractors in meeting Energy Efficiency Standards for 
low-rise residential buildings. 

RESIDENTIAL SP ACE TYPE is one of the following: 

Bathroom is a room or area containing a sink used for personal hygiene, toilet, shower, or a tub. 

Closet is a nonhabitable room used for the storage oflinens, household supplies, clothing, non-perishable food, 
or similar uses, and which is not a hallway or passageway. 

Garage is a nonhabitable building or portion of building, attached to or detached from a residential dwelling 
unit, in which motor vehicles are parked. 

Kitchen is a room or area used for cooking, food storage and preparation and washing dishes, including 
associated counter tops and cabinets, refrigerator, stove, ovens, and floor area. 

Laundry is a nonhabitable room or space which contains plumbing and electrical connections for a washing 
machine or clothes dryer. 

Storage building is a nonhabitable detached building used for the storage of tools, garden equipment, or 
miscellaneous items. 

Utility room is a nonhabitable room or building which contains only HV AC, plumbing, or electrical controls or 
equipment; and which is not a bathroom, closet, garage, or laundry room. 

ROOF is the outside cover of a building or structure including the structural supports, decking, and top layer that is 
exposed to the outside with a slope less than 60 degrees from the horizontal. 

ROOF, LOW-SLOPED is a roof that has a ratio of rise to run of2:12 or less (9.5 degrees from the horizontal). 

ROOF, STEEP-SLOPED is a roof that has a ratio of rise to run of greater than 2: 12 (9.5 degrees from the 
horizontal). 
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ROOFING PRODUCT is the top layer of the roof that is exposed to the outside, which has properties including but 
not limited to solar reflectance, thermal emittance, and mass. 

ROOF RECOVER BOARD is a rigid type board, installed directly below a low-sloped roof membrane, with or 
without above deck thermal insulation, to: (a) improve a roof system's compressive strength, (b) physically separate 
the roof membrane from the thermal insulation, or ( c) physically separate a new roof covering from an underlying 
roof membrane as part of a roof overlay project. 

RUNOUT is piping that is no more than 12 feet long and connects to a fixture or an individual terminal unit. 

SATURATED CONDENSING TEMPERATURE (also known as CONDENSIN_G TEMPERATURE) is: (a) 
for single component and azeotropic refrigerants, the saturation temperature corresponding to the refrigerant pressure 
at the condenser entrance, or (b) for zeotropic refrigerants, the arithmetic average of the Dew Point and Bubble Point 
temperatures corresponding to the refrigerant pressure at the condenser entrance. 

SCIENTIFIC EQUIPMENT is measurement, testing or metering equipment used for scientific research or 
investigation, including but not limited to manufactured cabinets, carts and racks. 

SEASONAL ENERGY EFFICIENCY RATIO (SEER) is the total cooling output of an air conditioner in Btu 
during its normal usage period for cooling divided by the total electrical energy input in watt-hours during the same 
period, as determined using the applicable test method in the Appliance Efficiency Regulations. 

SERVICE WATER HEATING is heating of water for sanitary purposes for human occupancy, other than for 
comfort heating. 

SHADING is the protection from heat gains because of direct solar radiation by permanently attached exterior 
devices or building elements, interior shading devices, glazing material, or adherent materials. 

SHADING COEFFICIENT (SC) is the ratio of the solar heat gain through a fenestration product to the solar heat 
gain through an unshaded 1/8-inch-thick clear double strength glass under the same set of conditions. For 
nonresidential, high-rise residential, and hotel/motel buildings, this shall exclude the effects of mullions, frames, 
sashes, and interior and exterior shading devices. 

SIGN definitions include the following: 

Electronic Message Center (EMC) is a pixilated image producing electronically controlled sign formed by any 
light source. Bare lamps used to create linear lighting animation sequences through the use of chaser circuits, 
also known as "chaser lights" are not considered an EMC. 

Illuminated face is a side of a sign that has the message on it. For an exit sign it is the side that has the word 
"EXIT" on it. 

Sign,.cabinet is an internally illuminated sign consisting of frame and face, with a continuous translucent 
message panel, also referred to as a panel sign. 

Sign, channel letter is an internally illuminated sign with multiple components, each built in the shape of an 
individual three dimensional letters or symbol that are each independently illuminated, with a separate 
translucent panel over the light source for each element. 

Sign, double-faced is a sign with two parallel opposing faces. 

Sign, externally illuminated is any sign or a billboard that is lit by a light source that is external to the sign 
directed towards and shining on the face of the sign. 

Sign, internally illuminated is a sign that is illuminated by a light source that is contained inside the sign where 
the message area is luminous, including cabinet signs and channel letter signs. 

Sign, traffic is a sign for traffic direction, warning, and roadway identification. 

Sign, unfiltered is a sign where the viewer perceives the light source directly as the message, without any 
colored filter between the viewer and the light source, including neon, cold cathode, and LED signs. 

SINGLE FAMILY RESIDENCE is a building that is of Occupancy Group R-3. 

SINGLE PACKAGE VERTICAL AIR CONDITIONER (SPV AC): Is a type of air-cooled small or large 
commercial package air-conditioning and heating equipment; factory assembled as a single package having its major 
components arranged vertically, which is an encased combination of cooling and optional heating components; is 
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intended for exterior mounting on, adjacent interior to, or through an outside wall; and is powered by single or three
phase current. It may contain separate indoor grille, outdoor louvers, various ventilation options, indoor free air 
discharge, ductwork, wall plenum, or sleeve. Heating components may include electrical resistance, steam, hot water, 
gas, or no heat but may not include reverse cycle refrigeration as a heating means. 

SINGLE PACKAGE VERTICAL HEAT PUMP (SPVHP): Is an SPV AC that utilizes reverse cycle refrigeration 
as its primary heat source, with secondary supplemental heating by means of electrical resistance, steam, hot water, 
or gas. 

SINGLE ZONE SYSTEM is an air distribution system that supplies air to one thermal zone. 

SITE-BUILT is fenestration designed to be field-glazed or field assembled units using specific factory cut or 
otherwise factory formed framing and glazing units that are manufactured with the intention of being assembled at 
the construction site. These include storefront systems, curtain walls and atrium roof systems. 

SITE SOLAR ENERGY is thermal, chemical, or electrical energy derived from direct conversion of incident solar 
radiation at the building site. 

SKYLIGHT is fenestration installed on a roofless than 60 degrees from the horizontal. 

SKYLIGHT AREA is the area of the rough opening for the skylight. 

SKYLIGHT TYPE is one of the following three types of skylights: glass mounted on a curb, glass not mounted on 
a curb or plastic (assumed to be mounted on a curb). 

SMACNA is the Sheet Metal and Air-Conditioning Contractors National Association. 

SMACNA HV AC DUCT CONSTRUCTION STANDARDS is the Sheet Metal Contractors' National Association 
document "HV AC Duct Construction Standards Metal and Flexible - 3rd Edition," 2006 (2006ANSI/SMACNA-006-
2006 HV AC Duct Construction Standards Metal and Flexible 3rd Edition) 

SMACNA RESIDENTIAL COMFORT SYSTEM INSTALLATION STANDARDS MANUAL is the Sheet 
Metal Contractors' National Association document titled "Residential Comfort System Installation Standards 
Manual, Seventh Edition." (1998). 

SOCIAL SERVICES BUILDING is a space where public assistance and social services are provided to individuals 
or families. 

SOLAR REFLECTANCE INDEX (SRI) is a measure of the roofs ability to reject solar heat which includes both 
reflectance and emittance. 

SOLAR SA VIN GS FRACTION (SSF) is the fraction of domestic hot water demand provided by a solar water
heating system. 

SOLAR ZONE is a section of the roof designated and reserved for the future installation of a solar electric or solar 
thermal system. 

SOUTH-FACING (See "orientation,,,") 

SPA is a vessel that contains heated water in which humans can immerse themselves, is not a pool, and is not a 
bathtub. 

SPACE-CONDITIONING SYSTEM is a system that provides heating, or cooling withiri or associated with 
conditioned spaces in a building, and may incorporate use of components such as chillers/compressors, fluid 
distribution systems (e.g., air ducts, water piping, refrigerant piping), pumps, air handlers, cooling and heating coils, 
air or water cooled condensers, economizers, terminal units, and associated controls. 

SP ANDREL is opaque glazing material most often used to conceal building elements between floors of a building 
so they cannot be seen from the exterior, also known as "opaque in-fill systems." 

STANDARD DESIGN BIDLDING is a building that complies with the mandatory and prescriptive requirements in 
the Title 24 Building Energy Efficiency Standards by using the building energy modeling rules described in the 
Alternative Calculation Method (ACM) Reference Manual. 

STORAGE, COLD, is a storage area within a refrigerated warehouse where space temperatures are maintained at or 
above 32° F. 
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STORAGE, FROZEN is a storage area within a refrigerated warehouse where the space temperatures are 
maintained below 32° F. 

TENANT SP ACE is a portion of a building occupied by a tenant. 

THERMAL MASS is solid or liquid material used to store heat for later heating use or for reducing cooling 
requirements. 

THERMAL RESISTANCE (R) is a measurement of the resistance over time of a material or building component 
to the passage of heating (hr x ft2 x °F)/Btu. 

THERMOSTAT is an automatic control device or system used to maintain temperature at a fixed or adjustable 
setpoint. 

THERM OST A TIC EXP ANSI ON VAL VE (TXV) is a refrigerant metering valve, installed in an air conditioner or 
heat pump, which controls the flow of liquid refrigerant entering the evaporator in response to the superheat of the 
gas leaving it. 

TIME DEPENDENT VALUATION (TDV) ENERGY is the time varying energy caused to be used by the 
building to provide space conditioning and water heating and for specified buildings lighting. TDV energy accounts 
for the energy used at the building site and consumed in producing and in delivering energy to a site, including, but 
not limited to, power generation, transmission and distribution losses. 

TINTED GLASS is colored glass by incorporation of a mineral admixture resulting in a degree of tinting. Any 
tinting reduces both visible and radiant transmittance. 

TOTAL HEAT OF REJECTION (THR) is the heat rejected by refrigeration system compressors at design 
conditions, consisting of the design cooling capacity plus the heat of compression added by the compressors. 

TOWNHOUSE is a single-family dwelling unit constructed in a group of three or more attached units in which each 
unit extends from the foundation to roof and with open space on at least two sides. 

TRANSFER AIR is air transferred, whether actively by fans or passively by pressure differentials, from one room 
to another within a building through openings in the room envelope. 

TRIM COMPRESSOR is a compressor that is designated for part-load operation, handling the short term variable 
trim load of end uses, in addition to the fully loaded base compressors. 

U-FACTOR is the overall coefficient of thermal transmittance ofa fenestration, wall, floor, orroo:6'ceiling 
component, in Btu/(hr x ft2 x °F), including air film resistance at both surfaces. 

t1L is the Underwriters Laboratories. 

UL 727 is the Underwriters Laboratories document titled"'Standard for Oil-Fired Central Furnaces," 2006. 

UL 731 is the Underwriters Laboratories document titled "Standard for Oil-Fired Unit Heaters," 2006 with revision 
1 through 7.UL 1574 is the Underwriters Laboratories document entitled "Track Lighting Systems," 2000. 

UL 1598 is the Underwriters Laboratories document titled "Luminaires." 2008. 

UNCONDITIONED SPACE is enclosed space within a building that is not directly conditioned, or indirectly 
conditioned. · 

UNIT INTERIOR MASS CAP A CITY (UIMC) is the amount of effective heat capacity per unit of thermal mass, 
taking into account the type of mass material, thickness, specific heat, density and surface area. 

USDOE 10 CFR 430 is the regulation issued by Department of Energy and available in the Code of Federal 
Regulation - Title 10, Chapter II, Sub-chapter D, Part 430 - Energy Conservation Program for Consumer Products. 
Relevant testing methodologies are specified in "Appendix N to sub-part B of Part 430 - Uniform test method for 
measuring the energy consumption of furnaces and boilers." 

USDOE 10 CFR 431 is the regulation issued by Department of Energy and available in the Code of Federal 
Regulation - Title 10, Chapter II, Sub-chapter D, Part 431 - Energy Conservation Program for Certain Commercial 
and Industrial equipment. Relevant testing methodologies are specified in "Subpart E to Part 431 - Uniform test 
method for the measurement of energy efficiency of commercial packaged boilers." 
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VAPOR RETARD ER CLASS is a measure of the ability of a material or assembly to limit the amount of moisture 
that passes through the material or assembly meeting Section 202 of the 2010 California Building Code. 

VARIABLE AIR VOLUME (VA V) SYSTEM is a space-conditioning system that maintains comfort levels by 
varying the volume of supply air to the zones served. 

VENDING MACHINE is a machine for vending and dispensing refrigerated or non-refrigerated food and 
beverages or general merchandise. 

VERTICAL CLi4 .. ZINC (See "window") 

VERY VALUABLE MERCHANDISE is rare or precious objects, including, but not limited to, jewelry, coins, 
small art objects, crystal, ceramics, or silver, the selling of which involves customer inspection of very fine detail 
from outside of a locked case. 

WALL TYPE is a type of wall assembly having a specific heat capacity, framing type, and U-factor. 

WATER BALANCE IN EVAPORATIVE COOLING TOWERS The water balance of a cooling tower is: 

M=E + B, where: 

M = n;.akeup water (from the mains water supply) 

E = losses due to evaporation 

B = losses due to blowdown 

WEST-FACING (See "orientation") 

WINDOW FILM is fenestration attachment products which consist of a flexible adhesive-backed polymer film 
which may be applied to the interior or exterior surface of an existing glazing system. 

WOOD HEATER is an enclosed wood-burning appliance used for space heating and/or domestic water heating. 

WOOD STOVE (See ''wood heater,,,") 

ZONE, CRITICAL is a zone serving a process where reset of the zone temperature setpoint during a demand shed 
event might disrupt the process, including but not limited to computer rooms, data centers, telecom and private 
branch exchange (PBX) rooms, and laboratories. 

ZONE, NON-CRITICAL is a zone that is not a critical zone. 

ZONE, SPACE-CONDITIONING, is a space or group of spaces within a building with sufficiently similar 
comfort conditioning requirements so that comfort conditions, as specified in Section 140.4(b)3 or 150.0(h), as 
applicable, can be maintained throughout the zone by a single controlling device. 
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FIGURE 100.1-A-CALIFORNIA CLIMATE ZONES 

Climate Zones for Residential and Nonresidential Occupancies 

SECTION 100.I - DEFINITIONS AND RULES OF CONSTRUCTION 



2016 Building Energy Efficiency Standards Page 83 

SECTION 100.2 - CALCULATION OF TIME DEPENDENT VALUATION 
(TDV) ENERGY 
Time Dependent Valuation (TDV) energy shall be used to compare proposed designs to their energy budget when 
using the performance compliance approach. TDV energy is calculated by multiplying the site energy use (electricity 
kWh, natural gas therms, or fuel oil or LPG gallons) for each energy type times the applicable TDV multiplier. TDV 
multipliers vary for each hour of the year and by energy type (electricity, natural gas or propane), by Climate Zone 
and by building type (low-rise residential or nonresidential, high-rise residential or hotel/motel). TDV multipliers are 
summarized in Reference Joint Appendix JA3. TDV multipliers for propane shall be used for all energy obtained 
from depletable sources other than electricity and natural gas. 
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SUBCHAPTER 2 
ALL OCCUPANCIES-MANDATORY REQUIREMENTS 

FOR THE MANUFACTURE, CONSTRUCTION AND 
INSTALLATION OF SYSTEMS, EQUIPMENT AND 

BUILDING COMPONENTS 

SECTION 110.0- SYSTEMS AND EQUIPMENT-GENERAL 
Sections 110.1through110.-lG=l 1 establish specify requirements for manufacturing, construction, and installation of 
certain systems, equipment, appliances and building components that are installed in buildings regulated by Part 
~within the scope of Section 100.0(a). 

NOTE: The requirements of Sections 110.0 through 110.-lG=l 1 awly to newly constructed buildings. Sections 
141. 0 and 150 .2 specify which requirements of Sections 110 .1 through 110 . .w=11= also awly to additions and 
alterations to existing buildings. 

(a) General Requirements. Systems, equipment, appliances and building components ~shall ·only be 
installed in a building within the scope ofSectioR 100.0(a)regulated by Part 6 oB:ly if: 

1. (aj--The manufacturer has certified that the system, equipment, appliances or building component 
complies with the applicable manufacturing provisions of Sections 110.1 through 110.Wll, =and 

2. (ej-The system, equipment, awliance or building component complies with all applicable installation 
provisions of Sections 110 .1 through 110.W11. 

(b) Certification Requirements for Manufactured Systems, Equipment, Appliances and Building 
Components. 

1. Appliances that are within the scope of Section 1601 of the Appliance Efficiency Regulations shall only be 
installed if they have been certified to the Energy Commission by the manufacturer. pursuant to the 
provisions ofTitle 20 California Code ofRegulations, Section 1606; or 

2. Systems. equipment, appliances and building components that are required by Part 6 or the Reference 
Appendices to be certified to the Energy Commission., which are not appliances that are within the scope of 
Section 1601 of the Appliance Efficiency Regulations, shall only be installed if they are certified by the 
manufacturer in a declaration, executed under penalty of perjury under the laws of the State of California, 
that: 

A. all the information provided pursuant to the certification is true, complete, accurate and in compliance 
with all applicable requirements of Part 6; and 

B. the equipment, product, or device was tested using the test procedure specified in Part 6 if applicable;, 

3. The certification status of any system. equipment, appliance or building component shall be confirmed only 
by reference to: 

A. A directory published or approved by the Commission; or 

B. A copy of the application for certification from the manufacturer and the letter of acceptance 
from the Commission staff; or 

C. Written confirmation from the publisher of a Commission-awroved directory that a device has 
been certified; or 

D. A Commission-approved label on the device. 
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5. NOTE: Part 6 does not require a builder, designer, owner, operator, or enforcing agency to test any certified 
device to determine its compliance with minimum specifications or efficiencies adopted by the Commission. 
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SECTION 110.1 - MANDATORY REQUIREMENTS FOR APPLIANCES 
(a) Any appliance regulated by the Appliance Efficiency Regulations, Title 20 California Code of Regulations, 

Section 1601 et seq., may be installed only if the appliance fully complies with Section 1608(a) of those 
regulations_,_ 

(b) Except for those circumstances described in Section 110.l(c), ::eonformance with Part 6 specific efficiency 
levels required to comply with Part 6 mandatory, prescriptive and performance standards requirements shall be 
verified utilizing data from either: 

1. The Energy Commission's database of certified appliances maintained pursuant to Title 20 California Code 
of Regulations, Section 1606, and which is available at: www.energy.ca.gov/appliances/database/; or 

2. An equivalent directory published by a federal agency; or 

3. An approved trade association directory as defined in Title 20 California Code of Regulations, Section 
1606(h). 

( c) Conformance with Part 6 specific efficiency levels required to comply with Part 6 mandatory, prescriptive and 
performance standards requirements may shall be demonstrated either by utiliziRg mi:Bim.aldefault to the 
mandatory efficiency val:aes defiaedlevels specified in Part 6 or by following criteria procedures approved by 
the Commission pursuant to Section 10-109 of Title 24, Part 1, when: 

I. Data to verify conformance with Part 6 specific efficiency levels required to comply with Part 6 mandatory, 
prescriptive and performance standards requirements is not available pursuant to subdivision (b ); or 

2. Field verification and diagnostic testing is required for compliance with Part 6 and there isis the Energy 
Commission has not approved an applicablea field verification and diagnostic test protocol available in Part 
6 that is suitable that is applicable to the appliance; or 

3. The appliance meets the requirements of Section 110.l(a)-and-but has been site-modified in a way that 
affects its performance; or 

4. The ~U.S. Department of Energy has received approved a waiver from federal test procedures. 
pursuant to lffider-10 CFR Section 430.27 or Section 431.401 and that waiver fails to specify how the 
efficiency of the system shall be determined. 
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Certification by Manufacturers. Any space-conditioning equipment listed in this section may be installed only if 
the manufacturer has certified to the Commission that the equipment complies with all the applicable requirements of 
this section. 

(a) Efficiency. Equipment shall meet the applicable efficiency requirements in TABLE 110.2-A through TABLE 
110.2-K subject to the following: 

1. If more than one efficiency standard is listed for any equipment in TABLE 110.2-A through TABLE 110.2-
K, the equipment shall meet all the applicable standards that are listed; and 

2. If more than one test method is listed in TABLE 110.2-A through TABLE 110.2-K, the equipment shall 
comply with the applicable efficiency standard when tested with each listed test method; and 

3. Where equipment~serve~ more than one function, BlHlh as 13©~ heatmg an!! e©©lmg, @r 13©~ Bflaee 
heati:Hg !ma water heatmg, it shall comply with all=the efficiency standards applicable to each function; and 

4. Where a requirement is for equipment rated at its "maximum rated capacity" or "minimum rated capacity," 
the capacity shall be as provided for and allowed by the controls, during steady-state operation. 

EXCEPTION 1 to Section 110.2(a): Water-cooled centrifugal water-chilling packages that are not designed for 
operation at ANSI/ AHRI Standard 550/590 test conditions of 44 °F leaving chilled water temperature and 85°F 
entering condenser water temperature with 3 gallons per minute per ton condenser water flow shall have a 
maximum full load kW /ton and NPL V ratings adjusted using the following equation: 

Adjusted maximum full-load kW/ton rating= (fullload kW/ton from TABLE 110.2-D) I Kadj 

Adjusted maximum NPLV rating= (IPLV from TABLE 110.2-D) I Kadj 

Where: 

Kadj =(A) x (B) 

A= 0.00000014592 x (LIFT)4 
- 0.0000346496 x (LIFT)3+0.00314196 x (LIFT)2 -0.147199 x (LIFT)+ 

3.9302 

LIFT= LvgCond - LvgEvap (°F) 

LvgCond =Full-load leaving condenser fluid temperature (°F) 

LvgEvap =Full-load leaving evaporator fluid temperature (°F) 

B = (0.0015 x LvgEvap) + 0.934 

The adjusted full-load and NPL V values are only applicable for centrifugal chillers meeting all of the following 
full-load design ranges: 

Minimum Leaving Evaporator Fluid Temperature: 36°F 

Maximum Leaving Condenser Fluid Temperature: 115°F 

LIFT 2: 20°F and :::; 80°F 

Centrifugal chillers designed to operate outside of these ranges are not covered by this exception. 

EXCEPTION 2 to Section 110.2(a): Positive displacement (air- and water-cooled) chillers with a leaving 
evaporator fluid temperature higher than 32°F shall show compliance with TABLE 110.2-D when tested or 
certified with water at standard rating conditions, per the referenced test procedure. 

EXCEPTION 3 to Section 110.2(a): Equipment primarily serving refrigerated warehouses or commercial 
refrigeratione:rrnftWt ©r e©vere@ flF©®ess l©ads. 

(b) Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumps with supplementary 
electric resistance heaters shall have controls: 
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1. That prevent supplementary heater operation when the heating load can be met by the heat pump alone; and 

2. In which the cut-on temperature for compression heating is higher than the cut-on temperature for 
supplementary heating, and the cut-off temperature for compression heating is higher than the cut-off 
temperature for supplementary heating. 

EXCEPTION 1toSection110.2(b): The controls may allow supplementary heater operation during: 

A. Defrost; and 

B. Transient periods such as start-ups and following room thermostat setpoint advance, ifthe controls 
provide preferential rate control, intelligent recovery, staging, ramping or another control mechanism 
designed to preclude the unnecessary operation of supplementary heating. 

EXCEPTION 2 to Section 110.2(b): Room air-conditioner heat pumps. 

( c) Thermostats. All unitary heating or cooling systems, mel1:1:dmg heat pumps, not controlled by a central energy 
management control system (EMCS) shall have a setback thermostat. 

1. Setback Capabilities. All thermostats shall have a clock mechanism that allows the building occupant to 
Program the temperature setpoints for at least four periods within 24 hours. Thermostats for heat pumps 
shall meet the requirements of Section 110 .2(b ). 

EXCEPTION to Section 110.2(c): Gravity gas wall heaters, gravity floor heaters, gravity room heaters, 
noncentral electric heaters, fireplaces or decorative gas appliances, wood stoves, room air conditioners, and 
room air-conditioner heat pumps. 

(d) Gas- and Oil-Fired Furnace Standby Loss Controls. Gas-fired and oil-fired forced air :furnaces with input 
ratings 2:225,000 Btu/h shall also have an intermittent ignition or interrupted device (IID), and have either power 
venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for :furnaces where 
combustion air is drawn from the conditioned space. All furnaces with input ratings 2:225,000 Btu/h, including 
electric furnaces, that are not located within the conditioned space shall have jacket losses not exceeding 0.75 
percent of the input rating. 

( e) Open and Closed Circuit Cooling Towers. All open and closed circuit cooling tower installations shall 
comply with the following: 

1. Be equipped with Conductivity or Flow-based Controls that maximize cycles of concentration based on 
local water quality conditions. Controls shall automate system bleed and chemical feed based on 
conductivity, or in proportion to metered makeup volume, metered bleed volume, recirculating pump run 
time, or bleed time. Conductivity controllers shall be installed in accordance with manufacturer's 
specifications in order to maximize accuracy. · 

2. Documentation of Maximum Achievable Cycles of Concentration. Building owners shall document the 
maximum cycles of concentration based on local water supply as reported annually by the local water 
supplier, and using the calculator approved by the Energy Commission. The calculator is intended to 
determine maximum cycles based on a Langelier Saturation Index (LSI) of2.5 or less. Building owner shall 
document maximum cycles of concentration on the mechanical compliance form which shall be reviewed 
and signed by the Professional Engineer (P.E.) of Record. 

3. Be equipped with a Flow Meter with an analog output for flow either hardwired or available through a 
gateway on the makeup water line. 

4. Be equipped with an Overflow Alarm to prevent overflow of the sump in case of makeup water valve 
failure. Overflow alarm shall send an.audible signal or provide an alert via the Energy Management Control 
System to the tower operator in case of sump overflow. 

5. Be equipped with Efficient Drift Eliminators that achieve drift reduction to 0.002 percent of the circulated 
water volume for counter-flow towers and 0.005 percent for cross-flow towers. 

EXCEPTION to Section 110.2(e): Towers with rated capacity< 150 tons. 

(:t) Low Leakage Air-Handling Units. To qualify as a low leakage air-handling unit for use for meeting the 
requirements for applicable low leakage air-handling unit compliance credit(s) available in the performance 
standards set forth in Sections 150.l(b) and 140.l, the manufacturer shall certify to the Energy Commission that 
the air-handling unit meets the specifications in Reference Joint Appendix JA9. 
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TABLE 110.2-A ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS-
MINIMUM EFFICIENCY REQUIREMENTS 

Equipment Type Size Category 
Efficiency 2o!J! 

Test Procedure c 

Before 1/l/201,2S After 1/1/201,2S 

2: 65,000 Btn/h and 11.2EER" 112 EER 
ANSI/AHRI 340/360 

< 135,000 Btn/h ll.4JEER*' 12.9 JEER 

2: 135,000 Btn/h and 11.0EER" II DEER 
IAir conditioners, 

11.2 JEER9 12.4 JEER 
air cooled < 240,000 Btn/h 

both split system 
2: 240,000 Btn/h and 10.0EER*' 10.0EER 

ruid single package ANSI/AHRl 340/360 
< 760,000 Btn/h 10.1 JEER*' 11.6 IEER 

9.7EER9 2..7..E.ER 
2: 760,000 Btn/h 

9.8 IEER9 11.2 JEER 

2: 65,000 Btn/h and 12.1 EER~ 121 EER 
ANSI/AHRl 340/360 

< 135,000 Btn/h 12.3 JEERb 13.9 IEER 

2:135,000 Btn/h and 12.5 EERl> 12 5 EER 
ANSI/ AHRI 340/360 

< 240,000 Btn/h 12.5 IEER9 13.9 JEER 
IAir conditioners, 
twater cooled 2:240,000 Btn/h and 12.4EERl> 124EER 

< 760,000 Btn/h 12.6 JEERi, 13.6 IEER 
ANSI/ AHR1 340/360 

2: 760,000 Btn/h 
12.2EER*' 122EER 

ANSI/AHR! 340/360 
12.4 JEERi,,· 13.5 IEER 

2:65,000 Btn/h and 12.l EERb 
ANSI/AHRl 340/360 

< 135,000 Btn/h 12.3 IEERb 

2: 135,000 Btn/h and 12.0EERb 
ANSI/AHRl 340/360 

IAir conditioners, < 240,000 Btn/h 12.2 IEERb 
evaporatively cooled 

2:240,000 Btn/h and 11.9 EERb 
ANSI/AHRI 340/360 

< 760,000 Btn/h 12.I IEERb 

2: 760,000 Btn/h 
ll.7EERb 

ANSI/AHRl 340/360 
11.9 IEERb 

K:;ondensing units, 
2: 135,000 Btn/h 

IO.SEER 
air cooled 11.8 IEER 

K:;ondensing units, 
2: 135,000 Btn/h 

13.5EER 
ANSI/AHR! 365 

!Water cooled 14.0 IEER 

K:;ondensing units, 2: 135,000 Btn/h 
13.5EER 

~vaporatively cooled 14.0 IEER 

a IEERs are only applicable to equipment with capacity control as pel:'as specified by ANSI/ARRI 340/360 
test procedures 

b Deduct 0.2 from the required EERs and IEERs for units with a heating section other than electric 
resistance heat. 

c Annlicable test procedure and reference year are provided under the definitions. 
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TABLE 110.2-B UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY REQUIREMENTS 

Equipment Type Size Category Efficiency '!.!! Test Procedurec 

Before 1/1/2016 After 1/112016 

?: 65,000 Btu/h and 11.0 EER0 Jl OEER 
< 135,000 Btu/h 11.2 IEER" 12.21EER 

Air Cooled ?: 135,000 Btu/hand I0.6EE~ 106EER 

(Cooling Mode), both < 240,000 Btu/h I0.71EER-8 11.6 IEER ANSI/ARRI 340/360 
snlit .-vstem and sin,,le 

~ 9.5 EER0 .2...i..EER 
?: 240,000 Btu/h 9.6 IEER" 10.6 IEER 

?: 65,000 Btu/hand 
rw ater source (cooling < 135,000 Btu/h 86°F entering water -H-:-013.0 BER 

IS0-13256-1 
mode) ;;a I~§ QQQ ~mlfi im!I g 8°~ smeAe~ i¥eier IHEER 

.. ~4QQQQ:S~ 

Groundwater source 59°F entering water ~18.0EER IS0-13256-1 (cooling mode) < 135,000 Btu/h 

Oround source 77°F entering water +.Ml4.1 BER IS0-13256-1 
(cooling mode) < 135,000 Btu/h 

Water source water-to- 86°F entering water 10.6EER IS0-13256-2 water (cooling mode) < 135,000 Btu/h 

Groundwater source 
water-to-water 

< 135,000 Btu/h 
59°F entering water 16.3 EER IS0-13256-1 

(cooling mode) 

Ground source brine-
o-water (cooling 

< 135,000 Btu/h 
77°F entering water 12.1 BER IS0-13256-2 

mode) 

47° F db/43° F wb 3.3 COP 
outdoor air 

?: 65,000 Btu/h and 

Air Cooled < 135,000 Btu/h 17° F db/15° F wb 
(cooling capacity) outdoor air 

2.25 COP 
(Heating Mode) 

ANSI/ARRI 340/360 
Split system and 
single package 

?: 135,000 Btu/h 47° F db/43° F wb 3.2COP outdoor air 
(cooling capacity) 

17° F db/15° F wb 2.05COP outdoor air 
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CONTINUED: TABLE 110.2-B UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY 
REQUIREMENTS 

Equipment Type Size Category 
Subcategory or Rating Efficiency • Test Procedure0 

Condition 

< 135,QOO Btu/h 
68"F entering water 4.;;!-1.COP 

(cooling capacity) 

WV ater source (heating 
IS0-13256-1 

mode) 

> 135.000 Btu/h and 
68°F entering water 2.90 COP 

< 240,000 Btu/h 

Oroundwater source < 135,000 Btu/h 50°F entering water 3.~1.COP IS0-13256-1 
(heating mode) 

(cooling capacity) 

Ground source (heating < 135,000 Btu/h 32°F entering water 3.+-I.COP IS0-13 25 6-1 
mode) 

(cooling capacity) 

1W ater source water-to- < 135,000 Btu/h 68°F entering water 3.7COP IS0-13256-2 
water (heating mode) 

(cooling capacity) 

Proundwater source 
iwater-to-water (heating < 135,000 Btu/h 5 0°F entering water 3.1 COP IS0-13256-2 
ltnode) (cooling capacity) 

bround source brine-
~o-water (heating < 135,000 Btu/h 32°F entering water 2.5 COP IS0-13256-2 
1II1ode) (cooling capacity) 

• IEERs are only applicable to equipment with capacity control as fl'!l'.as specified by ANSI/ AHRI 340/360 test procedures. 

b Deduct 0.2 from the required EERs and IEERs for units with a heating section other than electric resistance heat. 

' Applicable test procedure and reference year are provided under the definitions. 

TABLE 110.2-C AIR-COOLED GAS-ENGINE HEAT PUMPS 
Equipment Type Size Category Subcategory or Rating Efficiency Test Procedure• 

Condition 

Air-Cooled Gas-
95° F db 

Engine Heat Pump All Capacities 
Outdoor Air 

0.60 COP ANSI Z21.40.4A 
{Cooling Mode) 

Air-Cooled Gas-
47° F db/43° F wb 

Engine Heat Pump All Capacities 
Outdoor Air 

0.72 COP ANSI Z21.40.4A 
<Heating Mode) 

• Applicable test procedure and reference year are provided under the definitions. 
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TABLE 110.2-D WATER CHILLING PACKAGES - MINIMUM EFFICIENCY REQUIREMENTS a. b 

Equipment Type Size Category Path A Efficiency a,b Path B Efficiency a,b Test Procedure c 

< 150 Tons 
2:~10.lOOEER >9.700 EER 

Air Cooled, With 2:~13.700 IPLV >15.800 IPLVNA--4 

Condenser 

2: 150 Tons 
2: ~10.100 EER >9.700EER 

Electrically Operated > 14.00~IPLV >16.100 IPL VN.A-..i 
AHR.I 550/590 

Air Cooled, Air-cooled chillers without condensers must be 

Without Condenser All Capacities rated with matching condensers and comply with 
the air-cooled chiller efficiency requirements. 

Electrically Operated 

Water Cooled, 
Reciprocating units must comply with the water-Electrically Operated, 

Reciprocating 
All Capacities cooled positive displacement efficiency AHR.I 550/590 

requirements. 
rn ' 

<75 Tons 
$0 . .+8-@-750kW/ton $ 0.-800-780 kW/ton 

$ 0.-6W-fill.QIPL V $ 0.@0-500 IPL V 

2: 75 tons and< 150 tons 
:::; 0.+l-§-720 kW/ton $ 0.75o+WkW/ton 

:::: o . .eg..560 IPL v $0.~90IPLV 

Water Cooled, 
2: 150 tons and< 300 :5 0.-68Q..660 kW/ton $ 0.~80 kW/ton 

Electrically Operated tons S0.54~IPLV :50.~0IPLV 

Positive Displacement 2: 300 Tons and< 600 :5 O.&G-610kW/ton :5 0.~25 kW/ton 
tons $ 0 . .§4-0-520 IPL V :5 0.490-410 IPLV 

> 600tons 
< 0.560 kW/ton < 0.585 kW/ton 

AHR.I 550/590 
< 0.500IPLV < 0.380 IPLV 

< 150 Tons 
:5 O.fil4-610 kW/ton :5 0.~95 kW/ton 

:5 0.550@6-IPL V $ 0.4-W-440 IPLV 

2: 150 tons and< 300 :s._O.fil4-610 kW/ton $ 0.~35 kW/ton 
tons :'5 0 . .@6-550 IPL V $0.4W400IPLV 

Water Cooled, 2: 300 tons and< ~00 :::; 0 . .§.76.-560 kW/ton :5 0.@0-595 kW/ton 
Electrically Operated, tons :5 O.e:.49--520 IPL V :5 0.400-390 IPL V 
Centrifugal 

> 400 tons and< 600 :'5 o.m.-560 kW/ton :5 0.~585 kW/ton 
tons::. 6Q() +eHS :5 0 . .§39.-500 IPL V :5 0.400380-_IPL V 

> 600 tons 
< 0.560 kW/ton < 0.585 kW/ton 

<0.500 IPLV <0.380IPLV 
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CONTINUED: TABLE 110.2-D WATER CHILLING PACKAGES-MINIMUM 
EFFICIENCY REQUIREMENTS a,b 

Equipment Type Size Category Path A Efficiency a,b Path B Efficiency a,b Test Procedure c 

Air Cooled Absorption, All Capacities ?:0.600 COP N.A. d 

Single Effect 

Water Cooled All Capacities 2: 0.700 COP N.A. d 

Absorption, Single Effect ANSI/AHRl 560 

Absorption Double All Capacities 
2: 1.000 COP N.A. d 

Effect, Indirect-Fired ?: 1.050 IPL V 

Absorption Double All Capacities 
2: 1.000 COP 

N.A. d 

Effect, Direct-Fired 2:1.000 IPL V 

Water Cooled Gas All Capacities 2: 1.2 COP N.A. d ANSI Z21.40.4A 
Engine Driven Chiller ?:2.0 IPLV 

• No requirements for: 

. Centrifugal chillers with design leaving evaporator temperature< 36°F; or 

. Positive displacement chillers with design leaving fluid temperature::; 32°F; or 

. Absorption chillers with design leaving fluid temperature< 40°F 

b Must meet the minimum requirements of Path A or Path B. However, both the full load (COP) and IPL V must be met to 
fulfill the requirements of the applicable Path. 

c See Section 100.1 for definitions 

d NA means not applicable 
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TABLE 110.2-E PACKAGED TEKMINAL AIR CONDITIONERS AND PACKAGED TEKMINAL HEAT PUMPS-
MINIMUM EFFICIENCY REQUIREMENTS . 

SECTION 110.2-MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 



2016 Building Energy Efficiency Standards Page 95 

Equipment Type Size Category (Input) 
Subcategory or Efficiency 

Test Procedure 0 

Rating Condition BefeFe l0/Q81:20~ AfteF l0/Q8,l20l2 

PTAC (Cooling mode) 
12.5 (0.213 x Newly constructed or All Capacities 95°F db Outdoor Air 

-&.SI4.0 - (0.300 x 

newly conditioned Cap/1000)"-BER Cap/I 000) a BER 
buildings or additions 

PTAC (Cooling mode) 10.9 (0.213 x 10.9 - (0.213 x 
Replacements b 

All Capacities 95°F db Outdoor Air Cap/1009)-a-BER Cap/1000) a BER 

PTIJP (Cooling mode) 
(0.213 x Newly constructed or 95°F db Outdoor Air 

12.3 I4.0 - (0.300 x 

newly conditioned 
All Capacities Cllfl/1000)-a-BER Cap/1000) a BER 

buildings or additions ANSl/AHRIICSA 
310/380 

IPTHP (Cooling mode) 
All Capacities 95°F db Outdoor Air 

10.8 (0.213 x I0.8 - (0.213 x 
!Replacements b Cllfl/1000)-a-BER Cap/I 000) a BER 

IPTHP (Heating Mode) 
Newly constructed or All Capacities 

3.2 (0.026 x 3.7 - (0.052 x 
newly conditioned 

- Cllfl/1000)-a-CGP Cap/1000) a COP 
buildings or additions 

IPTHP (Heating mode) 2.9 (0.026 lE 2.9 - (0.026 x 
!Replacements b 

All Capacities - Cllfl/l 000)-a-CGP Cap/1000) a COP 

<65,000 Btu/h 
95°F db I 75°F wb 

~ -MIO.OBER 
Outdoor Air 

SPVAC (Cooling Mode) 
2.'.65,000 Btu/hand 95°F db I 75°F wb 

~ .WIO.OEER 
<135,000 Btu/h Outdoor Air 

2::135,000 Btu/hand 95°F db I 75°F wb -8-:6-EBR &610.0EER 
<240,000 Btu/h Outdoor Air 

< 30.000 Btu/h 
"95°F db I 75°F wb· 

9.20EER 
SPY AC rcoolino- Mode) outdoor air" 
tnonweatherized soace 
r.onstrained > 30.000 Btu/h and "95°F db I 75°F wb 

9.00EER 
< 36,000 Btu/h outdoor air" 

<65,000 Btu/h 
95°F db I 75°F wb 

~ -MIO.OBER 
Outdoor Air 

SPVHP (Cooling Mode) 
2::65,000 Btu/hand 95°F db I 75°F wb 

~ .&9-10.0 BER 
<135,000 Btu/h Outdoor Air 

2::135,000 Btu/hand 95°F db I 75°F wb -8-:6-EBR &610.0EER iANSl/AHRI 390 
<240,000 Btu/h Outdoor Air 

< 30 000 Btu/h 
95°F db I 75°F wb 

9.20EER 
SPVHP rCOolino- Model Outdoor Air 
tnonweatb,,.,;7ed snace 
.-.onstrained > 30.000 Btu/h and 95°F db I 75°F wb 

9.00EER 
< 36 000 Btu/h Outdoor Air 

<65,000 Btu/h 
47°F db I 43°F wb 

~ 3.0COP 
Outdoor Air 

SPVHP (Heating Mode) 
2::65,000 Btu/hand 47°F db I 43°F wb 

~ 3.0COP 
<135,000 Btu/h Outdoor Air 

2::135,000 Btu/hand 47°F db I 43°F wb 
~ 2-:93.0 COP 

<240,000 Btu/h Outdoor Air 

SPVHP !Heatin!! Mode) 
< 30,000 Btu/h 

47°F db I 43°F wb 
3.00COP nonweatberized snace Outdoor Air 

onstrained 
> 30 000 Btu/hand 47°F db I 43°F wb 

3.00COP 
< 36,000 Btu/h Outdoor Air 

a cap means the rated cooung capactty o! the proauct m ouu ltthe umt s capacity ts 1ess u an 1uOu oLwu, use •vvv oLwu tn tne caJ.cwat1on. ntne umt s capacrty 1sgreatennan D,vvv 

Btu/h, use 15,000 Btu/h in the calculation. 

o Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY; NOT TO BE INSTALLED INNEWL Y CONSTRUCTEJ: 

BUILDINGS." Replacement efficiencies apply only to units with existing sleeves less than 16 inches hlgh or less than 42 inch wide and having a cross-sectional area less than 670 square 

~ches. 

~ Applicable test procedure and reference year are provided under the definitions 
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TABLE 110.2-F HEATTRANSFEREOUIPMENT 

Equipment Type Subcategory Minimum Efficiency" Test Procedure b 

Liquid-to-liquid heat exchangers Plate type NR ANSI/AHR.I 400 

a NR = no requirement 

b Annlicable test procedure and reference year are provided under the definitions 
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TABLE 110.2-G PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT 
Total System Heat Rejection 

Subcategory or Rating Performance 
Equipment Type Capacity at Rated Test Procedure 

e 

Conditions 
Condition Required ," ,b, c, d 

!Propeller or axial fan 
95°F entering water CTIATC-105 

Ppen-circuit cooling towers 
All 85°F leaving water 2_42.1 gpmlhp and 

75-°F entering air wb CTISTD-201 
95°F entering water CTIATC 105 

~entrifugal fan 

bpen-circuit cooling towers 
All 85°F leaving water - 2:._20.0 gpmlhp -ami 

75-°F entering air wb CTI STD 201 

I 02°F entering water CTI l.TC 1958 
Propeller or axial fan 

All 90°F leaving water - 2:._14.0 gpmlhp -ami 
closed-circuit cooling towers 

75-°F entering air wb CTISTD 201 

102°F entering water CTI i.TC 1058 
Centrifugal fan 

All 90°F leaving water -2:._7.0 gpmlhp -ami 
closed-circuit cooling towers 

7 5-°F entering air wb 
CTI SID 2Ql 

.l!-R-507A test fluid 

All 
I 65°F entering gas temy > 157.000 

105°F condensing temn Btu/h • hy 

Propeller or axial fan 7 5°F entering air wbll 

vaporative condensers .!!-Ammonia test fluid 

All 
140°F entering gas temn > 134.000 

96.3°F condensing temy Btu/h • hy 

7 5°F entering air wbll 
CTIATC-106 

.l!-R-507 A test fluid 

All 
165°F entering gas temy > 135.000 

105°F condensing temn Btu/h • hy 

Centrifugal fan 7 5°F entering air wbll 

evaporative condensers .!!-Ammonia test fluid 

All 
140°F entering gas temn > 110.000 

96.3°F condensing temy Btu/h • hy 

75°F entering air wbll 

125°F condensing temperature 

R22 test fluid 

Air cooled condensers All 190°F entering gas temperature 2: 176,000Btu/h·hp ANSI/ AHR.I 460 

l 5°F subcooling 

95°F entering drybulb 

a For purposes of this table, open-circuit cooling tower performance is defined as the water flow rating of the tower at the given rated 
conditions divided by the fan motor nameplate power. 

b For purposes of this table, closed-circuit cooling tower performance is defined as the process water flow rating of the tower at the 
given rated conditions divided by the sum of the fan motor nameplate rated power and the integral spray pump motor nameplate 
power. 

c For purposes of this table air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by the fan 
motor nameplate power. 

d Open cooling towers shall be tested using the test procedures in CTI ATC-105. Performance of factory assembled open cooling 
towers shall be either certified as base models as specified in CTI STD-201 or verified by testing in the field by a CTI approved 
testing agency. Open factory assembled cooling towers with custom options added to a CTI certified base model for the purpose of 
safe maintenance or to reduce environmental or noise impact shall be rated at 90 percent of the CTI certified performance of the 
associated base model or at the manufacturer's stated performance, whichever is less. Base models of open factory assembled 
cooling towers are open cooling towers configured in exact accordance with the Data of Record submitted to CTI as specified by CTI 
STD-201. There are no certification requirements for field erected cooling towers. 

e Applicable test procedure and reference year are provided under the definitions. 

For refrigerated warehouses or commercial refrigeration aynlications, condensers shall comyly with reguirements s11ecified by 
Section 120.6(a} or Section 120.6(b ). 
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TABLE 110.2-H Electrically Operated Variable Refrigerant Flow (VRF) Air Conditioners 
Minimum Effi R ciency equirements 

Equipment Type Size Category 
Heating Sub-Category or 

Minimum Efficiency Test 
Section Type Rating Condition Procedure

3 

<65,000 Btu/h All 
VRF Multi-split 

13.0SEER System 

~65,000 Btu/h and Electric VRF Multi-split 11.2EER 
Resistance (or <135,000 Btu/h 

none) 
System 13.1 IEER b 

VRF Air Conditioners, ANSI/AHR.I 
Air Cooled Electric VRF Multi-split 11.0 EER 1230 ;::::135,000 Btu/hand 

Resistance (or <240,000 Btu/h 
none) 

System 12.9 IEER b 

Electric VRF Multi-split 10.0EER 
;::::240,000 Btu/h Resistance (or 

none) System 11.6 IEER b 

a Applicable test procedure and reference year are provided under the definitions. 

b IEER.s are only applicable to equipment with capacity control as~ specified by ANSI/ AHR.I 1230 test 
procedures. 
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. TABLE I I 0.2-1 Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat Pumps - Minimum 
Efficiency Requirements 

Equipment Type Size Category Heating Section Sub-Category or Rating Minimum 
Type Condition Efficiency Test·Procedure b · 

<65,000 Btu!h All VRF Multi-split System 13.0 SEER 

2:65,000 Btu!h and Electric 11.0EER 
<135,000 Btu!h Resistance (or VRF Multi-split System • 

12.9 IEER c none) 

VRF Air Cooled, 
2:135,000 Btu!h Electric 10.6EER (cooling mode) ARRI 1230 
and <240,000 Resistance (or VRF Multi-split System a 

12.3 IEER c Btu!h none) 

2:240,000 Btu!h Electric 9.5EER 
Resistance (or VRF Multi-split System • 

11.0 IEER' none) 

<65,000 Btu!h All VRF Multi-split systems • 12.0EER AHRI 1230 

86"F entering water 

VRF Water source 2:65,000 Btu!h and All VRF Multi-split System a 12.0EER 

(cooling mode) <135,000 Btu!h 86"F entering water 

?:135,000 Btu/h All VRF Multi-split System a 10.0EER 

86"F entering water 

<135,000 Btu!h All VRF Multi~split System" 16.2EER AHRI 1230 
VRF Groundwater 

59°F entering water source (cooling 
mode) 

?:135,000 Btu!h All VRF Multi-split System • 13.8EER 

59°F entering water 

<135,000 Btu!h All VRF Multi-split System a 13.4EER ARRI 1230 

VRF Ground source 77°F entering water 
(cooling mode) 

2:135,000 Btu!h All VRF Multi-split System• 11.0EER 

77°F entering water 

SECTION I 10.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT 



Page 100 2016 Building Energy Efficiency Standards 

CONTINUED: TABLE 110.2-I Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat 
Pumvs - Minimum Efficiency Requirements 

Heating 
Sub-Category or Rating 

Equipment :rype Size Category Section Minimum Efficiency Test 
Type 

Condition Procedure b 

<65,000 Btu/h --- VRF Multi-split System 7.7HSPF AHR.I 1230 

(cooling capacity) 

?.65,000 Btu/hand --- VRF Multi-split system 3.3 COP 

<135,000 Btu/h 47"F db/ 43°F wb outdoor 

(cooling capacity) 
air 

VRF Multi-split system 2.25COP 
VRF Air Cooled 

l 7°F db/15°F wb outdoor 
(heating mode) air 

?.135,000 Btu/h --- VRF Multi-split system 3.2 COP 

(cooling capacity) 47°F db/ 43°F wb outdoor 
air 

VRF Multi-split system 2.05 COP 

l 7°F db/15°F wb outdoor 
air 

<135,000 Btu/h - VRF Multi-split System 4.2COP AHR.I 1230 

VRF Water source (cooling capacity) 68"F entering water 

(heating mode) 
?.135,000 Btu/h - VRF Multi-split System 3.9COP 

(cooling capacity) 68°F entering water 

<135,000 Btu/h - VRF Multi-split System 3:6COP AHR.I 1230 
VRF Groundwater 
source (cooling capacity) 50°F entering water 

(heating mode) 
?.135,000 Btu/h --- VRF Multi-split System 3.3 COP 

(cooling capacity) 50°F entering water 

<135,000 Btu/h --- VRF Multi-split System 3.1 COP AHR.I 1230 

VRF Ground source (cooling capacity) 32°F entering water 

(heating mode) 
?.135,000 Btu/h --- VRF Multi-split System 2.8COP 

(cooling capacity) 32°F entering water 

• Deduct 0.2 from the required EERs and IEERs for Variable Refrigerant Flow (VRF) Multi-split system units 
with a heating recovery section. 

b Applicable test procedure and reference year are provided under the definitions. 

0 IEERs are only applicable to equipment with capacity control as pei:: specified by ANSI/ARRI 1230 test 
procedures. 

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUJPA1ENT 



2016 Building Energy Efficiency Standards Page 101 

TABLE 110.2-J Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units, Warm-Air Duct 
Furnaces, and'Unit Heaters 

Equipment Type 
Size Category Subcategory or Minimum 

Test Procedure• 
(Input) Rating Conditionb Efficiencyd.• 

Maximum CapacitY' 78% AFUE or 80% DOE 10 CFR Part 430 or Section 2.39, Thermal 
!Warm-Air Furnace, < 225,000 Btu/h Et Efficiency, ANSI Z21.47 
Gas-Fired 

Maximum Capacity1' 80%E, Section 2.39, Thermal Efficiency, ANSI Z21.47 
2: 225,000 Btu/h 

Maximum Capacity1' 78% AFUE or 80% DOE 10 CFR Part 430 or Section 42, Combustion, 
Warm-Air Furnace, oil- < 225,000 Btu/h Et UL727 
Fired Maximum Capacity1' 81%Et Section 42, Combustion, UL 727 

2: 225,000 Btu/h 

!Warm-Air Duct All Capacities Maximum CapacitY' 80%Ec Section 2.10, Efficiency, ANSI Z83.8 Furnaces, Gas-Fired 

Warm-Air Unit Heaters, All Capacities Maximum Capacityb 80%Ec Section 2.10, Efficiency, ANSI Z83.8 Gas-Fired 

Warm-Air Unit Heaters, 
All Capacities Maximum Capacity1' W81%Ec Section 40, Combustion, UL 731 Oil-Fired 

a Applicable test procedure and reference year are provided under the definitions. 

b Compliance of multiple firing rate units shall be at maximum firing rate. 

c Combustion units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 19 
kW) may comply with either rating. 

d Et= thermal efficiency. Units must also include an interrupted or intermittent ignition device (IID), have 
jacket losses not exceeding 0.75% of the input rating, and have either power venting or a flue damper. A vent 
damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the 
conditioned space. 

e Ee= combustion efficiency (100% less flue losses). See test procedure for detailed discussion. 

f As of August 8, 2008, according to the Energy Policy Act of2005, units must also include interrupted or 
intermittent ignition device (IID) and have either power venting or an automatic flue damper. 
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TABLE 110.2-K Gas- and Oil-Fired Boilers, Minimum Efficiency requirements 

Minimum 
Equipment Sub Size Category . Efficiency b,c Test Procedure a 

Type Category (Input) 
Before 3/2/2020 After 3/2/2020 

< 300,000 Btu/h 82%AFUE 82%AFUE DOE 10 CFRPart430 

Gas-Fired 
?: 300,000 Btu/hand 
S 2,500,000 Btu/h d 80%Bt 80%f1 

DOE 10 CFRPart431 
> 2,500,000 Btu/he 

82%E0 82%EQ Boiler, hot 
water < 300,000 Btu/h 84%AFUE 84%AFUE DOE 10 CFR Part 430 

?: 300,000 Btu/hand 
Oil-Fired S 2,500,000 Btu/h d 82%Bt 82%E1 

DOE 10 CFR Part 431 
> 2,500,000 Btu/h e 84%E0 84%EQ 

Gas-Fired < 300,000 Btu/h 80%AFUE 80%AFUE DOE 10 CFR Part 430 

?: 300,000 Btu/hand 
Gas-Fired all, S 2,500,000 Btu/h d 79%E1 79%E1 DOE 10 CFR Part 431 
except natural 

draft > 2,500,000 Btu/he 
79%Bt 79%E1 DOE 10 CFR Part 431 

?: 300,000 Btu/hand 

Gas-Fired, 
::; 2,500,000 Btu/h d 77%Bt 79%!1 DOE 10 CFR Part 431 

Boiler, steam natural draft 
> 2,500,000 Btu/h e 77%E1 79%E1 DOE 10 CFRPart431 

< 300,000 Btu/h 82%AFUE 82%AFUE DOE 10 CFR Part 430 

Oil-Fired 
?: 300,000 Btu/hand 
S 2,500,000 Btu/h d 81%E1 81%f1 DOE 10 CFR Part 431 

> 2,500,000 Btu/he 81%Bt 81%!1 DOE 10 CFR Part 431 

' Applicable test procedure and reference year are provided under the definitions. 

10 Ee = combustion efficiency (100% less flue losses) .See reference document for detailed information. 

~ Et= thermal efficiency. See test procedure for detailed information. 

d Maximum capacity- minimum and maximum ratings as provided for and allowed by the unit's controls. 

~Included oil-fired (residual). 
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SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE 
WATER-HEATING.SYSTEMS AND EQIDPMENT 
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(a) Certification by Manufacturers. Any serVice water-heating system or equipment may be installed only ifthe 
manufacturer has certified that the system or equipment complies with all of the requirements of this subsection 
for that system or equipment. 

I. Temperature controls for service water_heating systems. Service water-heating systems shall be equipped 
with automatic t¥mperature controls capable of adjustment from the lowest to the highest acceptable 
temperature settings for the intended use as listed in Table 3, Chapter 50 of the ASHRAE Handbook. 
HV AC Applications Volume. 

EXCEPTION to Section 110.3(a)1: Residential occupancies. 

(b) Efficiency. Equipment shall meet the applicable requirements of the Appliance Efficiency Regulations as 
required by Section 110.1, subject to the following: 

1. If more than one standard is listed in the Appliance Efficiency Regulations, the equipment shall meet all the 
standards listed; and 

2. If more than one test method is listed in the Appliance Efficiency Regulations, the equipment shall comply 
with the applicable standard when tested with each test method; and 

3. Where equipment can serve more than one function, such as both heating and cooling, or both space heating 
and water heating, it shall comply with all the requirements applicable to each function; and 

4. Where a requirement is for equipment rated at its "maxlinum rated capacity" or "minimum rated capacity," 
the capacity shall be as provided for and allowed by the controls, during steady-state operation. 

(c) Installation. Any service water-heating system or equipment may be installed only ifthe system or equipment 
complies with all of the applicable requirements of this subsection for the system or equipment. 

I. Outlet temperature controls. On systems that have a total capacity greater than 167,000 Btu/hr, outlets 
that require higher than service water temperatures as listed in the ASHRAE Handbook, Applications 
Volume, shall have separate remote heaters, heat exchangers, or boosters to supply the outlet with the 
higher temperature. 

2. Controls for hot water distribution systems. Service hot water systems with circulating pumps or with 
electrical heat trace systems shall be capable of automatically turning off the system. 

3. Temperature controls for public lavatories. The controls shall limit the outlet temperature at the :fixtures 
to l 10°F. 

4. Insulation. Unfired service water heater storage tanks and backup tanks for solar water-heating systems 
shall have: 

A. External insulation with an installed R-value of at least R-12; or 

B. Internal and external insulation with a combined R-value of at least R-16; or 

C. The heat loss of the tank surface based on an 80°F water-air temperature difference shall be less than 
6.5 Btu per hour per square foot. 

5. Water Heating Recirculation Loops Serving Multiple Dwelling Units, High-Rise Residential, 
Hotel/Motel and Nonresidential Occupancies. A water heating recirculation loop is a type of hot water 
distribution system that reduces the time needed to deliver hot water to :fixtures that are distant from the 
water heater, boiler or other water heating equipment. The recirculation loop is comprised of a supply 
portion, connected to branches that serve multiple dwelling units, guest rooms, or :fixtures and a return 
portion that completes the loop back to the water heating equipment. A water heating recirculation loop 
shall meet the following requirements: 

SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING SYSTEMS AND 
EQUIPMENT 
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A. Air release valve or vertical pump installation. An automatic air release valve shall be installed on 
the recirculation loop piping on the inlet side of the recirculation pump and no more than 4 feet from 
the pump. This valve shall be mounted on top of a vertical riser at least 12" in length and shall be 
accessible for replacement and repair. Alternatively, the pump shall be installed on a vertical section of 
the return line. 

B. Recirculation loop backflow prevention. A check valve or similar device shall be located between the 
recirculation pump and the water heating equipment to prevent water from flowing backwards though 
the recirculation loop. 

C. Equipment for pump priming. A hose bibb shall be installed between the pump and the water heating 
equipment. An isolation valve shall be installed between the hose bibb and the water heating 
equipment. This hose bibb is used for bleeding air out of the pump after pump replacement. 

D. Pump isolation valves. Isolation valves shall be installed on both sides of the pump. These valves may 
be part of the flange that attaches the pump to the pipe. One of the isolation valves may be the same 
isolation valve as in Item C. 

E. Cold water supply and recirculation loop connection to hot water storage taJ,Ik. Storage water 
heaters and boilers shall be plumbed in accordance with the manufacturer's specifications. The cold 
water piping and the recirculation loop piping shall not be connected to the hot water storage tank drain 
port. 

F. Cold water supply backtlow prevention. A check valve shall be installed on the cold water supply 
line between the hot water system and the next closest tee on the cold water supply line. The system 
shall comply with the expansion tank requirements as described in the California Plumbing Code 
Section 608.3. 

6. Service water heaters in state buildings. Any newly constructed building constructed by the State shall 
derive its service water heating from a system that provides at least 60 percent of the energy needed for 
service water heating from site solar energy or recovered energy. · 

EXCEPTION to Section 110.3(c)6: Buildings for which the state architect determines that service water 
heating from site solar energy or recovered energy is economically or physically infeasible. 

7. Isolation valves. Instantaneous water heaters with an input rating greater than 6.8 kBTU/hr (2 kW) shall 
have isolation valves on both the cold water sup_ply and the hot water pipe leaving the water heater, and 
hose bibbs or other :fittings on each valve for flushing the water heater when the valves are closed. 

SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING SYSTEMS AND 
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SECTION 110.4 - MANDATORY REQUIREMENTS FOR POOL AND SP A 
SYSTEMS AND EQUIPMENT 
(a) Certification by Manufacturers. Any pool or spa heating system or equipment may be installed only ifthe 

manufacturer has certified that the system or equipment has all of the following: 

1. Efficiency. A thermal efficiency that complies with the Appliance Efficiency Regulations; and 

2. On-off switch. A readily accessible on-off switch, mounted on the outside of the heater that allows shutting 
off the heater without adjusting the thermostat setting; and 

3. Instructions. A permanent, easily readable, and weatherproof plate or card that gives instruction for the 
energy efficient operation of the pool or spa heater and for the proper care of pool or spa water when a 
cover is used; and 

4. Electric resistance heating. No electric resistance heating; and 

EXCEPTION 1 to Section 110.4(a)4: Listed package units with fully insulated enclosures, and with tight
:fitting covers that are insulated to at least R-6. 

EXCEPTION 2 to Section 110.4(a)4: Pools or spas deriving at least 60 percent of the annual heating 
energy from site solar energy or recovered energy. ' 

(b) Installation. Any pool or spa system or equipment shall be installed with all of the following: 

1. Piping. At least 36 inches of pipe shall be installed between the filter and the heater or dedicated suction and 
return lines, or built-in or built-up connections shall be installed to allow for the future addition of solar 
heating equipment; and 

2. Covers. A cover for outdoor pools or outdoor spas that have a heat pump or gas heater. 

3. Directional inlets and time switches for pools. If the system or equipment is for a pool: 

i. The pool shall have directional inlets that adequately mix the pool water; and 

ii. A time switch or similar control mechanism shall be installed as part of a pool water circulation control 
system that will allow all pumps to be set or programmed to run only during the off-peak electric 
demand period and for the minimum time necessary to maintain the water in the condition required by 
applicable public health standards. 
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SECTION 110.5 - NATURAL GAS CENTRAL FURNACES, COOKING 
EQUIPMENT, AND POOL AND SPA HEATERS: PILOT LIGHTS 
PROHIBITED 
Any natural gas system or equipment listed below may be installed only if it does not have a continuously burning 
pilot light: 

(a) Fan-type central furnaces. 

(b) Household cooking appliances. 

EXCEPTION to Section 110.S(b): Household cooking appliances without an electrical supply voltage 
connection and in which each pilot consumes less than 150 Btu/hr. 

( c) Pool heaters. 

( d) Spa heaters. 

SECTION 110.5-NATURAL GAS CENTRAL FURNACES, COOKING EQUIPMENT, AND POOL AND SPA 
HEATERS: PILOT LIGHTS PROHIBITED 



2016 Building Energy Efficiency Standards 

SECTION 110.6- MANDATORY REQUIREMENTS FOR 
FENESTRATION PRODUCTS AND EXTERIOR DOORS 
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(a) Certification of Fenestration Products and Exterior Doors other than Field-fabricated. Any fenestration 
product and exterior door, other than field-fabricated fenestration products and field-fabricated exterior doors, 
may be installed only if the manufacturer has certified to the Commission, or if an independent certifying 
organization approved by the Commission has certified that the product complies with all of the applicable 
requirements of this subsection. 

1. Air leakage. Manufactured fenestration products and exterior doors shall have air infiltration rates not 
exceeding 0.3 cfi:n/ft2 of window area, 0.3 cfi:n/ft2 of door area for residential doors, 0.3 cfi:n/ft2 of door area 
for nonresidential single doors (swinging and sliding), and 1.0 cfi:n/ft2 for nonresidential double doors 
(swinging), when tested according to NFRC-400 or ASTM E283 at a pressure differential of75 pascals (or 
1.57 pounds/ft2), incorporated herein by reference. 

NOTES TO SECTION 110.6(a)l: 

1. Pet doors must meet 0.3 cfi:n/ft2 when tested according to ASTM E283 at 75 pascals (or 1.57 
pounds/ft2). 

2. AAMA/WDMA/CSA 101/I.S.2/A440-201 l specification is equivalent to ASTM E283 at a 
pressure differential of75 pascals (or 1.57 pounds/ft2) satisfies the air leakage certification 
requirements of this section. 

EXCEPTION to Section 110.6(a)1: Field-fabricated fenestration and field-fabricated exterior doors. 

2. U-factor. The fenestration product's U-factor shall be rated in accordance with NFRC 100, or use the 
applicable default U-factor set forth in TABLE 110.6-A. 

EXCEPTION 1 to Section 110.6(a)2: If the fenestration product is a vertieal skylight or i& a vertical site
built fenestration product in a building covered by the nonresidential standards with less than 1,000 square 
feet of site-built fenestration, the default U-factor may be calculated as set forth in Reference Nonresidential 
Appendix NA6. 

EXCEPTION 2 to Section 110.6(a)2: If the fenestration product is an alteration consisting of any area 
replacement of glass in a skylight product or in a vertical site-built fenestration product, in a building 
covered by the nonresidential standards, the default U-factor may be calculated as set forth in Reference 
Nonresidential Appendix NA6. 

3. Solar Heat Gain Coefficient (SHGC). The fenestration product's SHGC shall be rated in accordance with 
NFRC 200, or use the applicable default SHGC set forth in TABLE 110.6-B. 

EXCEPTION 1 to Section 110.6(a)3: If the fenestration product is a skylight or is-a vertical site-built 
fenestration product ill a building covered by the nonresidential standards with less than 1,000 square feet of 
site-built fenestration, the default SHGC may be calculated as set forth in Reference Nonresidential 
Appendix NA6. 

EXCEPTION 2 to Section 110.6(a )3: If the fenestration product is an alteration consisting of any area 
replacement of glass in a skylight product or in a vertical site-built fenestration product, in a building 
covered by the nonresidential standards, the default SHGC may be calculated as set forth in Reference 
Nonresidential Appendix NA6. 

4. Visible Transmittance (VT). The fenestration product's VT shall be rated in accordance with NFRC 200 
or ASTM E972, for tubular skylights VT shall be rated using NFRC 203. 

EXCEPTION 1 to Section 110.6(a)4: If the fenestration product is a skylight or is-a vertical site-built 
fenestration product in a building covered by the nonresidential standards with less than 1,000 square feet of 
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Page 108 2016 Building Energy Efficiency Standards 

site-built fenestration, the default VT may be calculated as set forth in Reference Nonresidential Appendix 
NA6. 

EXCEPTION 2 to Section 110.6(a)4: If the fenestration product is an alteration consisting of any area; 
replacement of glass in a skylight product or in a vertical site-built fenestration product in a building 
covered by the nonresidential standards, the default VT may be calculated as set forth in Reference 
Nonresidential Appendix NA6. 

5. Labeling. Fenestration products shall: 

A. Have a temporary label for manufactured fenestration products or a label certificate when the 
Component Modeling Approach (CMA) is used and for site-built fenestration meeting the requirements 
of Section 10-11 l(a)l. The temporary label listing the certified U factor, SHGC and VT, shall not be 
removed before inspection by the enforcement agency.,.- The temporary label shall certify that the air 
leakage requirements ofSeetioB: 110.e(a) 1 are met for eaeh pro duet liB:e; and 

B. Have a permanent label or a label certificate when the Component Modeling Approach (CMA) is used 
and for site-built fenestration meeting the requirements of Section 10-111 (a )2 if the product is rated 
using NFRC procedures. 

6. Fenestration Acceptance Requirements. Before an occupancy permit is granted, site-built fenestration 
products in other than low-rise residential buildings shall be certified as meeting the Acceptance 
Requirements for Code Compliance, as specified in the Reference Nonresidential Appendix NA7 to ensure 
that site-built fenestration meet Standards requirements, including a matching label certificate for product(s) 
installed and be readily accessible at the project location. A Certificate of Acceptance certifying that the 
fenestration product meets the acceptance requirements shall be completed, signed and submitted to the 
enforcement agency. 

EXCEPTION to Section 110.6(a): Fenestration products removed and reinstalled as part of a building 
alteration or addition. 

(b) Installation of Field-fabricated Fenestration and Exterior Doors. Field-fabricated fenestration and field
fabricated exterior doors may be installed only if the compliance documentation has demonstrated compliance 
for the installation using U-factors from TABLE 110.6-A and SHGC values from TABLE 110.6-B. Field
fabricated fenestration and field-fabricated exterior doors shall be caulked between the fenestration products or 
exterior door and the building, and shall be weatherstripped. 

EXCEPTION to Section 110.6(b): Unframed glass doors and fire doors need not be weather stripped or 
caulked. 
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TABLE 110. 6-A DEFAULT FENESTRATION PRODUCT U-FACTORS 
FRAME PRODUCT TYPE SINGLE PANE 3'

4 DOUBLE PANE 1•
3
•
4 GLASS BLOCK 2,3 

U-FACTOR U-FACTOR U-FACTOR 

Operable 1.28 0.79 0.87 

Fixed 
1.19 0.71 0.72 

Greenhouse/garden 
2.26 1.40 N.A 

Metal 
window 

Doors 
1.25 0.77 N.A 

Skvlicllt 
1.98 1.30 N.A 

Operable N.A 0.66 N.A 

Fixed 
N.A 0.55 N.A 

Metal, Thermal Greenhouse/garden 
N.A 1.12 N.A 

Break window 

Doors 
N.A. 0.59 N.A. 

Skylicllt 
N.A. 1.11 N.A 

Operable 0.99 0.58 0.60 

Fixed 
1.04 0.55 0.57 

Doors 
0.99 0.53 N.A. 

Nonmetal 
Greenhouse/garden 

1.94 1.06 N.A. 

windows 

Skvlicllt 
1.47 0.84 N.A. 

1. For all dual-glazed fenestration products, adjust the listed U-factors as follows: 

a. Add 0.05 for products with dividers between panes if spacer is less than 7 /16 inch wide. 

b. Add 0.05 to any product with true divided lite (dividers through the panes). 

2. Translucent or transparent panels shall use glass block values when not rated by NFRC 100. 

3. Visible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NA6. 

4. Windows w~th window film applied that is not rated by NFRC 100 shall use the default values from this table. 
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TABLE 110. 6-B DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC) 
FENESTRATION PRODUCT SHGC 

FRAMETYPE PRODUCT GLAZING Single Pane2
•
3 Double Pane2

•
3 Glass Block1

'
2 

SHGC SHGC SHGC 

Operable Clear 
0.80 0.70 0.70 

Fixed Clear 
0.83 0.73 0.73 

Metal 0.67 0.59 N.A 
Operable Tinted 

Fixed Tinted 
0.68 0.60 N.A 

Operable Clear 
N.A 0.63 N.A 

Fix.ed Clear 
N.A 0.69 N.A 

Metal, Thermal 
Break Operable Tinted 

N.A 0.53 N.A 

Fixed Tinted 
N.A 0.57 N.A 

Operable Clear 
0.74 0.65 0.70 

Fixed Clear 
0.76 0.67 0.67 

Nonmetal 0.60 0.53 N.A 
Operable Tinted 

Fixed Tinted 
0.63 0.55 N.A 

1 Translucent or transparent panels shall use glass block values when not rated by NFRC 200. 

2. Visible Transmittance (VT) shall be calculated by using Reference Nonresidential Annendix NA6. 

3. Windows with window film applied that is not rated by NFRC 200 shall use the default values from this table 

SECTION 110.7 -MANDATORY REQUIREMENTS TO LIMIT AIR 
LEAKAGE 
.All joints, penetrations and other openings in the building envelope that are potential sources of air leakage shall be 
caulked, gasketed, weather stripped, or otherwise sealed to limit infiltration and exfiltration. 
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SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, 
ROOFING PRODUCTS AND RADIANT BARRIERS 
(a) Insulation Certification by Manufacturers. Any insulation shall be certified by Department of Consumer 

Affairs, Bureau of Home Furnishing and Thermal Insulation that the insulation conductive thermal performance 
is approved pursuant to the California Code of Regulations, Title 24, Part 12, Chapters 12-13, Article 3, 
"Standards for Insulating Material." 

(b) Installation of Urea Formaldehyde Foam Insulation. Urea formaldehyde foam insulation may be applied or 
installed only if: 

1. It is installed in exterior side walls; and 

2. A four-mil-thick plastic polyethylene vapor retarder or equivalent plastic sheathing vapor retarder is 
installed between the urea formaldehyde foam insulation and the interior space in all applications. 

(c) Flame Spread Rating oflnsulation. All insulating material shall be installed in compliance with the flame 
spread rating and smoke density requirements of the CBC. 

( d) Installation of Insulation in Existing Buildings. Insulation installed in an existing attic, or on an existing duct 
or water heater, shall comply with the applicable requirements of Subsections 1, 2, and 3 below. If a contractor 
installs the insulation, the contractor shall certify to the customer, in writing, that the insulation meets the 
applicable requirements of Subsections 1, 2, and 3 below. 

1. Attics. If insulation is installed in the existing attic of a low-rise residential building, the R-value of the total 
amount of insulation (after addition of insulation to the amount, if any, already in the attic) shall meet the 
requirements of Section 150.0(a). 

EXCEPTION to Section 110.8(d)1: Where the accessible space in the attic is not large enough to 
accommodate the required R-value, the entire accessible space shall be filled with insulation provided such 
installation does not violate Section 1203 .2 of Title 24, Part 2. 

2. Water heaters. If external insulation is installed on an existing unfired water storage tank or on an existing 
back-up tank for a solar water-heating system, it shall have an R-value of at least R-12, or the heat loss of 
the tank surface based on an 80°F water-air temperature difference shall be less than 6.5 Btu per hour per 
square foot. 

3. Ducts. If insulation is installed on an existing space-conditioning duct, it shall comply with Section 
~604.0 of the CMC. 

( e) RESERVED Iasalatien Placement en Ree:t/Ceilings. ffisl:l:lation Hi.stalled to limit heat loss tmd gain through 
the top of conditioned spaces shall comply with the followffig: 

1. ffisl:l:lation shall be Hi.stalled Hi: direct contact with a continuous roof or ceiling which is sealed to limit Hi.filtration 
tmd exfiltration as specified in Section 110.7, including but not limited to placffig insulation either above or 
belovt' the roof deck or on top ofa dryv;all ceilffig; and 

2. Wh6fl: ffisulation is installed at the roof in nonresidential buildings, fixed VOflts or opOflings to the outdoors or to 
unconditioned spaces shall not be installed tmd the space between the ceiling tmd the roof is either directly or 
indkeetly conditioned space and shall not be considered tm attic for the p:arposes of eomplyffig with CBC attie 
ventilation requirements; tmd 

3. ffisulation shall not be placed on top of a suspended ceiling vt'ith remo'rable ceiling panels to meet the 
R-000Ceiling requirement of Sections 120.7, 140.3 tmd 141.0; tmd 

EXCEPTION ta Seetian lHl.8(0)3: Vi'"f:i:Ofl there are eonditioned spaces v:ith a combined floor area no greater than 
2,000 square feet in an otherwise uaconditioned buildffig, tmd when the average height of the space between the 
ceilffig tmd the roof over these spaces is greater tha£ 12 feet, ffisulation placed in direct contact ·wHh a sHspended 
ceilffig with removable ceilffig panels shall be an acceptable method of reducffig heat loss from a eonditioned 
space tmd shall be accounted for in heat loss calculations. 
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4. Insulation. shall be installed belo=w the roofing membrane or layer used to seal the roof from w:ater pen.etration. 
unless the insulation. has a maicimum '.vater absorption of0.3 pereent by volHme 'Nheri tested aceordffig to ASTM 
Standard C272. 

NOTE: Vents, that do not penetrate the roof <leek, that are design.ed for wind resistaHee for roof membranes are not 
within the scope ofSection 110.8(e)2. 

(f) RESERVEDinsulatieB fer DemisiBg Walls iil NenresideBtial Buildmgs. The opaque portioos of framed 
demismg walls in nomesidential b:a-ildffigs shall be insulated vii.th an. installed R value of no less than. R 13 
between framing members. 

(g) Insulation Requirements for Heated Slab Floors. Heated slab floors shall be insulated according to the 
requirements in Table 110.8-A. 

1. Insulation materials in ground contact must: 

A. Comply with the certification requirements of Section 110.S(a); and 

B. Have a water absorption rate for the insulation material alone without facings that are no greater than 
0.3 percent when tested in accordance with Test Method A- 24 Hour-Immersion of ASTM C272. 

C. Water vapor permeance no greater than 2.0 perm/inch when tested in accordance with ASTM E96. 

2. Insulation installation must: 

A. Be covered with a solid guard that protects against damage from ultraviolet radiation, moisture, 
landscaping operation, equipment maintenance, and wind; and 

B. Include a rigid plate, which penetrates the slab and blocks the insulation from acting as a conduit for 
insects from the ground to the structure above the foundation. 

TABLE 110.8-A SLAB INSULATION REQUIREMENTS FOR HEATED SLAB FLOOR 
Insulation Location Insulation Installation Requirements Climate Insulatio:n 

Orientation Zone R-Value 

From the level of the top of the slab, down 16 
1-15 5 

inches or to the frost line, whichever is greater. 
Outside edge of heated Insulation may stop at the top of the footing where 
slab, either inside or Vertical this is less than the required depth. For below 
outside the foundation grade slabs, vertical insulation shall be extended 
wall 

from the top of the foundation wall to the bottom 16 10 

of the foundation (or the top of the footing) or to 
the frost line, whichever is greater. 

Vertical insulation from top of slab at inside edge 1-15 5 
of outside wall down to the top of the horizontal 

Between heated slab and Vertical and insulation. Horizontal insulation from the outside 
outside foundation wall Horizontal edge of the vertical insulation extending 4 feet 10 vertical 

16 and 7 
toward the center of the slab in a direction normal horizontal 
to the outside of the building in plan view. 

(h) Wet Insulation Systems. When insulation is installed on roofs above the roofing membrane or layer used to 
seal the roof from water penetration, the effective R-value of the insulation shall be as specified in Reference 
Joint Appendix JA4. 

(i) Roofing Products Solar Reflectance and Thermal Emittance. 

1. InordertomeettherequirementsofSections 140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)ll, 150.2(b)1H 
or 150.2(b)2, a roofing product's thermal emittance and an aged solar reflectance shall be certified and 
labeled according to the requirements of Section 10-113. 
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EXCEPTION 1 to Section 110.S(i)l: Roofing products that are not certified accordlng to Section 10-113 
shall assume the following default aged solar reflectance/thermal emittance values: 

A. For asphalt shingles: 0.08/0.75 

B. For all other roofing products: 0 .10/0. 7 5 

2. If CRRC testing for an aged solar reflectance is not available for any roofing products, the aged value shall 
be derived from the CRRC initial value using the equation PagecF[0.2+f3[Pinitiai-0.2], where Pinitiai =the initial 
solar reflectance and soiling resistance f3 is listed by product type in TABLE 110.8-B. 

TABLE 110.8-B VALUES OF SOILING RESISTANCE 8 BY PRODUCT TYPE 
Product Type CRRC Product Category p 

Field-Applied Coating 
Field-Applied Coating 

0.65 

Other 
Not A Field-Applied Coating 

0.70 

3. Solar Reflectance Index (SRl), calculated as specified by ASTM E 1980-01, may be used as an alternative 
to thermal emittance and an aged solar reflectance when complying with the requirements of Sections 
140.1, 140.2, 140.3(a)l, 141.0(b)2B, 150.l(c)l 1, 150.2(b)1H,or 150.2(b)2. SRl calculations shall be based 
on moderate wind velocity of2-6 meters per second. The SRl shall be calculated based on the aged 
reflectance value of the roofing products. 

4. Liquid applied roof coatings applied to low-sloped roofs in the field as the top surface of a roof covering 
shall: 

A. Be applied across the entire roof surface to meet the dry mil thickness or coverage recommended by the 
coating manufacturer, taking into consideration the substrate on which the coating is applied, and 

B. Meet the minimum performance requirements listed in TABLE 110.8-C or the minimum performance 
requirements of ASTM C836, D3468, ~or D6694, whichever are appropriate to the coating 
material. 

EXCEPTION 1 to Section 110.8(i)4B: Aluminum-pigmented asphalt roof coatings shall meet the 
requirements of ASTM D2824 or A8TM D6848 and be installed as specified by ASTM D3805. 

EXCEPTION 2 to Section 110.8(i)4B: Cement-based roof coatings shall contain a minimum of20 
percent cement and shall meet the requirements of ASTM C1583, ASTM D822, and ASTM D5870. 

SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, ROOFING PRODUCTS AND RADIANT 
BARRIERS 
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TABLE I I 0.8-C MINIMUM PERFORMANCE REQUIREMENTS FOR LIQUID APPLIED ROOF COATINGS 
Physical Property ASTM Test Procedure Requirement 

Initial percent elongation (break) D2370 Minimum 200% ({j), 73 ° F (23 ° C) 

Initial percent elongation (break) D2370 Minimum 60%@_0° F (-18° C) 

OR 

Initial Flexibility D522, TestB Minimum pass l" mandrel_.@ 0° F 
(-18° C) 

Initial tensile strength (maxim.um stress) D2370 Minimum 100 psi (1.38 Mpa)@ 
73° F (23° C) 

Initial tensile strength (maximum stress) D2370 Minimum 200 psi (2.76 Mpa) .@_0° 

OR 
F (-18° C) 

Initial Flexibility D522, TestB 
Minimum pass 1" mandrel .@_0° F 
(-18° C) 

Final percent elongation (break) after D2370 Minimum 100%@_73° F (23° C) 
accelerated weathering 1000 h 

Final percent elongation (break) after D2370 Minimum40%@_0° F (-18° C) 
accelerated weathering 1000 h 

OR 
D522. TestB Minimum pass 1" mandrel_.@ 0° F 

Flexibility after accelerated weathering 1 OOOh (-18° C) 

Permeance D 1653 Maxim.um 50 perms 

Accelerated weathering 1000 h D4798 No cracking or checking1 

1. Any cracking or checking visible to the eye fails the test procedure. 

j) Radiant Barrier. A radiant barrier shall have an emittance of0.05 or less, tested in accordance with ASTM 
C1371 or ASTM E408, and shall be certified to the Department of Consumer Affairs as required by Title 24, Partl2, 
Chapter 12-13, Standards for Insulating Material. 

SECTION I 10.8 -MANDATORY REQUIREMENTS FOR INSULATION, ROOFING PRODUCTS AND RADIANT 
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SECTION 110.9 - MANDATORY REQUIREMENTS FOR LIGHTING 
CONTROL DEVICES AND SYSTEMS, BALLASTS, AND LUMINAIRES 

(a) All lighting control devices and systems, ballasts, and luminaires subject to the requirements of Section 110.9 
shall meet the following requirements: 

1. Shall be installed only if the lighting control device or system, ballast, or luminaire complies with all of the 
applicable requirements of Section 110.9. 

2. Lighting controls may be individual devices (Self Contained Lighting Control) or systems (Lighting Control 
Systems) consisting of two or more components. 

3. Self Contained Lighting Controls, as defined in Section 100.1, shall be certified by the Manufacturer as 
required by the Title 20 Appliance Efficiency Regulations. 

4. Lighting Control Systems, as defined in Section 100.1, shall be a fully functional lighting control system 
complying with the applicable requirements in Section 110.9(b), and shall meet the Lighting Control 
Installation requirements in Section 130.4. 

5. If indicator lights are integral to a lightlng control system, they shall consume no more than one watt of 
power per indicator light. 

(b) All Installed Lighting Control Systems listed in Section 110.9(b) shall comply with the requirements listed 
below; aud all components of the system considered together as installed shall meet all applicable requirements 
for the application for which they are installed as required in Sections 130.0 through 130.5, Sections 140.6 
through 140.8, Section 141.0, and Section 150.0(k). 

1. Time-Switch Lighting Controls 

A. Automatic Time-Switch Controls shall meet all requirements for Automatic Time Switch Control 
devices in the Title 20 Appliance Efficiency Regulations. 

B. Astronomical Time-Switch Controls shall meet all requirements for Astronomical Time-Switch 
Control devices in the Title 20 Appliance Efficiency Regulations. 

C. Multi-Level Astronomical Time-Switch Controls, in addition to meeting all of the requirements for 
Astronomical Time-Switch Controls, shall include at least 2 separately programmable steps per zone. 

D. Outdoor OutdtH.lF Astronomical Time-Switch Controls, in addition to meeting all of the 
requirements for Astronomical Time-Switch Controls, shall have setback functions that allow the 
lighting on each controlled channel to be switched or dimmed to lower levels. The set back functions 
shall be capable of being programmed by the user for at least one specific time of day. 

2. Daylighting Controls 

A. Automatic Daylight Controls shall meet all requirements for Automatic Daylight Control devices in 
the Title 20 Appliance Efficiency Regulations. 

B. Photo Controls shall meet all requirements for Photo Control devices in the Title 20 Appliance 
Efficiency Regulations. 

3. Dimmers shall meet all requirements for Dimmer Control devices in the Title 20 Appliance Efficiency 
Regulations. 

4. Occupant Sensing Controls: Occupant, Motion, and Vacancy Sensor Controls shall meet the following 
requirements: 

A. Occupant Sensors shall meet all applicable requirements for Occupant Sensor Control devices in the 
Title '20 Appliance Efficiency Regulations. 

SECTION 110.9 - MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
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B. Motion Sensors shall meet all applicable requirements for Motion Sensor Controls devices in the Title 
20 Appliance Efficiency Regulations. 

C. Vacancy Sensors shall meet all applicable requirements for Vacancy Sensor Controls devices in the 
Title 20 Appliance Efficiency Regulations. 

D. Partial-ON Sensors shall meet all applicable requirements for partial on sensing devices in the Title 20 
Appliance Efficiency Regulations. 

E. Partial-OFF Sensors shall meet all applicable requirements for partial off sensing devices in the Title 
20 Appliance Efficiency Regulations. 

F. All Occupant Sensing Control types shall be programmed to turn OFF all or part of the lighting no 
longer than 20 minutes after the space is vacated of occupants, except as specified by the B:Jlf!H€la8le 
€l©fttf©ls F€l!)Wemeftts ©fSection 130.l(c)8. 

EXCEPTION to Section 110.9(b )4: Occupant Sensing Control systems may consist of a combination of 
single or multi-level Occupant, Motion, or Vacancy Sensor Controls, provided that components installed to 
comply with manual-on requirements shall not be capable of conversion by the user from manual-on to 
automatic-on functionality. 

5. Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the following 
requirements: 

A. Have sunrise and sunset prediction accuracy within+/- 15 minutes and timekeeping accuracy within 
five minutes per year; and 

B. Have the ability to setback or turn off lighting at night as required in Section 130.2(c), by means of a 
programmable timeclock or motion sensing device; and 

C. When controlled with a timeclock, shall be capable of being programmed to allow the setback or 
turning off of the lighting to occur from any time at night until any time in the morning, as determined 
by the user. 

( c) Track Lighting Integral Current Limiter. An integral current limiter for line-voltage track lighting shall be 
recognized for compliance with Part 6 only ifit meets all of the following requirements: 

1. Shall be certified to the Energy Commission as meeting all of the applicable requirements in Section 
110.9(c); and 

2. Shall comply with the Lighting Control Installation requirements in accordance with Section 130.4; and 

3. Shall be manufactured so that the current limiter housing is used exclusively on the same manufacturer's 
track for which it is designed; and 

4. Shall be designed so that the current limiter housing is permanently attached to the track so that the system 
will be irreparably damaged if the current limiter housing were to be removed after installation into the 
track. Methods of attachment may include but are not limited to one-way barbs, rivets, and one-way screws; 
and 

5. Shall employ tamper resistant fasteners for the cover to the wiring compartment; and 

6. Shall have the identical volt-ampere (VA) rating of the current limiter, as installed and rated for compliance 
with Part 6 clearly marked as follows; and: 

A. So that it is visible for the building offieials' enforcement agency's field inspection without opening 
coverplates, fixtures, or panels; and 

B. Permanently marked on the circuit breaker; and 

C. On a factory-printed label that is permanently affixed to a non-removable base-plate inside the wiring 
compartment. 

7. Shall have a conspicuous factory installed label permanently affixed to the inside of the wiring compartment 
warning against removing, tampering with, rewiring, or bypassing the device; and 

SECTION 110.9- MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
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8. Each electrical panel from which track lighting integral current limiters are energized shall have a factory 
printed label permanently affixed and prominently located, stating the following: "NOTICE: Current 
limiting devices installed in track lighting integral current limiters connected to this panel shall only be 
replaced with the same or lower amperage. Adding track or replacement of existing current limiters with 
higher continuous ampere rating will void the track lighting integral current limiter certification; and will 
require re-submittal of compliance documentation to the enforcement agency responsible for compliance 
with the California Title 24, Part 6 Building Energy Efficiency Standards." 

( d) Track Lighting Supplementary Overcurrent Protection Panel. A Track Lighting Supplementary 
Overcurrent Protection Panel shall be used only for line-voltage track lighting and shall be recognized for 
compliance with Part 6 only if it meets all of the following requirements: 

I. Shall comply with the Lighting Control Installation requirements in accordance with Section 130.4; and 

2. Shall be listed as defined in Section 100.1; and 

3. Shall be used only for line voltage track lighting. No other lighting or building power shall be used in a 
Supplementary Overcurrent Protection Panel used to determine input wattage for track lighting; and 

4. Be permanently installed in an electrical equipment room, or permanently installed adjacent to the lighting 
panel board providing supplementary overcurrent protection for the track lighting circuits served by the 
supplementary over current protection pane; and 

5. Shall have a permanently installed label that is prominently located stating the following: "NOTICE: This 
Panel for Track Lighting Energy Code Compliance Only. The overcurrent protection devices in this panel 
shall only be replaced "'ith the same or lower amperage. No other overcurrent protective device shall be 
added to this panel. Adding to, or replacement of existing overcurrent protective device(s) with higher 
continuous ampere rating, will void the panel listing and require re-submittal of compliance documentation 
to the enforcement agency responsible for compliance with the California Title 24, Part 6 Building Energy 
Efficiency Standards." 

(e) Residential JA8 High Efficacy Light Emitting Diode (LED) LightiegSources. To qualify as JA8 high 
efficacy light source for compliance with the residential lighting Standards in Section 150.0(k), a residential 
LED luminaire or LED light enginelight source shall be ce:rtified to the Energy Commission according to 
Reference Joint Appendix JA-8. LED lighting not certified to the Energy Commission shall be classified as low 
efficacy for compliance vfith Section 150.0(k). Nomesidential LED lightinglight sources is-are not required to be 
certified to the Energy Commission. · 

(f) Ballasts for Residential Recessed Luminaires. To qualify as high efficacy for compliance with Section 
150.0(k), any compact fluorescent lamp ballast in a residential recessed luminaire shall meet all of the following 
conditions: 

I. Be rated by the ballast manufacturer to have a minimum rated life of 30,000 hours when operated at or 
below a specified maximum case temperature. This maximum ballast case temperature specified by the 
ballast manufacturer shall not be exceeded when tested in accordance to UL 1598 Section 19 .15; and 

2. Have a ballast factor of not less than 0.90 for non-dimming ballasts and a ballast factor of not less than 0.85 
for dimming ballasts. 

SECTION 110.9- MANDATORY REQUIREMENTS FOR LIGHTING CONTROL DEVICES AND SYSTEMS, 
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SECTION 110.10 - MANDATORY REQUIREMENTS FOR SOLAR READY 
BUILDINGS 
(a) Covered Occupancies. 

1. Single Family Residences. Single family residences located in subdivisions with ten or more single family 
residences and where the application for a tentative subdivision map for the residences has been deemed· 
complete; by the enforcement agency, on or after Janaary 1, 2014, shall comply with the requirements of 
Section 110.lO(b) through 110.lO(e). 

2. Low-rise Multi-family Buildings. Low-rise multi-family buildings shall comply with the requirements of 
Section 110. lO(b) through 110 .10( d). 

3. Hotel/Motel Occupancies and High-rise Multi-family Buildings. Hotel/motel occupancies and high-rise 
multi-family buildings with ten habitable stories or fewer shall comply with the requirements of Section 
110. lO(b) through 110 .10( d). 

4. All Other Nonresidential Buildings. All other nonresidential buildings with three habitable stories or· 
fewer shall comply with the requirements of Section 110.lO(b) through 110.lO(d). 

(b) Solar Zone. 

1. Minimum Area. The solar zone shall have a minimum total area as described below. The solar zone shall 
comply with access, pathway, smoke ventilation, and spacing requirements as specified in Title 24, Part 9 or 
other Parts of Title 24 or in any requirements adopted by a local jurisdiction. The solar zone total area shall 
be comprised of areas that have no dimension less than five feet and are no less than 80 square feet each for 
buildings with roof areas less than or equal to 10,000 square feet or no less than 160 square feet each for 
buildings with roof areas greater than 10,000 square feet. 

A. Single Family Residences. The solar zone shall be located on the roof or overhang of the building and 
have a total area no less than 250 square feet. 

EXCEPTION 1 to Section 110.lO(b)lA: Single family residences with a permanently installed solar 
electric system having a nameplate DC power rating, measured under Standard Test Conditions, of no 
less than 1000 watts. 

EXCEPTION 2 to Section 110.lO(b)lA: Single family residences with a permanently installed 
domestic solar water-heating system meeting the installation criteria specified in the Reference 
Residential Appendix RA4 and with a minimum solar savings :fraction of 0.50. 

EXCEPTION 3 to Section 110.lO(b)lA: Single family residences with three habitable stories or more 
and with a total floor area less than or equal to 2000 square feet and having a solar zone total area no 
less than 150 square feet. 

EXCEPTION 4 to Section 110.lO(b)lA: Single family residences located in Climate zones 8-14 and 
the Wildland-Urban Interface Fire Area as defined in Title 24, Part 2 and having a whole house fan and 
having a solar zone total area no less than 150 square feet. 

EXCEPTION 5toSection110.lO(b)lA: Buildings with a designated solar zone area that is no less 
than 50 percent of the potential solar zone area. The potential solar zone area is the total area of any 
low-sloped roofs where the annual solar access is 70 percent or greater and any steep-sloped roofs 
oriented between 110 degrees and 270 degrees of true north where the annual solar access is 70 percent 
or greater. Solar access is the ratio of solar insolation including shade to the solar insolation without 
shade. Shading from obstructions located on the roof or any other part of the building shall not be 
included in the determination of annual solar access. 

EXCEPTION 6 to Section 110.lO(b)lA: Single family residences having a solar zone total area no 
less than 150 square feet and where all thermostats comply with Reference Joint Appendix JA5 and are 
capable of receiving and responding to Demand Response Signals prior to granting of an occupancy 
permit by the enforcing agency. 

EXCEPTION 7 to Section 110.lO(b )lA: Single family residences meeting the following conditions: 

SECTION 110.10-MANDATORYREQUJREMFNTSFORSOLARREADYBUILDINGS 
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A. All thermostats comply with Reference Joint Appendix JA5 and are capable ofreceiving and 
responding to Demand Response Signals prior to granting of an occupancy permit by the enforcing 
agency. 

B. Comply with one of the following measures:All appli@abl@ F€l€J:Wlllm€lms efS@lllff©D 159.Q(k), 
@mrnpt as Flll€fttiF@€l b@lew: 

i. Install a dishwasher that meets or exceeds the ENERGY STAR Program requirements with 
either a refrigerator that meets or exceeds the ENERGY STAR Program requirements or a 
whole house fan driven by an electronically commutated motor: or 

ii. Install a home automation system capable 0£ at a minimum. controlling the annliances and 
lighting of the dwelling and responding to demand response signals: or 

iii. Install alternative plumbing piping to permit the discharge from the clothes washer and all 
showers and bathtubs to be used for an irrigation system in compliance with the California 
Plumbing Code and any applicable local ordinanceS=: or 

ok==Install a rainwater catchment system designed to complv with the California Plumbing Code 
and anv applicable local ordinances and that uses rainwater flowing from at least 65 percent 
of the available roof area .. All fJ©HOOD©Dtly install@€l m€leer lighmg is high @ffi©a@y as €l@oo€l€l 
in TAIH-Ji~ l§Q.Q A er 159.Q B aE:€l is instalfa€l in kit@h©Ds, hatmeems, ufflity re ems, aD€l 
g8l.'ag@s at a mil'l:imum. 

ii. All :f!€lFmaE:€ll'l:tl)' install@€l lighting m hatmeems is lll€lE:trnll@€l hy a V!l!!!ll'l:€l)' Slll!l:S©F. 

iii. EXCEPTION ts EXCEPTION 7Bii: OD@ high @ffi@a@y lummaiF@ !l;S €l@m@€l in TABLE 
159.9 A er 1§9.0 B v:ith tetal 1~ vvattag@ rat@€l t© €l©l'l:SNm€l D© great@r than 21} watts @f 
fJ©Y/€lr is E:©t r@€J:uir©€l t© h@ lll©fttr©ll@d l\iy a va@oo@y s@fts©r. 

iv. Ev@l')' r@@m whi@h d@@S ft€lt hav@ }'l@Fmafl:@fttly mstall@d lightiftg has at l@ast ©ft@ swit@h@€l 
f€l€l€l}'lta@l@ mstall@d. 

v. P@rmoo@E:tly ~tall©€l mght lights €l€lmplymg with S@@ti©ft 159.G(k)IE 81'8 allew@d. 

vi. Lighmg il'l:t@gral t© @nhaust fufts lll©mplying with S@€lft€lft 159.Q(k)IF is allew@€l. 

vii. All :f!€lFmafl:€lfttly mstall@€l eut€l@er lighting is high @ftilllallly as €l©oo€l€l m Ti'\BLE 159.Q A €lF 
l§Q.Q B and is €l€llitr€lll€l€l as F@€fttiF€l€l itt S@@tieD 15Q.Q(k)9Ai aE:d iii. 

B. Low-tise and High-rise Multi-family Buildings, Hotel/Motel Occupancies, and Nonresidential 
Buildings. The solar zone shall be located on the roof or overhang of the building or on the roof or 
overhang of another structure located within 250 feet of the building or on covered parking installed 
with the building project and have a total area no less than 15 percent of the total roof area of the 
building excluding any skylight area. 

EXCEPTION 1toSection110.lO(b)lB: Buildings with a permanently installed solar electric system 
having a nameplate DC power rating, measured under Standard Test Conditions, of no less than one 
watt per square foot of roof area. 

EXCEPTION 2 to Section 110.lO(b)lB: Buildings with a permanently installed domestic solar water
heating system complying with Section 150.l(c)8Ciii. 

EXCEPTION 3 to Section 110.lO{b)lB: Buildings with a designated solar zone area that is no less 
than 50 percent of the potential solar zone area. The potential solar zone area is the total area of any 
low-sloped roofs where the annual solar access is 70 percent or greater and any steep-sloped roofs 
oriented between 110 degrees and 270 degrees of true north where the annual solar access is 70 percent 
or greater. Solar access is the ratio of solar insolation including shade to the solar insolation without 
shade. Shading from obstructions located on the roof or any other part of the building shall not be 
included in the determination of annual solar access. 

EXCEPTION 4 to Section 110.lO(b)lB: Low-rise and high-rise multifamily buildings meeting the 
following conditions: 

SECTION 110.10-MANDATORYREQUIREMENTSFORSOLARREADYBUILDINGS 
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A. All thermostats in each dwelling unit comply with Reference Joint Appendix JA5 and are capable 
of receiving and responding to Demand Response Signals prior to granting of an occupancy permit 
by the enforcing agency. 

B. '5In each dwelling unit. comply with one .of the following measuresAll aflf!li@ahls f€!€1W€lm@ftt8 Bf 
S@@ti@ft 1§9.9(k), @X@@f)t as F@EIW@d h@hiw: 

I. Install a dishwasher that meets or exceeds the ENERGY ST AR Program requirements with 
either a refrigerator that meets or exceeds the ENERGY ST AR Program requirements or a 
whole house fan driven by an electronically commutated motor: or 

ii. Install a home automation system capable of, at a minimum. controlling the appliances and 
lighting of the dwelling and responding to demand response signals: or 

iii. Install alternative plumbing piping to permit the discharge from the clothes washer and all 
showers and bathtubs to be used for an irrigation system in compliance with the California 
Plumbing Code and any aonlicable local ordinances: or 

iv. Install a rainwater catchment system designed to comply with the California Plumbing Code 
and any aonlicable local ordinances. and that uses rainwater flowing from at least 65 percent 
of the available roof area. 

All fl€ll'mll:fi€lfttiy install@€!: inaB€ll' lighting in @a@h @·mlling mlit is high @fH@asy as €1:@H'ft€la in TAELR 1§'9.9 
A BF 1§9.9 E aft€!: is install@@ m l~@h€lft8, hathl'Mms, tdility rn@ms, aft@ flRVat€l garng@s at a mmimttm. 

All fl€ll'mll:fi@fttly mstall@d lightmg m hthl'@@mB is €l€lfttF@ll©€1: hy 8: !/8:€lll:fi€l)' 8€lft8€ll'. 

EXCEPTIQ!\T to EXCEPTION 4Bii: 0ft€l high sfH@a€ly mmi11ai1'€l as a€lH'ft€l€1: in TMisR 1§9.9 A BF 1§9.9 
E with t@tal fatmfl ·.vattag@ mt@d t@ €l€lftSttm€l ft€l gF€lat@r thaft 2fi v;atts Bffl€l'N€lr is ft€lt r@~lff¥@€1: t© h@ 
00:s.tfelleti Sy a 'ia@ooey seM©r. 

Rv@Fy r@@m 'Nlii@h d@@s ft€lt hav@ fl€ll'mll:fi€lfttly install@@ lighting has at l@ast €lft€l swit€lh@d r@€l€lflt&@l€l 
instalhid. 

P€lrmaH:€lH:tly install@@ Right lights €l€lftlfJlying with S@€lti€lfl: 1§9.9(k) IR !il'€l all@w€la. 

Isightittg mt@gral tB €l!l'l!Utttt!t futts €l€lmf)lying with S@€lti€lft l§'Q.Q(l01F is all@w€l@. 

All p@Fmll:fi@fttly iBstall@a €ltttd@€lr lighting fur privat@ f)ati@s, €lfttraH:€l€lS, hal@@fti@s, ll:fia p@r@h@s is high 
@fti@asy as a€lfift€l€1: in TA-~IsR 1§9.9 A €lF 1§9.Q ~ ll:fia is €l€lfttr€lll€ld as r€l€Jtii1'€ld ill S@©ti€lft 1§9.9(k)9Ai ll:fia 
m, 

EXCEPTION 5 to Section 110.lO{b)lB: Buildings where the roof is designed and approved to be used for 
vehicular traffic. or parking or for a heliport. 

2. Orientation. All sections. of the solar zone located on steep-sloped roofs shall be oriented between 110 
degrees and 270 degrees of true north. 

3. Shading. 

A. No obstructions, including but not limited to, vents, chimneys, architectural features, and roof mounted 
equipment, shall be located in the solar zone. 

B. Any obstruction, located on the roof or any other part of the building that projects above a solar zone 
shall be located at least twice the distance, measured in the horizontal plane, of the height difference 

·between the highest point of the obstruction and the horizontal projection of the nearest point of the 
solar zone, measured in the vertical plane. 

EXCEPTION to Section 110.1 O(b )3: Any roof obstruction, located on the roof or any other part of the 
building, that is oriented north of all points on the solar zone. 

4. Structural Design Loads on Construction Documents. For areas of the roof designated as solar zone, the 
structural design loads for roof dead load and roof live load shall be clearly indicated on the construction 
documents. 

NOTE: Section 110.1 O(b )4 does not require the inclusion of any collateral loads for future solar energy 
systems. 

SECTION 110.10-MANDATORY REQUIREMENTS FOR SOLAR READY BUILDINGS 
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( c) Interconnection Pathways. 

1. The construction documents shall indicate a location for inverters and metering equipment and a pathway 
for routing of conduit from the solai: zone to the point of interconnection with the electrical service. For 
single family residences the point of interconnection will be the main service panel. 

2. The construction documents shall indicate a pathway for routing of plumbing from the solar zone to the 
water-heating system. 

(d) Documentation. A copy of the construction documents or a comparable document indicating the information 
from Sections 110 .1 O(b) through 110 .10( c) shall be provided to the occupant. 

( e) Main Electrical Service Panel. 

l. The main electrical service panel shall have a minimum busbar rating of200 amps. 

2. The main electrical service panel shall have a reserved space to allow for the installation of a double pole 
circuit breaker for a future solar electric installation. 

A. Location. The reserved space shall be positioned at the opposite (load) end from the input feeder 
location or main circuit location. 

B. Marking. The reserved space shall be permanently marked as "For Future Solar Electric". 

SECTION 110.10- MANDATORY REQUIREMENTS FOR SOLAR READY BUILDINGS 
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SECTION 110.11 - MANDATORY REQUIREMENTS FOR ELECTRICAL 
POWER DISTRIBUTION SYSTEM 
Certification by Manufacturers. Any electrical power distribution system equipment listed in this section may be 

installed only if the manufacture has certified to the Commission that the equipment complies with all the 
applicable requirements of this section. 

(a) Low-voltage dry-type distribution transformer shall be certified by the Manufacturer as required by the Title 
20 Appliance Efficiency Regulations. 

EXCEPTION to Section 110.ll(a):. 
1. autotransformer; 
2. drive (isolation) transformer; 
3. grounding transformer; 
4. machine-tool (control) transformer; 
5. nonventilated transformer; 
6. rectifier transformer; 
7. regulating transformer; 
8. sealed transformer; 
9. special-impedance transformer; 
10. testing transformer; 
11. transformer with tap range of20 percent or more; 
12. uninterruptible power supply transformer; or 
13. welding transformer. 

SECTION 110.11 -MANDATORY REQUIREMENTS FOR ELECTRICAL POWER DISTRIBUTION SYSTEM 
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SUBCHAPTER 3 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, 

HOTEL/MOTEL OCCUPANCIES, AND COVERED 
PROCESSES-MANDATORY REQUIREMENTS 

SECTION 120.0- GENERAL 
Sections 120.1through120.9 establish requirements for the design and installation of building envelopes, 
ventilation, space-conditioning and service water-heating systems and equipment in nonresidential, high-rise 
residential, and hotel/motel buildings as well as covered processes that are subj eet to Title 2 4, Part ewithin the scope 
of Section 100.0(a). 1\Il such builcliags and eov-erecl proeesses shall comply with the applicable provisions of 
8eetions 120.1 through 120.9. · 

NOTE: The requirements of Sections 120. l through 120.9 apply to newly constructed buildings. Section 141.0 
specifies which requirements of Sections 120.1 through 120.9 also apply to additions or alterations to existing 
buildings. 

SECTION 120.0- GENERAL 
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SECTION 120.1- REQUIREMENTS FOR VENTILATION 
All BomesideBtia.l,Nonresidential, high-rise residential, and hotel/motel 066i:l:Jlaneies buildings shall comply with the 
requirements of Section 120.l(a) through 120.l(e). 

(a) General Requirements. 

1. All enclosed spaces in a building shall be ventilated in accordance with the requirements of this section and 
the California Building Code. 

EXCEPTION to Section 120.l(a)l: Refrigerated warehouses and other spaces or buildings that are not 
normally used for human occupancy and work. 

2. The outdoor air-ventilation rate and air-distribution assumptions made in the design of the ventilating 
system shall be clearly identified on the plans required by Section 10-103 of Title 24, Part 1. 

(b) Design Requirements for Minimum Quantities of Outdoor Air. Every space in a building shall be designed 
to have outdoor air ventilation according to Item 1 or 2 below: 

1. Natural ventilation. 

A. Naturally ventilated spaces shall be permanently open to and within 20 feet of operable wall or roof 
openings to the outdoors, the openable area of which is not less than 5 percent of the conditioned floor 
area of the naturally ventilated space. Where openings are covered with louvers or otherwise 
obstructed, openable area shall be based on the free unobstructed area through the opening. 

EXCEPTION to Section 120.l(b)lA: Naturally ventilated spaces in high-rise residential dwelling 
units and hotel/motel guest rooms shall be open to and within 25 feet of operable wall or roof openings 
to the outdoors. 

B. The means to open required operable openings shall be readily accessible to building occupants 
whenever the space is occupied. 

2. Mechanical ventilation. Each space that is not naturally ventilated under Item 1 above shall be ventilated 
with a mechanical system capable of providing an outdoor air rate no less than the larger of: 

A. The conditioned floor area of the space times the applicable ventilation rate from TABLE 120.1-A; or 

B. 15 cfrn per person times the expected number of occupants. 

For meeting the requirement in Section 120 .1 (b )2B for spaces without fixed seating, the expected 
number of occupants shall be either the expected number specified by the building designer or one half 
of the maximum occupant load assumed for egress purposes in the CBC, whichever is greater. For 
spaces with fixed seating, the expected number of occupants shall be determined in accordance with the 
CBC. 

EXCEPTION to Section 120.l(b )2: Transfer air. The rate ofoutdoor air required by Section 120. l (b )2 
may be provided with air transferred from other ventilated spaces if: 

A. None ofthe spaces from which air is transferred have any unusual sources of indoor air 
contaminants; and 

B. The outdoor air that is supplied to all spaces combined, is sufficient to meet the requirements of 
Section 120.l(b)2 for each space individually. 

( c) Operation and Control Requirements for Minimum Quantities of Outdoor Air. 

1. Times of occupancy. The minimum rate of outdoor air required by Section 120. l (b )2 shall be supplied to 
each space at all times when the space is usually occupied. 

EXCEPTION 1toSection120.l(c)l: Demand control ventilation. In intermittently occupied spaces that 
do not have processes or operations that generate dusts, fumes, mists, vapors or gasses and are not provided 
with local exhaust ventilation (such as indoor operation of internal combustion engines or areas designated 
for unvented food service preparation), the rate of outdoor air may be reduced if the ventilation system 
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serving the space is controlled by a demand control ventilation device complying with Section 120.l(c)4 or 
by an occupant sensor ventilation control device complying with Section 120.l(c)5. 

EXCEPTION 2 to Section 120.l(c)l: Temporary reduction. The rate of outdoor air provided to a space 
may be reduced below the level required by Section 120.l(b)2 for up to 30 minutes at a time ifthe average 
rate for each hour is equal to or greater than the required ventilation rate. · 

2. Pre-occupancy. The lesser of the minimum rate ofoutdoor air required by Section 120.1 (b )2 or three 
complete air changes shall be supplied to the entire building during the 1-hour period immediately before 
the building is normally occupied. 

3. Required Demand Control Ventilation. HV AC systems with the following characteristics shall have 
demand ventilation controls complying with 120.l(c)4: 

A. They have an air economizer; and 

B. They serve a space with a design occupant density, or a maximum occupant load factor for egress 
purposes in the CBC, greater than or equal to 25 people per I 000 square feet ( 40 square feet or less per 
person); and 

C. They are either: 

i. Single zone systems with any controls; or 

ii. Multiple zone systems with Direct Digital Controls (DDC) to the zone level. 

EXCEPTION 1 to Section 120.l(c)3: Classrooms, call centers, office spaces served by multiple zone 
systems that are continuously occupied during normal business hours with occupant density greater than 25 
people per 1000 ft2 f**'.as specified by Section 120.1 (b )2B, healthcare facilities and medical buildings, and 
public areas of social services buildings are not required to have demand control ventilation. 

EXCEPTION 2 to Section 120.l(c)3: Where space exhaust is greaterthan the design ventilation rate 
specified in Section 120. l(b )2B minus 0.2 cfrn per ft2 of conditioned area. 

EXCEPTION 3 to Section 120.1( c)3: Spaces that have processes or operations that generate dusts, fumes, 
mists, vapors, or gases and are not provided with local exhaust ventilation, such as indoor operation of 
internal combustion engines or areas designated for unvented food service preparation, or beauty salons 
shall not install demand control ventilation. 

EXCEPTION 4 to Section 120.l(c)3: Spaces with an area ofless than 150 square feet, or a design 
occupancy ofless than IO people f*li'aS specified by Section 120. l(b )2B. 

EXCEPTION 5 to Section 120.l(c)3: Spaces with an area ofless than 1,500 square feet complying with 
Section 120.l(c)5. 

4. Demand Control Ventilation Devices .. 

A. For each system with demand control ventilation, C02 sensors shall be installed in each room that 
meets the criteria of Section 120.l(c)3 with no less than one sensor per 10,000 ff of floor space. When 
a zone or a space is served by more than one sensor, signal from any sensor indicating that C02 is near 
or at the setpoint within a space, shall trigger an increase in ventilation to the space; 

B. C02 sensors shall be located in the room between 3 ft and 6 ft abbve the floor or at the anticipated 
height of the occupants heads; 

C. Demand ventilation controls shall maintain C02 concentrations less than or equal to 600 ppm plus the 
outdoor air C02 concentration in all rooms with C02 sensors; 

EXCEPTION to Section 120.l(c)4C: The outdoor air ventilation rate is not required to be larger than 
the design outdoor air ventilation rate required by Section 120 .1 (b )2 regardless of C02 concentration. 

D. Outdoor air C02 concentration shall be determined by one of the following: 

i. C02 concentration shall be assumed to be· 400 ppm without any direct measurement; or 

ii. C02 concentration shall be dynamically measured using a C02 sensor located within 4 ft of the 
outdoor air intake. 
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E. When the system is operating during hours of expected occupancy, the controls shall maintain system 
outdoor air ventilation rates no less than the rate listed in TABLE 120.1-A times the conditioned floor 
area for spaces with C02 sensors, plus the rate required by Section 120.l(b)2 for other spaces served by 
the system, or the exhaust air rate whichever is greater; 

F. C02 sensors shall be certified by the manufacturer to be accurate within plus or minus 75 ppm at a 600 
and 1000 ppm concentration when measured at sea level and 25°C, factory calibrated, and certified by 
the manufacturer to require calibration no more frequently than once every 5 years. Upon detection of 
sensor failure, the system shall provide a signal which resets to supply the minimum quantity of outside 
air to levels required by Section 120.l(b)2 to the zone serviced by the sensor at all times that the zone is 
occupied. 

G. The C02 sensor(s) reading for each zone shall be displayed continuously, and shall be recorded on 
systems with DDC to the zone level. 

5. Occupant Sensor Ventilation Control Devices. When occupancy sensor ventilation devices are required 
by Section 120.2(e)3 or when meeting EXCEPTION 5 to Section 120.l(c)3, occupant sensors shall be used 
to reduce the rate of outdoor air flow when occupants are not present in accordance with the following: 

A. Occupant sensors shall meet the requirements in Section 110.9(b)4 and shall have suitable coverage 
and placement to detect occupants in the entire space ventilated. Occupant sensors controlling lighting 
may be used for ventilation as long as the ventilation signal is independent of daylighting, manual 
lighting overrides or manual control of lighting. When a single zone dam.per or a single zone system 
serves multiple rooms, there shall be an occupancy sensor in each room and the zone is not considered 
vacant until all rooms in the zone are vacant. 

B. One hour prior to normal scheduled occupancy, the occupancy sensor ventilation control shall allow 
pre-occupancy purge as described in Section 120.1 ( c )2. 

C. Within 30 minutes after being vacant for all rooms served by a zone damper on a multiple zone system, 
and the space temperature is between the heating and cooling setpoints, then no outside air is required 
and supply air shall be zero. 

D. Within 30 minutes after being vacant for all rooms served by a single zone system, the single zone 
system shall cycle off the supply fan when the space temperature is between the heating and cooling 
setpoints. 

E. In spaces equipped with an occupant sensor, when vacant during hours of expected occupancy and the 
occupied ventilation rate required by Section 120.l(b)2 is not provided, then the system or zone 
controls shall cycle or operate to maintain the average outdoor air rate over an averaging period of 120 
minutes equal to 25percent of the rate listed in TABLE 120.1-A. 

Exception to 120.1(c)5: If Demand Control Ventilation is implemented as required by Section 120.1(4). 

(d) Ducting for Zonal Heating and Cooling Units. Where a return plenum is used to distribute outdoor air to a 
zonal heating or cooling unit which then supplies the air to a space in order to meet the requirements of Section 
120.l(b)2, the outdoor air shall be ducted to discharge either: 

1. Within 5 feet of the unit; or 

2. Within 15feet of the unit, substantially toward the unit, and at a velocity not less than 500 feet per minute. 

(e) Design and Control Requirements for Quanti~ies of Outdoor Air. 

1. All mechanical ventilation and space-conditioning systems shall be designed with and have installed 
ductwork, dampers, and controls to allow outside air rates to be operated at the larger of (1) the minimum 
levels specified in Section 120.1 (b) or (2) the rate required for make-up of exhaust systems that are required 
for an exempt or covered process, for control of odors, or for the removal of contaminants within the space. 

2. All variable air volume mechanical ventilation and space-conditioning systems shall include dynamic 
controls that maintain measured outside air ventilation rates within 10 percent of the required outside air 
ventilation rate at both full and reduced supply airflow conditions. Fixed minimum damper position is not 
considered to be dynamic and is not an allowed control strategy. 
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3. Measured outdoor air rates of constant volume mechanical veutilation and space-conditioning systems shall 
be within 10 percent of the required outside air rate. 

TABLE 120.1-A MINIMUM VENTILATION RATES 
TYPE OF USE CFM PER SQUARE FOOT OF 

CONDITIONEDFLOORAREA 

Auto Repair Workshops 1.50 

Barber Shops 0.40 

Bars, cocktail lounges, and casinos 0.20 

Beauty shops 0.40 

Coin-operated dry cleaning 0.30 

Commercial dry cleaning 0.45 

High-rise residential Ventilation Rates Specified by the CBC 

Hotel guest rooms (less than 500 ft2) 30 cfm/guest room 

Hotel guest rooms (500 ft2 or greater) 0.15 

Retail stores 0.20 

All others 0.15 
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SECTION 120.2 - REQUIRED CONTROLS FOR SPACE-CONDITIONING 
SYSTEMS 
£paee eonditionffig systemsNonresidential high-rise residential, and hotel/motel buildings shall be mstalled '.vith 
eontrols that comply with the applicable requirements of £ubseetions (a) throagh (i)Sections 120.2(a) through 
120.2(it). 

(a) Thermostatic Controls for Each Zone. The supply of heating and cooling energy to each space-conditioning 
zone or dwelling unit shall be controlled by an individual thermostatic control that responds to temperature 
within the zone and that meets the applicable requirements of Section 120.2(b ). An Energy Management Control 
System <EMCS) may be installed to complv with the requirements of one or more thermostatic controls if it 
complies with all applicable requirements for each thermostatic control. 

EXCEPTION to Section 120.2(a): An independent perimeter heating or cooling system may serve more than 
one zone without individual thermostatic controls if: 

1. All zones are also served by an interior cooling system; 

2. The perimeter system is designed solely to offset envelope heat losses or gains; 

3. The perimeter system has at least one thermostatic control for each building orientation of 50 feet or more; 
and · 

4. The perimeter system is controlled by at least one thermostat located in one of the zones served by the 
system. 

(b) Criteria for Zonal Thermostatic Controls. The individual thermostatic controls required by Section 120.2(a) 
shall meet the following requirements as applicable: 

1. Where used to control comfort heating, the thermostatic controls shall be capable of being set, locally or 
remotely, down to 55°F or lower. 

2. Where used to control comfort cooling, the thermostatic controls shall be capable of being set, locally or 
remotely, up to 85°F or higher. 

3. Where used to control both comfort heating and comfort cooling; the thermostatic controls shall meet Items 
I and 2 and shall be capable of providing a temperature range or dead band of at least 5°F within which the 
supply of heating and cooling energy to the zone is shut off or reduced to a minimum. 

EXCEPTION to Section 120.2(b)3: Systems with thermostats that require manual changeover between 
heating and cooling modes. 

4. Thermostatic controls for all ~· single zon~ air conditioner&; and heat pumps, !mtl fum:aees, shall 
comply with the requirements of Section l 10.2(c) and Reference Joint Appendix JA5 or, if equipped with 
DDC to the Zone level, with the Automatic Demand Shed Controls of Section 120.2(h). 

EXCEPTION 1 to Section 120.2(b )4: Systems serving exempt process loads that must have constant 
temperatures to prevent degradation of materials, a process, plants or animals. 

EXCEPTION 2 to Section 120.2(b )4: Gmvity gas wall luiatel's, g¥avit)· 1'l€l€ll' lrnatel's, gmvit)· l'©©m heatel's, 
ii€lii eeooal eleetrie heatel'S, meplaees €ll' aee©l'atiz;e gas !lj!lj!lli!lftees, '\V€l€lS st©ves, t!J!ackage terminal air 
conditioners, package terminal heat pumps, room air conditioners, and room air-conditioner heat pumps .. 

(c) Hotel/Motel Guest Room and High-rise Residential Dwelling Unit Thermostats. 

I. Hotel/motel guest room thermostats shall: 

A. Have numeric temperature setpoints in °F and °C; and 

B. Have setpoint stops, which are accessible only to authorized personnel, such that guest room occupants 
cannot adjust the setpoint more than ±5°F (±3 °C); and 

C. Meet the requirements of Section 150.0(i). 
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EXCEPTION to Section 120.2(c)l: Thermostats that are integrated into the room heating and cooling 
equipment.. 

2. High-rise residential dwelling unit thermostats shall meet the requirements of Section 150.0(i). 

(d) Heat Pump Controls. All heat pumps with supplementary electric resistance heaters shall be installed with 
controls that comply with Section l 10.2(b). 

( e) Shut-off and Reset Controls for Space-conditioning Systems. Each space-conditioning system shall be 
installed with controls that comply with the following: 

1. The control shall be capable of automatically shutting off the system during periods ofnomise and shall 
have: 

A. An automatic time switch control device complying with Section 110.9, with an accessible manual 
override that allows operation of the system for up to 4 hours; or 

B. An occupancy sensor; or 

C. A 4-hour timer that can be manually operated. 

EXCEPTION to Section 120.2(e)l: Mechanical systems serving retail stores and associated malls, 
restaurants, grocery stores, churches, and theaters equipped with 7-day programmable timers. 

2. The control shall automatically restart and temporarily operate the system as required to maintain: 

A. A setback heating thermostat setpoint ifthe system provides mechanical heating; and 

EXCEPTION to Section 120.2(e)2A: Thermostat setback controls are not required in nonresidential 
buildings in areas where the Winter Median of Extremes outdoor air temperature determined in 
accordance with Section 140.4(b)4 is greater than 32°F. 

B. A setup cooling thermostat setpoint ifthe system provides mechanical cooling. 

EXCEPTION to Section 120.2(e)2B: Thermostat setup controls are not required in nonresidential 
buildings in areas where the Summer Design Dry Bulb 0.5 percent temperature determined in 
accordance with Section 140.4(b)4 is less than 100°F. 

3. Multipurpose room less than 1000 square feet, classrooms greaterthan 750 square feetand conference, 
convention, auditorium and meeting center rooms greater than 750 square feet that do not have processes or 
operations that generate dusts, fumes, vapors or gasses shall be equipped with occupant sensor(s) to 
accomplish the following during unoccupied periods: 

A. Automatically setup the operating cooling temperature set point by 2°F or more and setback the 
operating heating temperature set point by 2'F or more; and 

B. Automatically reset the minimum required ventilation rate with an occupant sensor ventilation control 
device according to Section 120.l(c)S. 

EXCEPTION 1 to Sections 120.2(e)l, 2, and 3: Where it can be demonstrated to the satisfaction of the 
enforcing agency that the system serves an area that must operate continuously. 

EXCEPTION 2 to Sections 120.2(e)l, 2, and 3: Where it can be demonstrated to the satisfaction of the 
enforcing agency that shutdown, setback, and setup will not result in a decrease in overall building source 
energy use. 

EXCEPTION 3 to Sections 120.2(e)l, 2, and 3: Systems with full load demands of2 kW or less, if they 
have a readily accessible manual shut-off switch. 

EXCEPTION 4 to Sections 120.2( e) 1 and 2: Systems serving hotel/motel guest rooms, if they have a 
readily accessible manual shut-off switch. 

EXCEPTION 5 to Sections 120.2(e)3:. If Demand Control Ventilation is implemented as required by 
Section 120.l(c)3 and 120.1.(0(4). 

4. Hotel and motel guest rooms shall have captive card key controls, occupancy sensing controls, or automatic 
controls such that, no longer than 30 minutes after the guest room has been vacated, setpoints are setup at 
least +5°F (+3°C) in cooling mode and set-down at least -5°F (-3°C) in heating mode. 
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(±) Dampers for Air Supply and Exhaust Equipment. Outdoor air supply and exhaust equipment shall be 
installed with dampers that± · 

~utomatically close upon fan shutdown,,; muL 

1. Attt€lmatieaHy el@se attriftg llli€l€l€lttf!i€ld f!€ll'i€ld:s; ood, 

EXGEPTl9N 1 to Seetio11 l'.20.lffil: Dttriftg; f!l'€l €l€l€lttfl!m:€lV MM Sfl€l€lifiiild llv 8eeti€ln 12Q.1€e}2. 

EXCEPTION 2 to 8@00011 120.lffil: lAZhiln €lftaelild by an 0il€itifla!lt 8ilft8€ll' as 8f!ileifiiild lly 129.1€@)5. 

EXCEPTION 3 t€l Se@tion 120.lffil: V.Zfteft g11aelila llv an Q1ml'iail sigti.al as Bf!ililifiiild Wl 129.2€il) 1 im.a 
damp €ll'8 €lfl il!l t© fll'©Via@ €ltitd€l €ll' air Vilfttilati@ft. 

2. Rilmam ill©s0d dlilriftg s0tllaek li0atiftg and il©@liftg as s13@@med lly 129.2f@P 

EXCEPTION 1 to S@m€lD 120.lffil: V.Zft@ft €l§ttif!f!€ld with: aft @€l0ft€lmti!@l' as 8!3il€lm@d @•/ 1 qg_q(g} ood tft€l 
€!titd€l€ll' air €l€lftditi€lDB are llel€l'.V tlie Sigh limit shttt@ffift T2'\BLE 1 HU R 

EXCEPTION 1 to Section 120.2(f): Where it can be demonstrated to the satisfaction of the enforcing agency 
that the equipment serves an area that must operate continuously. 

EXCEPTION 2 to Section 120.2(f): Gravity and other nonelectrical equipment that has readily accessible 
manual damper controls. 

EXCEPTION 3 to Section 120.2(f): At combustion air intakes and shaft vents. 

EXCEPTION 4 to Section 120.2(f): Where prohibited by other provisions oflaw. 

(g) Isolation Area Devices. Each space-conditioning system serving multiple zones with a combined conditioned 
floor area of more than 25,000 square feet shall be designed, installed, and controlled to serve isolation areas. 

I. Each zone, or any combination of zones not exceeding 25,000 square feet, shall be a separate isolation area. 

2. Each isolation area shall be provided with isolation devices, such as valves or dampers that allow the supply 
of heating or cooling to be reduced or shut-off independently of other isolation areas. 

3. Each isolation area shall be controlled by a device meeting the requirements of Section 120.2(e)l. 

EXCEPTION to Section 120.2(g): A zone need not be isolated if it can be demonstrated to the satisfaction of 
the enforcement agency that the zone must be heated or cooled continuously. 

(h) Automatic Demand Shed Controls. HV AC systems with DDC to the Zone level shall be programmed to allow 
centralized demand shed for non-critical zones as follows: 

1. The controls shall have a capability to remotely setup the operating cooling temperature set points by 4 
degrees or more iri all non-critical zones on signal from a centralized contact or software point within an 
Energy Management Control System (EMCS). 

2. The controls shall have a capability to remotely setdown the operating heating temperature set points by 4 
degrees or more in all non-critical zones on signal from a centralized contact or software point within an 
EMCS. 

3. The controls shall have capabilities to remotely reset the temperatures in all non-critical zones to original 
operating levels on signal from a centralized contact or software point within an EMCS. 

4. The controls shall be programmed to provide an adjustable rate of change for the temperature setup and 
reset. 

5. The controls shall have the following features: 

A. Disabled. Disabled by authorized facility operators; and 

B. Manual control. Manual control by authorized facility operators to allow adjustment of heating and 
cooling set points globally from a single point in the EMCS; and 

C. Automatic Demand Shed Control. Upon receipt of a demand response signal, the space-conditioning 
systems shall conduct a centralized demand shed, as specified in Sections 120.2(h)l and 120.2(h)2, for 
non-critical zones during the demand response period. 
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(i) Economizer Fault Detection and Diagnostics (FDD). All newly installed air-cooled unitary packaged direct
expansion units with an air handler-, equipped with an economizer and with mechanical cooling capacity at 
ARRI conditions of greater than er ©€JlUM te 54,000 Btu/hrJml! ©€J:lli!lf!©€l with an installed air economizer~ shall 
include a stand alone or integrated FaultDetection and Diagnostics (FDD) system in accordance with 
Subsections 120.2(i)l through 120.2(i)9~. Air cooled unitary direct expansion units include packaged, split 
systems, heat pumps, and Yariable refrigerant flow (VRF), where the VRF capacity is defined by that of the 
condensing unit. 

1. The following temperature sensors shall be permanently installed to monitor system operation: 
outside air, supply air, and when required for differential economizer operation, a return air sensor; and 

2. -2.~--Temperature sensors shall have an accuracy of ±2°F over the range of 40°F to 80°F; and 

3. Ri:lfrigerant pressure sensors, if used, shall have an aecuracy ofa.J percent of full scale; and 

3. -.--The controller shall have the capability of displaying the value of each sensor; and 

4. -3-5.,.----The controller shall provide system status by indicating the following conditions: 

A Free cooling available,;_ 

B. Economizer enabled,;_ 

C. Compressor enabled,;_ 

D. Heating enabled, ifthe system is capable of heating; and 

E. Mixed air low limit cycle active,,. 

5. 6. The unit controller shall manually initiate each operating mode so that the operation of 
compressors, economizers, fans, and heating system.§ can be independently tested and verified; and 

6. 7. Faults shall be reported to a fauk management application accessible by day to day operating or 
service personnel, or anmmciated locally on zone thermostats; andFaults shall be reported in one of the 
following ways: 

A. Reported to an Energy Management Control System regularly monitored by facility personnel. 

B. Annunciated locally on one or more zone thermostats. oi: a device within five (5) feet of zone 
thermostat(s), clearly visible, at eye level, and meeting the following requirements: 

i. On the thermostat, device, or an adjacent written sign. display instructions to contact 
appropriate building personnel or an HV AC technician; and 

ii. In buildings with multiple tenants, the annunciation shall either be within property 
· management offices or in a common space accessible by the property or building 
manager. 

C. Reported to a fault management application which automatically provides notification of the fault 
to remote HV AC service provider. 

7. 8. The FDD system shall detect the following faults: 

A. Air temperature sensor failure/fault,;_ 

B. Not economizing when it should,;_ 

C. Economizing when it should not,;_ 

D. Damper not modulating; and 

E. Excess outdoor air,,. 

8. 9. The FDD System shall be certified by the Energy Commission as meeting requirements of 
Sections 120.2(i)l through 120.2(i)8-l_in accordance with Section l,lO,,,~an:d JA63. 

(j) Direct Digital Controls (DDC). Direct Digital Controls to the zone shall be provided as specified by Table 
120.2-A. 
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The provided DDC system shall meet the control logic requirements of Sections 120.l(c) and 120.2(h), and 
be capable of the following: 
1. Monitoring zone and· system demand for fan pressure. pump pressure, heating and cooling; 
2. Transfering zone and system demand :information from zones to air distribution system controllers and 

from air distribution systems to heating and cooling plant controllers; 
3. Automatically detecting the zones and systems that may be excessively driv:ing the reset logic and 

generate an alarm or other :indication to the system operator; 
4. Readily allow operator removal of zones(s) from the reset algorithm; 
5. For new buildings, trend:ing and graphically display:ing input and output points; and 
6. Resetting heating and cooling setpoints in all non-critical zones upon receipt of a signal from a 

centralized contact or software point as described in Section 120.2Ch) 

TABLE 120.2-A DDC Annlications and Qualifications 
BUILDING STATUS APPLICATIONS QUALIFICATIONS 
Newly Constructed Buildings Air handling system and all zones Individual systems sui;ii;ilying more 

served by the system than three zones and lr!1itb desiga 
beating or coolll'.lg cagaci!M of 300 
kBtulb "'i<i~R faR S!f•sl:9Fl'IS 131:!!! e~ HI 

·~ ·~ ·An and laraer 
Newly Constructed Buildings Chilled water i;ilant and all coils Individual i;ilants SUQQlying more 

and terminal units served by the than three zones and with design 
system cooling cai;iacgy of 300 kBtu/h 

<87.9 kW\ and laraer 
Newly Constructed Buildings Hot water i;ilant and all coils and Individual i;ilants SUQQlying more 

terminal units served by the than three zones and with design 
system heating cai;iaci1Y: of 300 kBtu/h 

<87.9 kW'I and laroer 
Additions or Alterations Zone terminal unit such as VAV Where existing zones served by 

box the same air handling, chilled 
water, or hot water systems that 
have DOC 

Additions or Alterations Air handling system or fan coil Where existing air handling 
system(s} and fan coil(s} served 
by the same chilled or hot water 
olant have DOC 

Additions or Alterations New air handling system and all Individual systems )Jl!iib desiga 
new zones served by the system beating or cooliag cagac!t( of 300 

kBtulb ~···~!:! faR S!t'*BFl'I 131:111! ei ~ Q 
l3a !• 4 9 I~ and larger and 
sui;ii;ilying more than three zones 
and more than 75% i;iercent of 
zones are new 

Additions or Alterations New or ui;igraded chilled water Where all chillers are new and 
i;ilant Qlant desisi!J!! cooling cai;iacgy is 

300 kBtu/h (87.9 kW'I and laraer 
Additions or Alterations New or ui;igraded hot water Qlant Where all boilers are new and 

i;ilant design heating cai;iaci1Y: is 
300 kBtu/h <87.9 kW'I and laroer 

(k) Optimum Start/Stop Controls. Space conditioning systems with DDC to the zone level 
shall have optimum start/stop controls. Thlilslil lil©fttr©ls shall D!l":'lil alilfllilSS t© Sf!!lilfl t@mf!@ramr0. 
am@i0Bt air tilBlfllill'&Mfl aE:Ei hist©rililal th0rmal lag J?f©fil@s ©f ga0h fl©fttr©ll@Ei Z€lft©The control 
algorithm shall. as a minimum. be a function of the difference between space temperature and 
OCfJUPied setnoint. the outdoor air temperature. and the amount of time nrior to scheduled 
occupancy. Mass radiant floor slab systems shall incomorate floor temperature onto the 

. cmtimum start algorithm. · 
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SECTION 120.3 - REQUIREMENTS FOR PIPE INSULATION 
Nonresidential, high-rise residential, and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.3(a) through 120.3(c). 

(a) General Requirements. The piping conditions listed below for all-space-conditioning and service water-heating 
systems with fluid temperatures listed in TABLE 120.3-A,,_ shall have the amount of insulation specified in 
Subsection (aQ)-er-fet"" 

1. Space Cooling Systems. All refrigerant suction, chilled water and brine lines. 

2. Space Heating Systems. All steam, steam condensate and hot water lines. 

3. Service water-heating systems. 

A. Recirculating system piping. including the supply and return piping of the water heater. 

B. The first 8 feet of hot and cold outlet piping for a nonrecirculating storage svstem. 

C: The inlet pipe between the storage tank and a heat trap in a nonrecirculating storage system. 

D. Pipes that are externally heated.All 1-.itiil:tiwatmg stititi©Ns. all flif!iNg in tiltititrie tratiti tBcfl© systtims, aE:a 
thti fi¥st 8 frrnt @fh©t aE:a 1:rnla v:ater flifl©s frnm th@ st©mge tank. ' 

Insulation conductivity shall be determined in accordance with ASTM C335 at the mean temperature listed in 
TABLE 120.3-A, and shall be rounded to the nearest 1/100 Btu-inch per hour per square foot per °F. 

(b) Insulation Protection 

Insulation shall be protected from damage, including that due to sunlight, moisture, equipment maintenance, and 
wind, including but not lllnited to, the following: · 

Al. Insulation exposed to weather shall b© sttitaMe fur €lttta©€lr sewiee by either 8@ing rat© ally the 
m:mufuetttr©r fur €ltttd€l€lr ttsli! €lf lly 8@ing €l€lV€lf€ld ©.g., prnt©©ted lly alttmimmi:, sh©©t m@tal, paiftted ©aw;as, 
€11' plastie e!lver. C©llttlar foam insttlati©N shall b© fll'©t©etea as a@©ve €ll' pamtea ·.vith a €l€latmg thatbe 
installed with a cover suitable for outdoor service. The cover shall be =is=water retardant and provides 
shielding from solar radiation that can cause degradation of the material. 

B2. Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned 
space shall ~de a V81'l€lr 1'€ltafaoot l@eatea €ltttsiae the ifisttl&ft€lft Etmtess the ifisttlati@ft is inherently Y&f1€ll' 
f€ite1'~8Rt), have a Class I or Class II vapor retarder. @All penetrations and joints of which shall be sealed. 

_EXCEPTION 1 ta Seetiaa 120.3: Factery installed pipffig withla spaee eenditiefiln.g eqcipment eertified l:H'l:der 
Seetien 111 or 112. 

EXCEPTION l ta Seetiaa 120.3: Pipffig that eew1eys fluids vii-th a design eperating temperature range between 
60°F and 105°¥. 

EXCEPTION 3 ta Seetiaa 120.3: Gas pipffig, eeld demestie water pipffig, eendensate drains, reef drains, vents, er 
. waste piping. 

EXCEPTION 4 ta Seetian 120.3: V.'here the heat gain er heat less to er frem pipffig ·witheut insulatien will net 
inerease building seurce energy use. 

EXCEPTION 5 ta Seetiaa 120.3: Pipffig that penetrates framffig members shall net be requked to have pipe 
insulation for the distanee efthe framing penetratiea. Metal pipffig that penetrates metal framffig shall use grommets, 
plugs, wrapping er ether insulatffig material te asS'IH'e that ne eentaet is made ·with the metal framing. 

(aj Insulation Thickness 

LFor insulation with a conductivity in the range shown in TABLE 120.3-A for the applicable fluid temperature 
range, the insulation shall have the applicable thickness shown in TABLE 120.3-A. 

f912. For insulation with a conductivity outside the range shown in TABLE 120.3-A for the applicable 
fluid temperature range, the insulation shall have a minimum thickness as calculated with: 
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INSULATION THICKNESS EQUATION 

WHERE: 

T Minimum insulation thiclmess for material with conductivity K, inches. 

PR Pipe actual outside radius, inches. 

t Insulation thiclmess from TABLE 120.3-A, inches. 

K Conductivity of alternate material at the mean rating temperature indicated in TABLE 
120.3-A for the applicable fluid temperature range, in Btu-inch per hour per square 
foot per °F. 

k The lower value of the conductivity range listed in TABLE 120.3-A for the applicable 
fluid temperature range, Btu-inch per hour per square foot per °F. 

TABLE 120.3-A PIPE INSULATION THICKNESS 

FLUID 
CONDUCTIVITY 

INSULATION 
NOMINAL PIPE DIAMETER (in inches) 

TEMPERATURE 
RANGE 

MEAN RATING 
RANGE 

(in Btu-inch per 
TEMPERATURE 

<1 1 to <1.5 l.5to<4 4to<8 
hour per square (oF) 

foot per°F) 
(OF) 

INSULATION THICKNESS REQUIRED (in inches) 

Sand 
larger 

Space heating, Hot Water systems (steam, steam condensate and hot water) and Service Water Heating Systems (recirculating 
sections, all 12i12ing in electric trace ta12e systems, and the first 8 feet of 12i12ing from the storage tank for nonrecirculating systems} 

Above 350 0.32-0.34 250 4.5 5.0 5.0 5.0 5.0 

251-350 0.29-0.3~.j, 200 3.0 4.0 4.5 4.5 4.5 

201-250 0.27-0.30 150 2.5 2.5 2.5 3.0 3.0 

141-200 0.25-0.29 125 1.5 1.5 2.0 2.0 2.0 

105-140 0.22-0.28 100 1.0 1.5 1.5 1.5 1.5 

Space cooling systems (chilled water, refrigerant and brine) 

40-60 0.21-0.27 75 Nonres I Res Nonres I Res 1.0 1.0 1.0 
.0.5 0.75 0.5 0.75 

Below40 0.20-0.26 50 1.0 1.5 1.5 1.5 1.5 

EXCEPTION 1 to Section 120.3: Factory-installed piping within space-conditioning equipment certified under 
Section 110.1or110.2. 

EXCEPTION 2 to Section 120.3: Piping that conveys fluids with a design operating temperature range between 
60°F and 105°F. 

EXCEPTION 3 to Section 120.3: Gas piping, cold domestic water piping, condensate drains, roof drains, vents, or 
waste piping. 

EXCEPTION 4 to Section 120.3: Where the heat gain or heat loss to or from piping without insulation will not 
increase building source energy use. 

EXCEPTION 5 to Section 120.3: Piping that penetrates framing members shall not be required to have pipe 
insulation for the distance of the framing penetration. Metal piping that penetrates metal framing shall use grommets, 
plugs, wrapping or other insulating material to assure that no contact is made with the metal framing. 
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SECTION 120.4 - REQUIREMENTS FOR AIR DISTRIBUTION SYSTEM 
DUCTS AND PLENUMS 
NomesidentiaL high-rise residentiaL and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.4(a) through 120.4(f). 

(a) CMC Compliance. All air distribution system ducts and plenums, including, but not limited to, building 
cavities, mechanical closets, air-handler boxes and support platforms used as ducts or plenums, shall be 
installed, sealed and insulated to meet the requirements of the ~CMC Sections 601.0, 602.0, 603.0, 604.0, 
605.0, and ANSI/SMACNA-006-2006 HV AC Duct Construction Standards Metal and Flexible 3rd Edition, 
incorporated herein by reference. Connections of metal ducts and the inner core of flexible ducts shall be 
mechanically fastened. Openings shall be sealed with mastic, tape, aerosol sealant, or other duct-closure system 
that meets the applicable requirements of UL 181, UL 18 lA, or UL 18 IB. If mastic or tape is used to seal 
openings greater than 1/4 inch, the combination of mastic and either mesh or tape shall be used. 

Portions of supply-air and return-air ducts conveying heated or cooled air located in one or more of the 
following spaces shall be insulated to a minimum installed level ofR-8: 

1. Outdoors; or 

2. In a space between the roof and an insulated ceiling; or 

3. In a space directly under a roof with fixed vents or openings to the outside or unconditioned spaces; or 

4. In an unconditioned crawlspace; or 

5. In other unconditioned spaces. 

Portions of supply-air ducts that are not in one of these spaces, including ducts buried in concrete slab, shall be 
insulated to a minimum installed level ofR-4.2 (or any higher level required by CMC Section 605.0) or be 
enclosed in directly conditioned space. 

(b) Duct and Plenum Materials. 

1. Factory-fabricated duct systems. 

A. All factory-fabricated duct systems shall comply with UL 181 for ducts and closure systems, including 
collars, connections, and splices, and be labeled as complying with UL 181. UL 181 testing may be 
performed by UL laboratories or a laboratory approved by the Executive Director. 

B. All pressure-sensitive tapes, heat-activated tapes, and mastics used in the manufacture of rigid 
fiberglass ducts shall comply with UL 181andUL181A. 

C. All pressure-sensitive tapes and mastics used with flexible ducts shall comply with UL 181 and UL 
181B. 

D. Joints and seams of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

2. Field-fabricated duct systems. 

A. Factory-made rigid fiberglass and flexible ducts for field-fabricated duct systems shall comply with UL 
181. All pressure-sensitive tapes, mastics, aerosol sealants, or other closure systems used for installing 
:field-fabricated duct systems shall meet the applicable requirements of UL 181, UL 181A, and UL 
181B. 

B. Mastic sealants and mesh. 

i. Sealants shall comply with the applicable requirements of UL 181, UL 181A, and UL 181B, and 
be nontoxic and water resistant. 

ii. Sealants for interior applications shall pass ASTM tests-C731 ( extrudability after aging) and 
D2202 (slump test on vertical surfaces), incorporated herein by reference. 
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iii. Sealants for exterior applications shall pass ASTM tests-C731, C732 (artificial weathering test), 
and D2202, incorporated herein by reference. 

iv. Sealants and meshes shall be rated for exterior use. 

C. Pressure-sensitive tape. Pressure-sensitive tapes shall comply with the applicable requirements ofUL 
181, UL 181A, and UL 181B. 

D. Joints and seams of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

E. Drawbands used with flexible duct. 

i. Drawbands shall be either stainless-steel worm-drive hose clamps or UV-resistant nylon duct ties. 

ii. Drawbands shall.have a minimum tensile strength rating of 150 pounds. 

iii. Drawbands shall be tightened as recommended by the manufacturer with an adjustable tensioning 
tool. 

F. Aerosol-sealant closures. 

r. Aerosol sealants shall meet the requirements of UL 723 and be applied according to manufacturer 
specifications. 

ii. Tapes or mastics used in combination with aerosol sealing shall meet the requirements of this 
section. 

( c) All duct insulation product R-values shall be based on insulation only (excluding air films, vapor retarders, or 
other duct components) and tested C-values at 75°F mean temperature at the installed thickness, in accordance 
with ASTM C5 l 8 or ASTM C 177, incorporated herein by reference, and certified pursuant to Section 110.8. 

(d) The installed thickness of duct insulation used to determine its R-value shall be determined as follows: 

1. For duct board, duct liner, and factory-made rigid ducts not normally subjected to compression, the nominal 
insulation thickness shall be used. 

2. For duct wrap, installed thickness shall be assumed to be 75 percent (25 percent compression) of nominal 
thickness. 

3. For factory-made flexible air ducts, the installed thickness shall be determined by dividing the difference 
between the actual outside diameter and nominal inside diameter by two. 

( e) Insulated flexible duct products installed to meet this requirement must include labels, in maximum intervals of 
3 feet, showing the thermal performance R-value for the duct insulation itself (excluding air films, vapor 
retarder, or other duct components), based on the tests in Section 120.4(c) and the installed thickness determined 
by Section 120.4(d)3. 

(±) Protection of Insulation. Insulation shall be protected from damage, including that due to sunlight, moisture, 
equipment maintenance, and wind but not limited to the following: Insulation exposed to weather shall be 
suitable for outdoor service e.g., protected by aluminum, sheet metal, painted canvas,_ or plastic cover. Cellular 
foam insulation shall be protected as above or painted with a coating that is water retardant and provides 
shielding from solar radiation that can cause degradation of the material. 
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SECTION 120.5 - REQUIRED NONRESIDENTIAL MECHANICAL 
SYSTEM ACCEPTANCE 

Page 137 

Nonresidential, hig;h-rise residential, and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.5(a) and 120.5(b). 

(a) Before an occupancy permit is granted the following equipment and systems shall be certified as meeting the 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix NA7. 
A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the equipment and 
systems meet the acceptance requirements: 

1. Outdoor air ventilation systems shall be tested in accordance with NA 7 .5 .1 

2. Constant volume, single zone tmitary air conditioning and heat pump unit controls shall be tested in 
accordance with NA7.5.2. 

3. Duct systems.shall be tested in accordance withNA7.5.3 where either: 

A. They are new duct systems that meet the criteria of Sections 140.4(1)1, 140.4(1)2, and 140.4(1)3; or 

B. They are part of a system that meets the criteria of Section 141.0(b)2D. 

4. Air economizers shall be tested in accordance with NA7.5.4. 

EXCEPTION to Section 120.5(a)4: Air economizers installed by the HV AC system manufacturer and 
certified to the Commission as being factory calibrated and tested are exempt from the Functional Testing 
section of the Air Economizer Controls acceptance test as described in NA 7 .5 .4.2. 

5. Demand control ventilation systems required by Section 120.l(c)3 shall be tested in accordance with 
NA7.5.5 

6. Supply fan variable flow controls shall be tested in accordance with NA7.5.6 

7. Hydronic system variable flow controls shall be tested in accordance with NA7.5.7 and NA7.5.9 

8. Boiler or chillers that require isolation controls~ specified by Section 140.4(k)2 or 140.4(k)3 shall be 
tested in accordance with NA 7 .5. 7 

9. Hydronic systems with supply water temperature reset controls shall be tested in accordance with NA7.5.8 

10. Automatic demand shed controls shall be tested in accordance with NA7.5.10. 

11. Fault Detection and Diagnostics (FDD) for Packaged Direct-Expansion Units shall be tested in accordance 
with NA7.5.l l. . 

12. Automatic Fault Detection and Diagnostics (FDD) for air handling units and zone terminal units shall be 
tested in accordance with NA 7 .5 .12. 

13. Distributed Energy Storage DX AC Systems shall be tested in accordance with NA7.5.13. 

14. Thermal Energy Storage (TES) Systems shall be tested in accordance with NA7.5.14. 

15. Supply air temperature reset controls shall be tested in accordance with NA 7 .5 .15. 

16. Water-cooled chillers served by cooling towers with condenser water reset controls shall be tested in 
accordance with NA7.5.ll>. 

17. When an Energy Management Control System is installed, it shall functionally meet all of the applicable 
requirements of Part 6. 
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(b) When certification is required by Title 24, Part 1, Section 10-103-B.2, the acceptance testing specified by 
Section 120.5(a) shall be performed by a Certified Mechanical Acceptance Test Technician (CMATT). If the 
CMA TT is operating as an employee, the CMA TT shall be employed by a Certified Mechanical Acceptance 
Test Employer. The CMA TT shall disclose on the Certificate of Acceptance a valid CMA TT certification 
identification number issued by an approved Acceptance Test Technician Certification Provider. The CMA TT 
shall complete all Certificate of Acceptance documentation in accordance with the applicable requirements in 
Section 10-103(a)4. 

NOTE: Authority: Sections 25402, 25402.1, and 25213, Public Resources Code. Reference: Section.S 25007, 
25402(a)-(b), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 
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SECTION 120.ti- MANDATORY REQUIREMENTS FOR COVERED 
PROCESSES 
Nonresidential, high-rise residential, and hotel/motel buildings shall comply with the applicable requirements of 
Sections 120.6(a) through 120.6(g). 

(a) Mandatory Requirements for Refrigerated Warehouses 

Refrigerated Warehouses that .are greater than or equal to 3 ,000 square feet shall meet the requirements of 
Subsections 1, 2, 3, 6 and 7 of Section 120.6(a). 

Refrigerated Spaces that are less than 3,000 square feet shall meet the requirements of the Appliance Efficiency 
Regulations for walk-in coolers or freezers contained in the Appliance Efficiency Regulations (California Code 
of Regulations, Title 20, Sections 1601through1608). 

Refrigerated Spaces that (i) comprise a total of3,000 square feet or more; and (ii) are collectively served by the 
same refrigeration system compressor(s) and condenser(s) shall meet the requirements of Subsections 4, 5 and 7 
of Section 120.6(a). 

1. Insl1lation Requirements. Exterior surfaces ofrefrigerated warehouses shall be insulated at least to the R
values in TABLE 120.6-A. 

TABLE 120.6-A REFRIGERATED WAREHOUSE INSULATION 
SPACE SURFACE MINIMUM R-VALUE (°F·hr-sf/Btu) 

Roofi'Ceiling R-40 

Wall R-36 
Freezers Floor R-35 

Floor with all heating from productive 
refrigeration capacity1 

R-20 

Roofi'Ceiling R-28 
Coolers 

Wall R-28 

1. All underslab heating is provided by a heat exchanger that provides refrigerant subcooling or other means that 
result in productive refrigeration capacity on the associated refrigerated system. 

2. Underslab heating. Electric resistance heat shall not be used for the purposes ofunderslab heating. 

EXCEPTION to Section 120.6(a)2: Underslab heating systems controlled such that the electric resistance 
heat is thermostatically controlled and disabled during the summer on-peak period defined by the local 
electric utility. 

3. Evaporators. New fan-powered evaporators used in coolers and freezers shall conform to the following: 

A. Single phase fan motors less than 1 hp and less than 460 Volts in newly installed evaporators shall be 
electronically commutated motors or shall have a minimum motor efficiency of70 percent when rated 
in accordance with NEMA Standard MG 1-2006 at full load rating conditions. 

B. Evaporator fans served either by a suction group with multiple compressors, or by a single compressor 
with variable capacity capability shall be variable speed and the speed shall be controlled in response to 
space temperature or humidity. 

EXCEPTION 1 to Section 120.6(a)3B: Addition, alteration or replacement ofless than all of the 
evaporators in an existing refrigerated space that does not have speed-controlled evaporators. 

EXCEPTION 2 to Section 120.6(a)3B: Coolers within refrigerated warehouses that maintain a 
Controlled Atmosphere for which a licensed engineer has certified that the types of products stored will 
require constant operation at 100 percent of the design airflow. 

EXCEPTION 3 to Section 120.6(a)3B: Areas within refrigerated warehouses that are designed solely 
for the purpose of quick chilling/freezing of products, including but not limited to fspace~ with design 
cooling capacities of greater than 240 Btu/hr-ft2 (2 tons per 100 ft2)j. 
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C. Evaporator fans served by a single compressor that does not have variable capacity shall utilize controls 
to reduce airflow by at least 40 percent for at least 75 percent of the time when the compressor is not 
running. 

EXCEPTION to Section 120.6(a)3C: Areas within refrigerated warehouses that are designed solely 
for the purpose of quick chilling/freezing of products (space with design cooling capacities of greater 
than 240 Btulbr-ft2 (2 tons per 100 ft2)). 

4. Condensers. New fan-powered condensers on new refrigeration systems shall conform to the following: 

A. Design saturated condensing temperatures for evaporative-cooled condensers and water-cooled 
condensers served by fluid coolers or cooling towers shall be less than or equal to: 

i. The design wetbulb temperature plus 20°F in locations where the design wetbUlb temperature is 
less than or equal to 76°F; or 

ii. The design wetbulb temperature plus l9°F in locations where the design wetbulb temperature is 
between 76°F and 78°F; or 

iii. The design wetbulb temperature plus 18°F in locations were the design wetbulb temperature is 
greater than or equal to 78°F. 

EXCEPTION to Section 120.6(a)4A: Compressors and condensers on a refrigeration system for 
which more than 20 percent of the total design refrigeration cooling load is for quick chilling or 
freezing, or process refrigeration cooling for other than a refrigerated space. 

B. Design saturated condensing temperatures for air-cooled condensers shall be less than or equal to the 
design drybulb temperature plus 10°F for systems serving freezers and shall be less than or equal to the 
design drybulb temperature plus 15°F for systems serving coolers. 

EXCEPTION 1 to Section 120.6(a)4B: Condensing units with a total compressor horsepower less 
than lOOHP. 

EXCEPTION 2 to Section 120.6(a)4B: Compressors and condensers on a refrigeration system for 
which more than 20 percent of the total design refrigeration cooling load is for quick chilling or 
freezing, or process refrigeration cooling for other than a refrigerated space. 

C. All condenser fans for evaporative-cooled condensers or fans on cooling towers or fluid coolers shall 
be continuously variable speed, and the condensing temperature control system shall control the speed 
of all fans serving a common condenser high side in unison. The minimum condensing temperature 
setpoint shall be less than or equal to 70°F. · 

D. All condenser fans for air-cooled condensers shall be continuously variable speed and the condensing 
temperature or pressure control system shall control the speed of all condenser fans serving a common 
condenser high side in unison. The minimum condensing temperature setpoint shall be less than or 
equal to 70°F. 

E. Condensing temperature reset. The condensing temperature set point of systems served by air-cooled 
condensers shall be reset in response to ambient drybulb temperature. The condensing temperature set 
point of systems served by evaporative-cooled condensers or water-cooled condensers (via cooling 
towers or fluid coolers) shall be reset in response to ambient wetbulb temperatures. 

EXCEPTION to Section 120.6(a)4E: Condensing temperature control strategies approved by the 
Executive Director that have been demonstrated to provide at least equal energy savings. 

F. Fan-powered condensers shall meet the condenser efficiency requirements listed in TABLE 120.6-B. 
Condenser efficiency is defined as the Total Heat of Rejection (THR) capacity divided by all electrical 
input power including fan power at 100 percent fan speed, and power of spray pumps for evaporative 
condensers. 

G. Air-cooled condensers shall have a fin density no greater than 10 fins per inch. 

EXCEPTION to Section 120.6(a)4G: Micro-channel condensers. 
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TABLE 120.6-B FAN-POWERED CONDENSERS- MINIMUM EFFICIENCY REQUIREMENTS 

CONDENSER TYPE REFRIGERANT TYPE MINIMUM EFFICIENCY RATING CONDITION 

Outdoor Evaporative-Cooled 
with THR Capacity> 8,000 All 350 Btuh/Watt 
:MBH 100°F Saturated Condensing 

Outdoor Evaporative-Cooled Temperature (SCT), 70°F 
Outdoor Wetbulb Temperature with THR Capacity < 8,000 All 160 Btuh/Watt :MBH and Indoor Evaporative-

Cooled 

Ammonia 75 Btuh/Watt 105°F Saturated Condensing 
Outdoor Air-Cooled Temperature (SCT), 95°F 

Halocarbon 65 Btuh/Watt Outdoor Drvbulb Temperature 

Indoor Air-Cooled All Exempt 

5. Compressors. Compressor systems utilized in refrigerated warehouses shall conform to the following: 

A. Compressors shall be designed to operate at a minimum condensing temperature of 70°F or less. 

B. New open-drive screw compressors in new refrigeration systems with a design saturated suction 
temperature (SST) of28°F or lower that discharges to the system condenser pressure shall control 
compressor speed in response to the refrigeration load. 

EXCEPTION 1 to Section 120.6(a)5B: Refrigeration plants with more than one dedicated compressor 
per suction group. 

EXCEPTION 2 to Section 120.6(a)5B: Compressors and condensers on a refrigeration system for 
which more than 20 percent of the total design refrigeration cooling load is for quick chilling or · 
freezing, or process refrigeration cooling for other than a refrigerated space. · 

C. New screw compressors with nominal electric motor power greater than 150 HP shall include the 
ability to automatically vary the compressor volume ratio (Vi) in response to operating pressures. 

6. Infiltration Barriers. Passageways between freezers and higher-temperature spaces, and passageways 
between coolers and nonrefrigerated spaces, shall have an infiltration barrier consisting of strip curtains, an 
automatically-closing door, or an air curtain designed by the manufacturer for use in the passageway and 
temperature for which it is applied. 

EXCEPTION 1 to Section 120.6(a)S: Openings with less than 16 square feet of opening area. 

EXCEPTION 2 to Section 120.6(a)6: Dock doorways for trailers. 

7. Refrigeration System Acceptance. Before an occupancy permit is granted for a new refrigerated 
warehouse, or before a new refrigeration system serving a refrigerated warehouse is operated for normal 
use, the following equipment and systems shall be certified as meeting the Acceptance Requirements for 
Code Compliance, as specified by the Reference Nonresidential Appendix NA7. A Certificate of 
Acceptance shall be submitted to the enforcement agency that certifies that the equipment and systems meet 
the acceptance requirements: 

A. Electric resistance underslab heating systems shall be tested in accordance with NA 7 .10 .1. 

B. Evaporators fan motor controls shall be tested in accordance with NA7.10.2. 

C. Evaporative condensers shall be tested in accordance with NA 7 .10 .3 .1. 

D. Air-cooled condensers shall be tested in accordance with NA7.10.3.2. 

E. Variable speed compressors shall be tested in accordance with NA7.10.4. 

(b) Mandatory Requirements for Commercial Refrigeration 

Retail food stores with 8,000 square feet or more of conditioned area, and that utilize either: refrigerated display 
cases, or walk-in coolers or freezers connected to remote compressor units or condensing units, shall meet the 
requirements of Subsections 1through4. 
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1. Condensers serving refrigeration systems. Fan-powered condensers shall conform to the following 
requirements: 

A. All condenser fans for air-cooled condensers, evaporative-cooled condensers, air or water-cooled fluid 
coolers or cooling towers shall be continuously variable speed, with the speed of all fans serving a 
common condenser high side controlled in unison. 

B. The refrigeration system condenser controls for systems with air-cooled condensers shall use variable
setpoint control logic to reset the condensing temperature setpoint in response to ambient drybulb 
temperature. 

C. The refrigeration system condenser controls for systems with evaporative-cooled condensers shall use 
variable-setpoint control logic to reset the condensing temperature setpoint in response to ambient 
wetbulb temperature. 

EXCEPTION to Section 120.6(b)lB and C: Condensing temperature control strategies approved by 
the executive director that have been demonstrated to provide equal energy savings. 

D. The minimum condensing temperature setpoint shall be less than or equal to 70°F. 

E. Fan-powered condensers shall meet the specific efficiency requirements listed in Table 120.6-C. 

TABLE 120.6-C FAN-POWERED CONDENSERS-SPECIFIC EFFICIENCY REQUIREMENTS 

CONDENSER TYPE MINIMUM SPECIFIC EFFICIENcY' RATING CONDIDON 

Evaporative-Cooled 160 Btuh/W 
100°F Saturated Condensing Temperature (SCT), 70°F 

Entering Wetbulb Temperature 

Air-Cooled 65 Btuh/W 
105°F Saturated Condensing Temperature (sen, 95°F 

Entering Drybulb Temperature 

a See Section I 00 .1 for definition of condenser specific efficiency. 

EXCEPTION 1 to Section 120.6(b )lE: Condensers with a Total Heat Rejection capacity ofless than 
150,000 Btuh at the specific efficiency rating condition. 

EXCEPTION 2 to Section 120.6(b )lE: Stores located in Climate Zone I. 

EXCEPTION 3 to Section 120.6(b)lE: Existing condensers that are reused for an addition or 
alteration. 

F. Air-cooled condensers shall have a fin density no greater than I 0 fins per inch. 

EXCEPTION 1 to Section 120.6(b)1F: Microchannel condensers. 

EXCEPTION 2 to Section 120.6(b)lF: Existing condensers that are reused for an addition or 
alteration. 

EXCEPTION to Section 120.6(b )1: N"ew condensers replacing existing condensers when the attached 
compressor system Total Heat of Rejection does not increase and less than 25 percent of both the attached 
compressors and the attached display cases are new. 

2. Compressor Systems. Refrigeration compressor systems and condensing units shall conform to the 
following requirements. 

A. Compressors and multiple-compressor suction groups shall include control systems that use floating 
suction pressure logic to reset the target saturated suction temperature based on the temperature 
requirements of the attached refrigeration display cases or walk-ins. 

EXCEPTION 1 to Section 120.6(b )2A: Single compressor systems that do not have continuously 
variable capacity capability. 

EXCEPTION 2 to Section 120.6(b )2A: Suction groups that have a design saturated suction 
temperature of30°F or higher, or suction groups that comprise the high stage ofa two-stage or cascade 
system or that primarily serve chillers for secondary cooling fluids. 
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B. Liquid subcooling shall be provided for all low temperature compressor systems with a design cooling 
capacity equal or greater than 100,000 Btu/hr with a design saturated suction temperature of -10°F or 
lower, with the subcooled liquid temperature maintained continuously at 50°F or less at the exit of the 
subcooler, using compressor economizer port(s) or a separate medium or high temperature suction 
group operating at a saturated suction temperature of 18°F or higher. 

EXCEPTION to Section 120.6(b)2B: Low temperature cascade systems that condense into another 
refrigeration system rather than condensing to ambient temperature. 

EXCEPTION to Section 120.6(b)2A and 2B: Existing compressor systems that are reused for an addition 
or alteration. 

3. Refrigerated Display Cases. Lighting in refrigerated display cases, and lights on glass doors installed on 
walk-in coolers and freezers shall be controlled by one of the following: 

A. Automatic time switch controls to turn off lights during nonbusiness hours. Timed overrides for any 
line-up or walk-in case may only be used to turn the lights on for up to one hour. Manual overrides 
shall time-out automatically to turn the lights off after one hour. 

B. Motion sensor controls on each case that reduce display case lighting power by at least 50 percent 
within 30 minutes after the area near the case is vacated. 

EXCEPTIQN to ~cicition 1'.29.fi(b)e: St0res whleli are ftermaRy ©fl€lll f@r lnismess 149 lielH's ©r mere fl©F 
~ 

4. Refrigeration Heat Recovery. 

A. HV AC systems shall utilize heat recovery from refrigeration system(s) for space heating, using no less 
than 25 percent of the sum of the design Total Heat of Rejection of all refrigeration systems that have 
individual Total Heat of Rejection values of 150,000 Btu/h or greater at design conditions. 

EXCEPTION 1 to Section 120.6(b)4A: Stores located in Climate Zone 15. 

EXCEPTION 2 to Section 120.6(b )4A: HV AC systems or refrigeration systems that are reused for an 
addition or alteration. 

B. The increase in hydrofluorocarbon refrigerant charge associated with refrigeration heat recovery 
equipment and piping shall be no greater than 0.35 lbs per 1,000 Btu/h of heat recovery heating 
capacity. 

( c) Mandatory Requirements for Enclosed Parking Garages. Mechanical ventilation systems for enclosed 
parking garages where the total design exhaust rate for the garage is greater than or equal to 10,000 cfm shall 
conform to all of the following: 

1. Automatically detect contaminant levels and stage fans or modulate fan airflow rates to 50 percent or less of 
design capacity provided acceptable contaminant levels are maintained. 

2. Have controls and/or devices that will result in fan motor demand of no more than 30 percent of design 
wattage at 50 percent of design airflow. 

3. CO shall be monitored with at least one sensor per 5,000 square feet, with the sensor located in the highest 
expected concentration locations, with at least two sensors per proximity zone. A proximity zon:e is defined 
as an area that is isolated from other areas either by floor or other impenetrable obstruction. 

4. CO concentration at all sensors is maintained at 25 ppm or less at all times. 

5. The ventilation rate shall be at least 0.15 cfm/ff when the garage is scheduled to be occupied. 

6. The system shall maintain the garage at negative or neutral pressure relative to other occupiable spaces 
when the garage is scheduled to be occupied. 

7. CO sensors shall be: 

· A. Certified by the manufacturer to be accurate within plus or minus 5 percent of measurement. 

B. Factory calibrated. 

C. Certified by the manufacturer to drift no more than 5 percent per year. 
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D. Certified by the manufacturer to require calibration no more frequently than once a year. 

E. Monitored by a control system. The system shall have logic that automatically checks for sensor failure 
by the following means. Upon detection of a failure, the system shall reset to design ventilation rates 
and transmit an alarm to the facility operators. 

i. If any sensor has not been calibrated according to the manufacturer's recommendations within the 
specified calibration period, the sensor has failed. 

ii. During unoccupied periods the system compares the readings of all sensors, e.g. if any sensor is 
more than 15 ppm above or below the average of all sensors for longer than 4-four hours, the 
sensor has failed. 

iii. During occupied periods the system compares the readings of sensors in the same proximity zone, 
e.g. if the 30 minute rolling average for any sensor in a proximity zone is more than 15 ppm above 
or below the 30 minute rolling average for other sensor(s) in that proximity zone, the sensor has 
failed. 

8. Parking Garage Ventilation System Acceptance. Before an occupancy permit is granted for a parking 
garage system subject to Section 120.6(c), the following equipment and systems shall be certified as 
meeting the Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential 
Appendix NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that 
the equipment and systems meet the acceptance requirements specified in NA7.12. 

EXCEPTION 1 to Section 120.6(c): Any garage, or portion ofa garage, where more than 20 percent of the 
vehicles expected to be stored have non gasoline combustion engines. 

EXCEPTION 2 to Section 120.6(c): Additions and alterations to existing garages where less than 10,000 cfm 
of new exhaust capacity is being added. 

( d) Mandatory Requirements for Process Boilers 

1. Combustion air positive shut-off shall be provided on all newly installed process boilers as follows: 

A. All process boilers with an input capacity of2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the 
boiler is designed to operate with a non-positive vent static pressure. 

B. All process boilers where one stack serves two or more boilers with a total combined input capacity per 
stack of 2.5 MMBtu/h (2,500,000 Btu/h). 

2. Process boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for 
newly installed boilers: 

A. The fan motor shall be driven by a variable speed drive; or 

B. The fan motor shall include controls that limit the fan motor demand to no more than 30 percent of the 
total design wattage at 50 percent of design air volume. 

3. Newly installed process boilers with an input capacity of5 MMBtu/h (5,000,000 Btu/h) to 10 MMBtu/h 
(10,000,000 Btu/h) shall maintain excess (stackgas) oxygen concentrations at less than or equal to 5.0 
percent by volume on a dry basis over firing rates of20 percent to 100 percent. Combustion air volume 
shall be controlled with respect to firing rate or measured flue gas oxygen concentration. Use of a common 
gas and combustion air control linkage or jack shaft is prohibited. 

4. Newly installed process boilers with an input capacity greater than 10 MMBtu/h (10,000,000 Btu/h) shall 
maintain excess (stack-gas) oxygen concentrations at less than or equal to 3.0 percent by volume on a dry 
basis over firing rates of20 percent to 100 percent. Combustion air volume shall be controlled with respect 
to measured flue gas oxygen concentration. Use ofa common gas and combustion air control linkage or 
jack shaft is prohibited. 

( e) Mandatory Requirements for Compressed Air Systems. All new compressed air systems, and all additions or 
alterations of compressed air systems where the total combined online horsepower (hp) of the compressor( s) is 
25 horsepower or more shall meet the requirements of Subsections I through 3. These requirements apply to the 
compressors and related controls that provide compressed air and do not apply to any equipment or controls that 
use or process the compressed air. 
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EXCEPTION to Section 120.6( e): Alterations of existing compressed air systems that include one or more 
centrifugal compressors. 

1. Trim Compressor and Storage. . The compressed air system shall be equipped with an appropriately sized 
trim compressor and primary storage to provide acceptable performance across the range of the system and 
to avoid control gaps. The compressed air system shall comply with Subsection A or B below: 

A. The compressed air system shall include one or more variable speed drive (VSD) compressors. For 
systems with more than one compressor, the total combined capacity of the VSD compressor(s) acting 
as trim compressors must be at least 1.25 times the largest net capacity increment between 
combinations of compressors. The compressed air system shall include primary storage of at least one 
gallon per actual cubic feet per minute (acfm) of the largest trim compressor; or, 

B. The. compressed air system shall include a compressor or set of compressors with total effective trim 
capacity at least the size of the largest net capacity increment between combinations of compressors, or 
the size of the smallest compressor, whichever is larger. The total effective trim capacity of single 
compressor systems shall cover at least the range from 70 percent to 100 percent of rated capacity. The 
effective trim capacity of a compressor is the size of the continuous operational range where the 
specific power of the compressor (kW/100 acfm) is within 15 percent of the specific power at its most 
efficient operating point. The total effective trim capacity of the system is the sum of the effective trim 
capacity of the trim compressors. The system shall include primary storage of at least 2 gallons per 
acfm of the largest trim compressor. 

EXCEPTION 1 to Section 120.6(e)1: Compressed air systems in existing facilities that are adding or 
replacing less than 50 percent of the online capacity of the system. 

EXCEPTION 2 to Section 120.6(e)1: Compressed air systems that have been approved by the Energy 
Commission Executive Director as having demonstrated that the system serves loads for which typical air 
demand fluctuates less than 10 percent. 

2. Controls. Compressed air systems with more than one compressor online, having a combined horsepower 
rating of more than 100 hp, must operate with a controller that is able to choose the most energy efficient 
combination of compressors within the system based on the current air demand as measured by a sensor. 

3. Compressed Air System Acceptance. Before an occupancy permit is granted for a compressed air system 
subject to Section 120.6(e), the following equipment and systems shall be certified as meeting the 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 
equipment and systems meet the acceptance requirements specified in NA 7 .13. 

(f) Mandatory Requirements for Elevators 

1. The light power density for the luminaires inside the elevator cab shall be no greater than 0.6 watts per 
square foot. 

2. Elevator cab ventilation fans for cabs without space conditioning shall not exceed 0.33 watts per CFM 
as measured at maximum speed. 

3. When the elevator cab is stopped and unoccupied with doors closed for over 15 minutes. the cab 
interior lighting and ventilation fans shall be switched off until elevator cab operation resumes. 

4. Lighting and ventilation shall remain operational in the event that the elevator cabin gets stuck when 
passengers are in the cabin. 

5. Elevator Lighting and Ventilation Control Acceptance. Before an occupancy permit is granted for 
elevators subject to 120.6(f), the following equipment and systems shall be certified as meeting the 
Acceptance Requirement for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 
equipment and systems meet the acceptance requirements specified in NA 7.14. 

EXCEPTION 1 to Section 120.6(f)1: Interior signal lighting and interior display lighting are not included 
in the calculation of lighting power density. 

(g) Mandatory Requirements for Escalators and Moving Walkways 
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1. Escalators and moving walkways located in airports, hotels, and transportation :function areas shall 
automatically slow to the minimum permitted speed in accordance with AS1\.1E Al 7.1/CSA B44 when 
not conveying passengers. 

2. Escalators and Moving Walkways Acceptance. Before an occupancy permit is granted for escalators 
and moving walkways subject to 120.6(g), the following equipment and systems shall be certified as 

· meeting the Acceptance Requirement for Code Compliance, as specified by the Reference 
Nonresidential Appendix NA 7. A Certificate of Acceptance shall be submitted to the enforcement 
agency that certifies that the equipment and systems meet the acceptance requirements specified in 
NA7.15. 
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SECTION 120.7 -MANDATORY INSULATION REQUIREMENTS 
ARy :ae\vly eo:astraeted :aonreside:atial andNomesidential, high-rise residential~ and hotel/motel building buildings 
shall meet-comply with the minimum applicable requirements in this 8eetio:e.Sections 120.7(a) through 120.7(c). 

(a) Roof/Ceiling Insulation. The opaque portions of the roofi'ceiling that separates conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements of Items 1 ~through 3 below: 

I. Metal Building- The weighted average U-factor of the roof assembly shall not exceed 0.098. 

2. Wood Framed and Others-The weighted average U-factor of the roof assembly shall not exceed 0.075. 

3. Insulation Placement- Insulation installed to limit heat loss and gain from conditioned spaces to 
unconditioned spaces shall comply with the following: 

A. Insulation shall be installed in direct contact with a continuous roof or ceiling, which is sealed to limit 
infiltration and exfiltration as specified in Section 110.7, including but not limited to placing insulation 
either above or below the roof deck or on top of the finished ceiling; and 

B. When insulation is installed at the roof in nomesidential buildings, fixed vents or openings to the 
outdoors or to unconditioned spaces shall not be installed and the space between the ceiling and the 
roof is either directly or indirectly conditioned space and shall not be considered an attic for the 
purposes of complying with CBC attic ventilation requirements; and 

C. Insulation shall B:et 13@ placed on top of a suspended ceiling with removable ceiling panels shall not be 
used to meet the Roofi'Ceiling requirement of Sections 140.3 and 141.0; and 

EXCEPTION to Section 120.7(a)3: When there are conditioned spaces with a combined floor area no 
greater than 2,000 square feet in an otherwise unconditioned building, and when the average height of 
the space between the ceiling and the roof over these spaces is greater than 12 feet, insulation placed in 
direct contact with a suspended ceiling with removable ceiling panels shall be an acceptable method of 
reducing heat loss from a conditioned space and shall be accounted for in heat loss calculations. 

D. \¥h@rn irundatieft is iftstall@d ooav@ th@ Feemg m@ml3FOO© eF a13ev@ th@ lay@F tts@d ta s@al th@ FEJeffrEJm 
·wat@F jl@ft@tl'ati€lft th@ iftslill:ati€lft shall ft&"/@ !l ftUNID:ftlilm: ·.vat@l' !lBS€l£flti€lft Elf Q.3 jl@F@@ftt lJy V€lhim@ Ylft@ft 
t@st©d !lil©€lFdiftg t€l ASTM Stoodani C272. 

NOTE: Vents, that do not penetrate the roof deck, that are designed for wind resistance for roof membranes 
are not within the scope of Section 120.7(a)3B. 

(b) Wall Insulation. The opaque portions of walls that separate conditioned spaces from unconditioned spaces or 
ambient air shall meet the applicable requirements of Items 1 through~ I.below: 

1. Metal Building- The weighted average U-factor of the wall assembly shall not exceed 0.113. 

2. Metal Framed- The weighted average U-factor of the wall assembly shall not exceed Jl.151~. 

3. Light Mass Walls- A 6 inches or greater Hollow Core Concrete Masonry Unit shall have a U-factor not to 
exceed 0.440. 

4. Heavy Mass Walls- A!! 8 inches or greater Hollow Core Concrete Masonry Unit shall have a U-factor not 
to exceed 0.690. 

5. Wood Framed and Others- The weighted average U-factor of the wall assembly shall not exceed 0.110. 

6"' Spandrel Panels and~agyf*_Glass=Curtain Wall- The weighted average U-factor of the ~spandrel 
panels and ~paque ·cb.rtain wall assembly shall not exceed 0.280. 

7. Demising.Walls Th@ €lfl1HJt!€l fl€ll'ti€lft8 @fiitam@€l €l@mismg walls shall 13@ iB:Sttlat@d with oo iftstal:l@€l R 
vaiu@ @fa€l l@ss th.aft R 13 @@t'm@ft 1¥ammg m@m@@l'S, Elr shall hav@ a U faet@r B:©t gr@at@F thaa Q.192. The 
opaque portions of framed demising walls shall meet the requirements ofltem A or B below: 

A. Wood framed walls shall be insulated to meet a U-factor not greater than 0.099. 
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B. Metal Framed walls shall l:>e insulated to meet a CT-factor not greater than 0 .151. 

(c) Floor and Soffit Insulation. The opaque portions of floors and so:ffits that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements of Items I and 2 below: 

L Raised Mass Floors- Shall have a minimum of3 inches of lightweight concrete over a metal deck or the 
weighted average CT-factor of the floor assembly shall not exceed 0.269. 

2. Other Floors-The weighted average CT-factor of the floor assembly shall not exceed 0.071. 

3. Heated Slab Floor-A heated slab floor shall be insulated to meet the requirements of Section 110.8(g) 

EXCEPTION to Section 120.7: A dedicated building used solely as a data center that has a total covered process 
load exceeding 750 kW. 
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SECTION 120.8 - NONRESIDENTIAL BUILDING COMMISSIONING 
For all ne'W ~ onresidential buildings with conditioned space of 10, 000 square feet or more; shall comply with the 
applicable requirements of 8ubseetions Sections -ef.120.8-(a) through tij120.8(i) for beilEling eommissionffig shall be 
ineluded in the i>_uilding design and construction processes of the bl:lilEling project to verify that the bl:l:ilEling energy 
systems and eomponents meet the owfier's or ovmer representati't'e's project requirements. All building systems and 
components covered by Sections 110.0, 120.0, 130.0, and 140.0 shall be included in the scope of the commissioning 
requirements in this Section, excluding those related solely to covered processes. 

Fer-Nonresidential buildings with conditioned space ofless than 10,000 square feet-en:l:J<-:shall comply with the 
design review requirements specified in Sections 120.8(d)~ and shall include any measures or requirements necessary 
for completing this review in the construction documents in a manner consistent with Sectionl20.8(e) shall be 
completed. 

NOTE: Nonresidential buildings include nonresidential spaces such as nonresidential function areas within 
hotel/motel and highrise residential buildings. The reauirements of Section 120.8 aoply based on the square footage 
of the nonresidential spaces. 

The commissioning described in this Section is in addition to any commissioning required by Title 24, Part 11, 
Section 5.410.2. 5.410.4. and subsections. 

(a) Summary of Commissioning Requirements. Commissioning shall include completion of+.the following items 
shall be eompleted: 

1. Owner's or owner representative's project requirements; 

2. Basis of design; 

3. Design phase design review; 

4. Commissioning measures shown in the construction documents; 

5. Commissioning plan; 

6. Functional performance testing; 

7. Documentation and training; and 

8. Commissioning report. 

(b) Owner's or Owner Representative's Project Requirements (OPR). The energy-related expectations and 
requirements of the building shall be documented before the design phase of the project begins. This 
documentation shall include the following: 

1. Energy efficiency goals; 

~2. Ventilation requirements; 

4l. Project documentationf!F©gl'ltift requirements, including facility functions and hours of operation, and need 
for after hours operation; *14 

~· Equipment and systems expectations,: and 

5. Building envelope performance exnectations. 

_EXCEPTION to Section 120.8(9): Buildffigs less than 10,000 sqeare feet. 

(c) Basis of Design (BOD). A written explanation of how the design of the building systems and components meets 
the OPR shall be completed at the design phase of the building project, and updated as necessary during the 
design and construction phases. The Basis of Design document shall cover the following systems and 
components: 

1. Heating, ventilation, air conditioning (HV AC) systems and controls; 

2. Indoor lighting system and controls;.• 
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3. Water heating systems and controls; and 

4. Any building envelope component considered in the QPR ima4. 

_EXCEPTION to Seetion 120.8(e): Builciifl:gs less than 10,000 sqU:a!'e fuet. 

(d) Design Phase Design Review. 

1. Design Reviewer Requirements. For l:mildmgs less than 10,000 square fuet, desiga phase desiga re11iew 
may be eompleted by the desige engiaeer. Buildmgs between 10,000 and 50,000 sqll:a3"0 fuet require 
eompletioa of the Desiga Review Cheeldist by either an engiaeer iB: hol:lSe to the desige firm but aot 
assoeiated with the buildmg projeet, or a third party desige engiaeer. For buildmgs larger than 50,000 
sqU:a!'e fuet or for buildmgs with eomple~• meehanieal systems, an independent, review of these doeuments 
by a third party design eagfileer is required. The design reviewer shall be the }l8i'BBD F©!?frnDBihl© f@Fsigner of 
the Design Review Kickoff Certificate(s) of Compliance and Construction Document Design Review 
Checklist Certificate(s) of Compliance as specified in Part 1 Section 10-103(a)l. 

2. Design Review Kickoff. During the schematic. design phase of the building project, the owner or own:er' s 
representative, design team and design reviewer must meet to discuss the project scope, schedule and how 
the design reviewer will coordinate with the project team. The building owner or owner's representative 
shall include the Design Review Cheelilist Kickoff Certificate of e.Qompliance form in the Certificate of 
Compliance documentation fseeas specified in Part 1 Section 10-103}. 

3. Construction Documents Design Review. The Construction Documents Design Review Checklist 
Certificate of Compliance eomplianee form shall lists the items that shall be checked by the design reviewer 
during the construction document review. The completed form shall be returned to the owner and design 
team for review and sign-off. The building owner or owner's representative shall include this Construetion 
Documents Desiga R~'liew eomplianee form in the Certificate of Compliance documentation ~as 
specified in Part I Section 10-103}. 

( e) Commissioning measures shown in the construction documents. Iaelude eommissioaiB:gComplete 
descriptions of all measures or requirements necessary for commissioning shall be included in the construction 
documents (plans and specifications). Commissioning measures or requirements should-shall be clear, detailed 
and complete to clarify the commissioning process. These requirements should inelude the list of systems and 
assemblies eommissioned, testiag seope, roles and responsibilities of eontraetors, requirements for meetings, 
management of issues, the eommissioniag sehedule, operations and maintenanee manual de'relopment and of 
trainiB:g, and eheeklist and test form de>relopment, 6*eeution and doeumentation. Iaelude, for information only, 
roles ofnoneontraetor parties. 

(f) Commissioning Plan. Prior to permit issuance a commissioning plan shall be completed to document how the 
project will be commissioned and shall be started during the design phase of the building project The 
Commissioning Plan shall include the following: 

1. General project information; and 

2. Commissioning goals; and 

3 Systems to be commissioned; and · 

4. Plans to test systems and components, which shall include: 

A. An explanation of the original design intent; and 

B. Equipment and systems to be tested, including the extent of tests; and 

C. Functions to be tested; and 

D. Conditions under which the test shall be performed; and 

E. Measurable criteria for acceptable performance; and 

F. Commissioning team information; and 

G. Commissioning process activities, schedules and responsibilities. Plans for the completion of 
commissioning reqUirements listed in Sections 120.8(g) through 120.8(i) shall be included: 

_EXCEPTION to Seetion 120.8(1): BuikliB:gs less than 10,000 square fuet. 
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(g) Functional performance testing. Functional performance tests shall demonstrate the correct installation and 
operation of each component, system and system-to-system interface in accordance with the acceptance test 
requirements in Sections 120.5, ~130.4 and 140.9. Functional performance testing reports shall contain 
information addressing each of the building components tested, the testing methods utilized, and include any 
readings and adjustments made. 

_EXCEPTION ta Seetian 1W.8(g): Buildiags less than 10,000 square feet. 

(h) Documentation and training. A Systems Manual and Systems· Operations Training shall be completed. 

1. Systems manual. Documentation of the operational aspects of the building shall be completed within the 
Systems Manual and delivered to the building owner or representative and facilities operator. The Systems 
Manual shall include the following: 

A. Site information, including facility description, history and current requirements; and 

B. Site contact information; and 

C. Instructions for basic operations and maintenance, including general site operating procedures, basic 
troubleshooting, recommended maintenance requirements, and a site events log; and 

D. Description of major systems; and 

E. Site equipment inventory and maintenance notes; and 

F. A copy of all special inspection verifications required by the enforcing agency or the Standards. 

2. Systems operations training. The training of the appropriate maintenance staff for each equipment type or 
system shall be documented in the commissioning report. Training materials shall include the following: 

A. System and equipment overview (i.e., what the equipment is, what it does and with what other systems 
or equipment it interfaces) 

B. Review and demonstration of operation, servicing and preventive maintenance procedures 

C. Review of the information in the Systems Manual 

D. Review of the record drawings on the systems and equipment 

EXCEPTION ta Seetiae 120.S(lt): Buildings less than 10,GOO square feet. 

(i) Commissioning report. A complete report of commissioning process activities undertaken through the design, 
construction and reporting recommendations for post-construction phases of the building project shall be 
completed and provided to the owner or owner's representative. 

EXCEPTION ta Seetiae 120.S(i): Buildings less than 10,0GO square feet. 
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SECTION 120.9 - MANDATORY REQUIREMENTS FOR COMMERCIAL 
BOILERS. 

(a) Combustion air positive shut-off shall be provided on all newly installed boilers as follows: 

I. All boilers with an input capacity of2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the boiler is 
designed to operate with a nonpositive vent static pressure. 

2. All boilers where one stack serves two or more boilers with a total combined input capacity per stack of2.5 
MMBtu/h (2,500,000 Btu/h). 

(b) Boiler combustion air fans with motors 10 horsepower or larger shall meet one of the following for newly 
installed boilers: 

1. The fan motor shall be driven by a variable speed drive, or 

2. The fan motor shall include controls that limit the fan motor demand to no more than 30 percent of the total 
design wattage at 50 percent of design air volume. 

(c) Newly installed boilers with an input capacity 5 MMBtu/h (5,000,000 Btu/h) and greater shall maintain excess 
(stack-gas) oxygen concentrations at less than or equal to 5.0 percent by volume on a dry basis over firing rates 
of20 percent to 100 percent. Combustion air volume shall be controlled with respect to firing rate or flue gas 
oxygen concentration. Use of a common gas and combustion air control linkage or jack shaft is prohibited. 

EXCEPTION to Section 120.9(c): Boilers with steady state full-load thermal efficiency 85 percent or higher. 

SECTION 120.9 -MANDATORY REQUIREMENTS FOR COMMERCIAL BOILERS. 
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SUBCHAPTER 4 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND 

HOTEL/MOTEL OCCUPANCIES-MANDATORY 
REQUIREMENTS FOR LIGHTING SYSTEMS AND 

EQUIPMENT, AND ELECTRICAL POWER 
DISTRIBUTION SYSTEMS 

SECTION 130.0 - LIGHTING CONTROLS 1\...~SYSTEMS AND 
EQUIPMENT, AND ELECTRICAL POWER DISTRIBUTION SYSTEMS -
GENERAL 
(a) Except as provided in 8absection (b), theThe design and installation of all lighting systems and equipment in 

nonresidential, high-rise residential, hotel/motel buildings, outdoor lighting, and electrical power distribution 
systems subject to Part 6witbin the scope of Section 100.0(a) shall comply with the applicable provisions of 
Sections 130.0 through 130.5. 

NOTE: The requirements of Sections 130.0through130.5 apply to newly constructed buildings. Section 141.0 
specifies which requirements of Sections 130.0 through 130.'95 also apply to additions and alterations to existing 
buildings. 

(b) Functional areas where compliance with the residential lighting Standards is required. The design an.d 
installation of all lighting systems, lighting controls, and equipment in the following :functional areas shall 
comply with the applicable provisions of Section 150.0(k). In buildings containing these functional areas, all 
other functional areas, such as common areas, shall comply with the applicable nonresidential lighting Standards 
and the applicable nonresidential controlled receptacle requirements in Section 130.5(d). 

1. High-rise residential dwelling units. 

2. Outdoor lighting that is attached to a high-rise residential or hotel/motel building, and is separately 
controlled from the inside of a dwelling unit or guest room. 

3. Fire station dwelling accommodations. 

4. Hotel and motel guest rooms. Additionally, hotel and motel guest rooms shall meet the requirements of 
Section 130.l(c)8 andSectioil 130.5(d)4. 

5. Dormitory and Senior housing dwelling accommodations. 

NOTE: The re@Uirements of Section 130. O(b) also apply to additions and alterations to functional areas of 
existing buildings as specified in Section 130.0(b). 

(c) Luminaire classification and power. 'Luminaires shall be classified and wattage determined as follows: 

1. Luminaire labeling. Luminaire wattage shall be labeled as follows: 

A. The maximum relamping rated wattage of a luminaire shall be listed on a permanent, preprinted, 
factory-installed label, as specified by UL 1574, 1598, 2108, or 8750, as applicable; and 

B, The factory-installed maximum relamping rated wattage label shall not consist of peel-off or peel-down 
layers or other methods that allow the rated wattage to be changed after the luminaire has been shipped 
from the manufacturer. 

SECTION 130.0 - LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
DISTRIBUTION SYSTEMS -GENERAL 
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EXCEPTION to Section 130.0(c)lB: Peel-down labels may be used only for the following luminaires 
when they can accommodate a range of lamp wattages without changing the luminaire housing, ballast, 
transformer or wiring. Qualifying luminaires shall have a single lamp, and shall have integrated 
ballasts or transformers. Peel-down labels must be layered such that the rated wattage reduces as 
successive layers are removed. 

i. High intensity discharge luminaires, having an integral electronic ballast, with a maximum 
relampingrated wattage of150 watts. 

ii. Low-voltage luminaires (except low voltage track systems), :S 24 volts, with a maximum relamping 
rated wattage of 50 watts. 

iii. Compact fluorescent luminaires, having an integral electronic ballast, with a maximum relamping 
rated wattage of 42 watts. 

2. For luminaires with line voltage lamp holders not containing permanently installed ballasts or transformers; 
the wattage of such luminaires shall be determined as follows: 

A. The maximum relamping rated wattage of the luminaire; and 

B. For recessed luminaires with line-voltage medium screw base sockets, wattage shall not be less than 50 
watts per socket. 

3. Luminaires and luminaire housings designed to accommodate a variety of trims or modular components that 
allow the conversion between incandescent and any other lighting technology without changing the 
luminaire housing or wiring shall be classified as incandescent. 

4. Screwbased adaptors shall not be used to convert an incandescent luminaire to any type ofnonincandescent 
technology. Screw-based adaptors, including screw-base adaptors classified as permanent by the 
manufacturer, shall not be recognized for compliance with Part 6. 

5. Luminaires and luminaire housings maB:ufaetured with incandescent screw base sockets shall be classified 
only as incandescent. Field modifications, including but not limited to hard wiring of an LED module, shall 
not be recognized as converting an incandescent fominaire or luminaire housing to a nonincandescent 
technology for compliance with Part 6 unless such sockets are removed. 

6. Luminaires with permanently installed or remotely installed ballasts or drivers. The wattage of such 
luminaries shall be determined as follows: 

A:,-A. Wattage shall be tThe operating input wattage of the rated lamp/ballast combination published in ballast 
manufacturer's catalogs based on independent testing lab reports as specified by UL 1598. 

B. The maximum input wattage of the rated driver published in driver's manufacturer catalogs based on 
indeependent testing lab reports as specified by UL 8750 or LM-72. 

B. R-ej3laeemeat oflamps Hi a ll:HB:iB:aire maaufaerured or rated for use 1.vith lffiear fluoreseeat lamps, with 
linear lamps of a differeB:t teehoology sueh as lffieat LED lamps, shall not be reeogaii3ed as eoB:verti:ag 
the fluoreseeB:t luminake to a different teeheology for eompliance ·.vith Part 9. 

7. Line-voltage lighting track and plug-in busway that allows the addition or relocation ofluminaires without 
altering the Wiring of the system. The wattage of such luminaires shall be determined by one of the 
following methods: 

A. The wattage of line voltage busway and track rated for more than 20 amperes shall be the total volt
ampere.rating of the branch circuit feeding the busway and track. 

B. ·The wattage of line voltage busway and track rated for 20 amperes or less shall be determined by one 
of the following methods: 

i. The volt-ampere rating of the branch circuit feeding the track or busway; or 

ii. The higher of the rated wattage of all of the luminaires included in the system, where luminaire 
classification and wattage is determined according to the applicable provisions in Section 130.0(c), 
or 45 watts per linear foot; or 

SECTION I 30.0-LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
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iii. When using a line-voltage track lighting integral current limiter, the higher of the volt-ampere 
rating of an integral current limiter controlling the track or busway, or 12.5 watts per linear foot of 
track or busway. An Integral current limiter shall be certified to the Energy Commission in 
accordance with Section 110.9, and shall comply with the Lighting Control Installation 
Requirements in accordance with Section 130.4, to qualify to use Subsection Biii to determine 
luminaire power; or 

iv. When using a dedicated track lighting supplementary overcurrent protection panel, the sum of the 
ampere (A) rating of all of the overcurrent protection devices times the branch circuit voltages. 
Track lighting supplementary overcurrent protection panels shall comply with the applicable 
requirements in Section 110.9, and shall comply with the Lighting Control Installation 
Requirements in accordance with Section 130.4, to qualify to use Subsection Biv to determine 
luminaire power. 

8. Luminaires and lighting systems with permanently installed or remotely installed transformers. The 
wattage of such luminaires shall be determined as follows: 

A. For low-voltage luminaires that do not allow the addition of lamps, lamp holders, or luminaires without 
rewiring, the wattage shall be the rated wattage of the lamp/transformer combination. 

B. For low-voltage lighting systems, including low voltage tracks and other low-voltage lighting systems 
that allow the addition oflamps, lamp holders, or luminaires withoutrewiring, the wattage shall be the 
maximum rated input wattage of the transformer, labeled in accordance with Item 1, or the maximum 
rated wattage published in transformer manufacturer's catalogs, as specified by UL 2108. 

9. Light emitting diode (LED) Luminaires, and LED Light Engine. 

A. The wattage of such luminaires shall be the maximum rated input wattage of the system when tested in 
accordance with IES LM-79-08. 

B. The maximum rated input wattage shall be labeled in accordance with Section 130.0(c)l. 

C. An LED lamp, integrated or nonintegrated type in accordance with the definition in ANSIIIES RP-16-
2010, shall not be classified as a LED lighting system for compliance with Part 6. LED modules having 
screw_bases .. including but not limited to screw based pig-tails, screw-based sockets, or screw-based 
adaptors .. shall not be recognized as a LED lighting system for compliance with Part 6. 

D. Lumiaaires and luminaire housiags equipped with serew base sockets shall not be elassified as a LED 
lightifl.g system for complianee with Part 6. 

ED. Luminaires manufactured 0r rated for use with low-voltage incandescent lamps, into which have been 
installed LED modules or LED lamps, shall not be recognized as a LED lighting system for compliance 
withPart6. 

Fg. For LED lighting systems that allow the addition ofluminaires or light engines without rewiring, the 
wattage of such luminaires shall be the maximum rated input wattage of the power supply, labeled in 
accordance with Section 130.0(c)l or published in the power supply manufacturer's catalog. 

EXCEPTION to Section 130.0(c)9: Luminaires in areas that must complv with Section 150.0(k), as 
specified<i€WeFed by Section 130.0(b). 

10. The wattage of all other miscellaneous lighting equipment shall be the maximum rated wattage of the 
lighting equipment, or operating input wattage of the system, labeled in accordance with Section 130.0(c)l, 
or published in manufacturer's catalogs, based on independent testing lab reports as specified by UL 1574 
or UL 1598. Lighting technologies listed in Subsections 2 through 9 shall be determined in accordance with 
the applicable requirements in Subsections 1through9. 

( d) Lighting Controls. All lighting controls and equipment shall comply with the applicable requirements in 
Section 110.9, and shall be installed in accordance with the manufacturer's instructions. 

(e) Energy Management Control System <EMCS>. 

1. An EMCS may be installed to comply with the requirements of one or more lighting controls if it meets the 
following minimum requirements: 

SECTION 130.0- LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
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A. Provides all applicable functionalitv for each specific lighting control or system for which it is installed 
. in accordance with Section 110.9: and 

B. Complies with all annlicable Lighting Control Installation Requirements in accordance with Section 
130.4 for ~ach specific lighting control or system for which it is installed: and 

C. Complies with all applicable awlication requirements for each specific lighting control or system for 
wbich it is i11stalled. in accordance with Part 6. 

SECTION 130. 0-LIGHTING CONTROLS ANDSYSTEMS AND EQUIPMENT, AND ELECTRICAL POWER 
DISTRIBUTION SYSTEMS-GENERAL . 
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SECTION 130.1 - MANDATORY INDOOR LIGHTING CONTROLS TH:t\T 
SW.tLL BE INSTALLED 
Nonresidential, high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Sections 130.l(a)through 130.l(e). 

(a) Area Controls. 

1. All luminaires shall be functionally controlled with mrumaHy switslisOOianual ON and OFF lighting 
controls. Each area enclosed by ceiling-height partitions shall be independently controlled. 

EXCEPTION to Section 130.l(a)l: Up to 0.2 watts per square foot of lighting in any area within a 
building may be continuously illuminated €luring €188ttf!i@d tim@s to allow for emergeney means of egress 
illumination, if: 

A. The area is designated an emergeneyfor means of egress area-on the plans and specifications submitted 
to the enforcement agency under Section 10-103(a)2 of Part 1; and 

B. The control~ swit@li@s for the egress lighting are not accessible to unauthorized personnel. 

2. The lighting controls shall meet the following requirements: 

A. Be readily accessible; and 

B. Be operated with a manual ~control that is located in the same room or area with the lighting that 
is controlled by that lighting control-;-arui 

C. Ifeontrolling dimmable luminaires, be a dimmer switehthat allows manaal rn-r and OFF funetionality, 
and is eapable of manually eontrollffig lighting throagh all lighting eontrol steps that are required in 
Seetion 130.l(b). 

EXCEPTION 1 to Section 130.l(a)2: Jn malls and atria, auditorium areas, retail merchandise sales areas. a!'ld 
wholesale salss fl:eel.'s showroom areas, commercial and industrial storage areas. general commercial.and 
industrial work areasrndttstl'ial fagilitiss, convention centers, and arenas, the lighting control shall be located 
so that a person using the lighting control can see the lights or area controlled by that lighting control, or so 
that the area being lit is annunciated. 

EXCEPTION 2 to Section 130.l(a)2: Public restrooms having two or more stalls. parking a.teas. 
stairwells. and corridors may use a manual ~control 11ot accessible to unauthorized personnel. 

3. Other Lighting Controls. 

A. Other lighting controls may be installed in addition to the manual lighting controls provided they do not 
override the functionality of controls installed in accordance with Section 130.l(a)l, 2, or 4. 

4. Separately Controlled Lighting Systems. Jn addition to the requirements in Section 130.l(a)l, 2, and 3: 

A. General lighting shall be separately controlled from all other lighting systems in an area. 

B. Floor and wall display, window display, case display, ornamental, and special effects lighting shall 
each be separately controlled on circuits that are 20 amps or less. 

C. When track lighting is used, general, display, ornamental, and special effects lighting shall each be 
separately controlled. 

(b) Multi-Level Lighting Controls. The general lighting of any enclosed area 100 square feet or larger, with a 
connected lighting load that exceeds 0.5 watts per square foot shall provide multi-level lighting control that 
meet~ the following requirements: 

1. Lighting shall have the required number of control steps and meet the uniformity requirements in 
accordance with TABLE 130.1-A; and 

2. Multi-level lighting controls shall not override the functionally of other lighting controls required for 
compliance with Sections 130.l(a), and (c) through (e); and 

SECTION 130.1 - MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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3. Eaeh b.,m1ffiake shall be eontrolled by at least of one of the :fullovling methods:Dimmable luminaires shall 
be controlled by a dimmer ~ontrol that is capable of controlling lighting through all required lighting 
control steps and that allows the manual ON and OFF functionality required by Section 130. l(a~ 
aeeiti€n1ally El!lfl!llll@ eifmanaally Elelfttf@Hmg lighting threittgh all F@~@a lightiftg @€lfttfeil st@fl8. 

A. 1:1aaual dimming meeti:B:g the applieable reqtffi'ements of 8eetion 130. l(a) 

B. Lwnen mamtenanee as defined is: 8eetion 100.l 

C. Tuning as defined is: 8eetion 100.l 

D. Automatie daylightiftg eontrols in aeeordanee with 8eetion 130.l(d) 

E. Demand responsiv:e lighting eontrols in aeeordanee ·with 8eetion 130.l(e) 

EXCEPTION 1 to Section 130.l(b): Classrooms, with a connected general lighting load of0.7 watts per 
square feet -antk>r less, and public restrooms shall have at least one control step between 3 0-70 percent of full 
rated power. 

EXCEPTION 2 to Section 130.l(b ): An area enclosed by ceiling height partitions that has only one luminaire 
with no more than two lamps. 

EXCEPTION 3 to Section 130.J(b): The areas snecified in Sections 130.l(c)6 and 7 are not also required to 
meet the requirements of Section 130. ICb). 

(c) Shut-OFF Controls 

1. In addition to lighting controls installed to comply with Sections 130.l(a) and (b), all installed indoor 
lighting shall be equipped with controls that meet the following requirements: 

A. Shall be controlled with an occupant sensing control, automatic time-switch control, signal from 
another building system, or other control capable of automatically shutting OFF all of the lighting when 
the space is typically unoccupied; and · 

B. Separate controls for the lighting on each floor. other than lighting in stairwells; and 

C. Separate controls for a space enclosed by ceiling height partitions not exceeding 5,000 square feet; and 

EXCEPTION to Section 130.l(c)lC: In the following function areas the area controlled may not 
exceed 20,000 square feet: Malls, auditoriums, single tenant retail, industrial, convention centers, and 
arenas, 

D. Separate controls for general, display, ornamental, and display case lighting. 

EXCEPTION 1 to Section 130.l(c)l: Where the lighting is serving an area that is in continuous use, 24 
hours per day/365 days per year. 

EXCEPTION 2 to Section 130.l(c)l: Lighting complying with Section 130.l(c)>, or 7. 

EXCEPTION 3 to Section 130.l(c)l: lB offiee buildings, ul[p to ~0.1 watts per square foot of lighting 
in any area within a building may be continuously illuminated, provided that the area is designated an 
emergeneyfor means of egress area-on the plans and specifications submitted to the enforcement agency 
under Section 10-103(a)2 of Part 1. 

EXCEPTION 4 to Section 130.l(c)l: Electrical equipment rooms subject to Article 110.26(D) of the 
California Electrical Code. 

EXCEPTION 5 to Section 130.l(c): Illumination provided by lightillg equipmenm that is designated for 
emergency lighting, connected to an emergency power source or battery supply, and is intended to function 
in emergency mode only when normal power is absent. 

2. Countdown timer switches shall not be used to comply with the automatic shut-OFF control requirements in 
Section 130.l(c)l. 

EXCEPTION 1toSection130.l(c)2: Single-stall bathrooms less than 10 square feet, and closets less than 
70 square feet may use countdown timer switches with a maximum setting capability often minutes to 
comply with the automatic shut-Off requirements. 

SECTION 130.1 -MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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EXCEPTION 2 to Section 130.l(c)2: Lighting in a Server Aisle in a Server Room, as defined in Section 
100.1, may use countdown timer switches with a maximum setting capability of 30 minutes to comply with 
the automatic shut-OFF requirements. 

3. If an automatic time-switch control, other than an occupant sensing control, is installed to comply with 
Section 130.l(c)l, it shall incorporate an override lighting control that: · 

A. Complies with Section 130.l(a); and 

B. Allows the lighting to remain ON for no more than 2 hours when an override is initiated. 

EXCEPTION to Section 130.l(c)3B: In the following function areas, the override time may exceed 2 
hours: Malls, auditoriums, single tenant retail, industrial, and arenas where captive-key override is utilized. 

4. If an automatic time-switch control, other than an occupant sensing control, is installed to comply with 
Section 130.l(c)l, it shall incorporate an automatic holiday "shut-OFF" feature that turns OFF all loads for 
at least 24 hours, and then resumes the normally scheduled operation. 

EXCEPTION to Section 130.1(c)4: In retail stores and associated malls, restaurants, grocery stores, 
churches, and theaters, the automatic time-switch control is not required to incorporate an automatic holiday 
shut-OFF feature. 

5. Areas where Occupant Sensing Controls are required to shut OFF All Lighting. In offices 250 square 
feet or smaller, multipurpose rooms of less than 1,000 square feet, classrooms of any size, and conference 
rooms of any size, lighting shall be controlled with occupant sensing controls to automatically shut OFF all 
of the lighting when the room is unoccupied. 

In areas required by Section 130.Hb) to have multi-level lighting controls. t,';J:he occupant sensing controls 
shall function either as a: 

A. Partial-ON Occupant Sensor capable of automatically activating between 50-70 percent of controlled 
lighting power. or 

B. Vacancy Sensor, where all lighting responds to a manual ON input only. 

In areas not required by Section 130.Hb) to have multi-level lighting controls. the occupant se:i_sing 
controls shall function either as a: 

A. Occupant Sensor: or 

B. Partial-ON Occupant Sensor. or 

C. Vacancy Sensor. where all lighting responds to a manual ON inout only. 

In addition, controls shall be provided that allow the lights to be manually shut-OFF in accordance with 
Section 130. l(a) regardless of the sensor status. 

E~CEP'flON hi S@tN:itl111JO,lfttlM: 1ha-eas that arei net re~eid llv SeetieD B0.1€8) te havei Jmilti leveil 
H@h:ti»g e0ntrnls may insteiae lti3€l eeiew~oot seiMing e1n1trels that ftmetien as !Hli1'. Oe@tt~oot SeDser er 
l;l.a@eB@;1· g8B:80F. 

6. Areas where fnJJ or partial .{)N,LOFF occupant sensing controls are required. 1'.<Ittlti leivill lLighting 
installed in the following areas shall meet the following requirements in addition to complying with Section 
130.l(c)l. 

A. In aisle ways and open areas in warehouses, lighting shall be controlled with occupant sensing controls 
that automatically reduce lighting power by at least 50 percent when the areas are unoccupied. The 
occupant sensing controls shall independently control lighting in each aisle way, and shall not control 
lighting beyond the aisle way being controlled by the sensor. 

EXCEPTION 1toSection130.l(c)6A: In aisle ways and open areas in warehouses in which the 
installed lighting power is 80 percent or less of the value allowed under the Area Category Method, 
occupant sensing controls shall reduce lighting power by at least 40 percent. 

EXCEPTION 2 to Section 130.l(c)6A: When metal halide lighting or high pressure sodium lighting 
is installed in warehouses, occupant sensing controls shall reduce lighting power by at least 40 percent. 

SECTION 130.1 - MANDATORY INDOOR LIGHTING CONTROLS THAT SHALL BE INSTALLED 
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B. In library book stack aisles 10 feet or longer that are accessible from only one end, and library book 
stack aisles 20 feet or longer that are accessible from both ends, lighting shall be controlled with 
occupant sensing controls that automatically reduce lighting power by at least 50 percent when the 
areas are unoccupied. The occupant sensing controls shall independently control lighting in each aisle 
way, and shall not control lighting beyond the aisle way being controlled by the sensor. 

C. Lighting installed in corridors and stairwells shall be controlled by occupant sensing controls that 
separately reduce the lighting power in each space by at least 50 percent when the space is unoccupied. 
The occupant sensing controls shall be capable of automatically turning the lighting fully ON only in 
the separately controlled space, and shall be automatically activated from all designed paths of egress. 

7. Areas where partial -ONIOFF occupant sensing controls are required. i'lt!lti lBvBl U,,ighting installed in 
the following areas shall meet the following requirements instead ofcomplying with Section 130.l(c)l. 

A. Lighting in stairwells and common area corridors that provide access to guestrooms and dwelling units 
of high-rise residential buildings and hotel/motels shall be controlled with occupant sensing controls 
that automatically reduce lighting power by at least 50 percent when the areas are unoccupied. The 
occupant sensing controls shall be capable of automatically turning the lighting fully ON only in the 
separately controlled space, and shall be automatically activated from all designed paths of egress. 

EXCEPTION to Section 130.1( c)7 A: In corridors and stairwells in which the installed lighting power 
is 80 percent or less of the value allowed under the Area Category Method, occupant sensing controls 
shall reduce power by at least 40 percent. 

B. In parking garages, parking areas and loading and unloading areas, general lighting shall be controlled 
by occupant sensing controls having at least one control step between 20 percent and 50 percent of 
design lighting power. No more than 500 watts of rated lighting power shall be controlled together as a 
single zone. A reasonably uniform level of illuminance shall be achieved in accordance with the 
applicable requirements in TABLE 130.l-A. The occupant sensing controls shall be capable of 
automatically turning the lighting fully ON only in the separately controlled space, and shall be 
automatically activated from all designed paths of egress. 

Interior areas of parking garages are classified as indoor lighting for compliance with Section 
130.l(c)7B. Parking areas on the roof of a parking structure are classified as outdoor hardscape and 
shall comply with the applicable provisions in Section 130.2. 

EXCEPTION to Section 130.l(c)7B: Metal halide luminaires with a lamp plus ballast mean system 
efficacy of greater than 7 5 lumens per watt, used for general lighting in parking garages, parking areas 
and loading and unloading areas, shall be controlled by occupant sensing controls having at least one 
control step between 20 percent and 60 percent of design lighting power. 

8. Hotel motel guest rooms shall have captive card key controls, occupancy sensing controls, or automatic 
controls such that, no longer than 30 minutes after the guest room has been vacated, lighting power is 
switched off. 

EXCEPTION to Section 130.l(c)S: One high efficacy luminaire as defined in TABLE 150.0-A or 150.0 B 
that is switched separately and where the switch is located within 6 feet of the entry door. 

( d) Automatic Daylighting Controls. 

l. Daylit Zones shall be defmed as follows: 

A. SKYLIT DAYLIT ZONE is the rough area in plan view tinder each skylight, plus 0.7 times the 
average ceiling height in each direction from the edge of the rough opening of the skylight, minus any 
area on a plan beyond a permanent obstruction that is taller than the following: A permanent 
obstruction that is taller than one-half the distance from the floor to the bottom of the skylight. The 
bottom of the skylight is measured from the bottom of the skylight well for skylights having wells, or 
the bottom of the skylight if no skylight well exists. 

For the purpose of determining the skylit daylit zon,e, the geometric shape ofthe skylit daylit zone shall 
be identical to the plan view geometric shape of the rough opening of the skylight; for example, for a 
rectangular skylight the skylit daylit zone plan area shall be rectangular, and for a circular skylight the 
skylit daylit zone plan area shall be circular. 
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B. PRIMARY SIDELIT DAYLIT ZONE is the area ©ll aplafiln plan view and is directly adjacent to 
each vertical glazing, one window head height deep into the area, and window width plus 0.5 times 
window head height wide on each side of the rough opening of the window, minus any area on a plan 
beyond a permanent obstruction that is 6 feet or taller as measured from the floor. 

C. SECONDARY SIDE LIT DA YLIT ZONE is the area ©ll a plooin plan view and is directly adjacent to 
each vertical glazing, two window head heights deep into the area, and window width plus 0.5 times 
window head height wide on each side of the rough opening of the window, minus any area on a plan 
beyond a permanent obstruction that is 6 feet or taller as measured from the floor. 

Note: Modular :furniture walls shall not be considered a permanent obstruction. 

2. Luminaires providing general lighting that are in or are partially in the Sky lit Daylit Zones or the Primary 
Sidelit Daylit Zones shall be controlled independently by fully functional automatic daylighting controls 
that meet the applicable requirements of Section 110.9, and the applicable requirements below: 

A. All Skylit Daylit Zones and Primary Sidelit Daylit Zones shall be shown on the plans. 

B. Luminaires in the Skylit Daylit Zone shall be controlled separately from those in the Primary Sidelit 
Daylit Zones. 

C. Luminaires that fall in both a Skylit and Primary Sidelit Daylit Zone shall be controlled as part of the 
Skylit Daylit Zone. 

D. Automatic Daylighting Control Installation and Operation. For luminaires in daylight zones, 
automatic daylighting controls shall be installed and configured to operate according to all of the 
following requirements: 

i. Photosensors shall be located so that they are not readily accessible to unauthorized personnel.:.; and 
([he location where calibration adjustments are made to automatic daylighting controls shall net-be 
readily accessible to 'l!B:authorized personnel and may be inside a locked case or under a cover 
which requires a tool for access. 

ii. Automatic daylighting controls shall provide :functional multilevel lighting having at least the 
number of control steps specified in TABLE 130.1-A. 

EXCEPTION 1 to Section 130.l(d)2Dii: Controlled lighting having a lighting power density less 
than 0.3 W/ff is not required to provide multilevel lighting controls. 

EXCEPTIQN l to £eetfa11 U0.1(~2Dii: \Vhett skylights are Feplatied ©l' ad!lti!l t© fill e1'1stmg 
bttildillg wherti thel'f.l is im €i1'1atillg gefl:ernl lightittg ayst@m that ia R©t @eillg altel'€lli-; mliltilev@l 
lightillg €l€lll:tl'@ls !il'© R©t f€lEJ.1lil'@tf. 

iii. For each space, the combined illuminance from the controlled lighting and daylight shall not be 
less than the illuminance from controlled lighting when no daylight is available. 

iv. In areas served by lighting that is daylight controlled, when thi;: daylight illuminance Fl.l€lf.lf\'€ld ft©m 
1ti€l daylight is greater than 150 percent of the design illuminance received from the general 
lighting system at full power, the general lighting power in that daylight zone shall be reduced by a 
minimum of 65 percent. 

EXCEPTION 1 to Section 130.l(d)2: Rooms in which the combined total installed general lighting power 
in the Skylit Daylit Zone and Primary Sidelit Daylit Zone is less than 120 Watts. 

EXCEPTION 2 to Section 130.1( d)2: Rooms that have a total glazing area of less than 24 square feet. 

·EXCEPTION 3 to Section 130.l(d)2: Parking garages complying with Section 130.l(d)3. 

3. Parking Garage Daylighting Requirements. In a parking garage area with a combined total of 36 square 
feet or more of glazing or opening, luminaires providing general lighting that are in the combined primary 
and secondary sidelit daylit zones shall be controlled independently from other lighting in the parking 
garage by automatic daylighting controls, and shall meet the following requirements as applicable: 

A. All primary and secondary sidelit daylit zones shall be shown on the plans. 
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B. Automatic Daylighting Control Installation and Operation. Automatic daylighting control shall be 
installed and configured to operate according to all of the following requirements: 

i. Automatic daylighting controls shall have photosensors that are located so that they are not readily 
accessible to unauthorized personnel~=€1il€kihe location where calibration adjustments are made 
to the automatic daylighting controls shall oot=be readily accessible to @authorized personnel but 
may be inside a locked case or under a cover which requires a tool for access. 

ii. Automatic daylighting controls shall be multilevel, continuous dimming or ON/OFF. 

111. The combined illuminance from the controlled lighting and daylight shall not be less than the 
illuminance from controlled lighting when no daylight is available. 

iv. When pl'itE.@y sie@lit Z€lf!:flS FflflflPlfl illuminance levels measured at the farthest edge of the 
secondarv sidelit zone away from the glazing of opening are greater than 150 percent of the 
illuminance provided by the controlled lighting when no daylight is available, the controlled 
lighting power consumption shall be zero. 

EXCEPTION 1 to Section 130.l(d)3: Luminaires located in the daylight transition zone and luminaires for 
only dedicated ramps. Daylight transition zone and dedicated ramps are defined in Section 100.1. 

EXCEPTION 2 to Section l30.l(d)3: The total combined general lighting power in the primary sidelit 
daylight zones is less than 60 watts. 

(e)- Demand Responsive Controls. 

1. 1sightmg pew@r m@!!uildings larger than 10,000 square feet= excluding spaces with a lighting power 
density of0.5 watts per square foot or Jess. shall be capable of~automatically reduc:OOing lighting 
~in response to a Demand Response Signal; so that the @mlemg's total lighting power of non-excluded 
spaces can be lowered by a minimum of 15 percent below the total installed lighting power when a Demand 
Response Signal is received. Lighting shall be reduced in a manner consistent with uniform level of 
illumination requirements in TABLE 130.1-A. 

Spa@@s that ar@ f!:©f!: ha8itael@ shall f!:©t e© m@€l te B©lfifllY with this rBIJmrflm©f!:t; !lf!:e SJ.'l!lfl©s with a lightif!:g 
fl©Ylflf €l@f!:8it;,· @fl@88 th!lf!: Q.§ 'll!ltt8 J.'lflf 81Jtt!lf© f©@t shall f!:@t S@ fl©tmt@e tswar@ th@ @wlemg's tstal lighting 

~-

EXCEPTION to Section 130.He): Lighting not permitted by a health or life safetv statute ordinance. or 
regulation to be reduced shall not be counted toward the total lighting power. 

2. Demand responsive controls and equipment shall be capable ofreceiving and automatically responding to at 
least one standards-based messaging protocol by enabling demand response after receiving a demand 
response signal. 
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TABLE 130.1-A MULTI-LEVEL LIGHTING CONTROLS AND UNIFORMITY REQUIREMENTS 

Luminaire Type 
Minimum Required Control Steps Uniform level ofilluminance 

(percent of full rated power') shall be achieved by: 

Line-voltage sockets except GU-24 

Low-voltage incandescent systems 
Continuous dimming 10-100 percent 

LED luminaires and LED source systems 

GU-24 rated for LED 

GU-24 sockets rated for fluorescent> 20 
watts Continuous dimming 20-100 percent 

Pin-based compact fluorescent > 20 watts2 

GU-24 sockets rated for fluorescent:::: 20 
Stepped dimming; or watts 

Pin-based compact fluorescent :S 20 watts2 
Minimum one step between Continuous dimming; or 

30-70 percent 

Linear fluorescent and U-bent fluorescent :S 
Switching alternate lamps 

13 watts 
in a luminaire 

Minimum one step in each range: 
Stepped dimming; or 

Continuous dimming; or 

Linear fluorescent and U-bent fluorescent> t1,S.witching alternate lamps 
. 13 watts W75-85 in each luminaire, having a 20-40% 50-70 % 100% 

% minimum of 4 lamps per 
luminaire, illuminating the 
same area and in the same 
manner 

Step dimming; or 

Minimum one step between 
Continuous dimming; or 

Track Lighting 30 - 70 percent Separately switching 
circuits· in multi-circuit 
track with a minimum of 
two circuits. 

HID > 20 watts Stepped dimming; or 

Induction > 25 watts Continuous dimming; or 

Minimum one step between Switching alternate lamps 
50 - 70 percent in each luminaire, having a 

Other light sources 
minimum of 2 lamps per 
luminaire, illuminating the 
same area and in the same 
manner. 

1. Full rated input power of ballast and lamp, corresponding to maximum ballast factor 

2. Includes only pin based lamps: twin tube, multiple twin tube, and spiral lamps 
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SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 
Nonresidential. high-rise residential and hotel/motel buildings shall comply with the applicable requirements bf 
Sections 130.2(a) through 130.2(c). 

(a) Outdoor Incandescent Lighting. All outdoor incandescent luminaires rated over 100 watts, determined in 
accordance with Section 130.0(c)2, shall be controlled by a motion sensor. 

(b) Luminaire Cutoff Requirements. All outdoor luminaires rated for use with lamps greater than 150 lamp watts, 
determined in accordance with Section 130.0(c), shall comply with Backlight, Uplight, and Glare (collectively 
referred to as "BUG" in accordance with IES TM-15-11, Addendum A) requirements as follows: 

1. There are no Backlight requirements in Section 130.2 of Part 6; and 

2. Maximum zonal lumens for Uplight shall be in accordance with TABLE 130.2-A; and 

3. Maximum zonal !um.ens for Glare shall be in accordance with TABLE 130.2-B. 

NOTE:}fote that Title 24. Part 11. Section 5.106.8 includes additional restrictions on backlight uplight and 
glare that may apply. 

EXCEPTION 1 to Section 130.2(b): Signs. 

EXCEPTION 2 to Section 130.2(b ): Lighting for building facades, public monuments, statues, and vertical 
surfaces ofbridges. 

EXCEPTION 3 to Section 130.2(b ): Lighting not permitted by a health or life safety statute, ordinance, or 
regulation to be a cutoffluminaire. 

EXCEPTION 4 to Section 130.2(b): Temporary outdoor lighting. 

EXCEPTION 5 to Section 130.2(b ): Replacement of existing pole mounted luminaires in hardscape areas 
meeting all of the following conditions: 

A. Where the existing luminaire does not meet the luminaire BUG requirements in Section 130.2(b ); and 

B. Spacing between existing poles is greaterthan six times the mounting height of the existing luminaires; and 

C. Where no additional poles are being added to the site; and 

D. Where new wiring to the luminaires is not being installed; and 

E. Provided that the connected lighting power wattage is not increased. 

EXCEPTION 6 to Section 130.2(b): Luminaires that illuminate the public right of way on publicly maintained 
roadways, sidewalks, and bikeways. 

( c) Controls for Outdoor Lighting. Outdoor lighting controls shall be installed that meet the following 
requirements as applicable: 

EXCEPTION 1 to Section 130.2( c): Outdoor lighting not permitted by a health or life safety statute, ordinance, or 
regulation to be turned OFF. 

EXCEPTION 2 to Section 130.2(c): Lighting in tunnels required to be illuminated 24 hours per day and 365 days 
per year. 

I. All installed outdoor lighting shall be controlled by a photocontrol or outdoor-astronomical time-switch 
control. or other control capable of ~automatically W¥ti8=shutting OFF the outdoor lighting when daylight 
is available. 

2. All installed outdoor lighting shall be eirettitee aDe independently controlled from other electrical loads by 
an :automatic scheduling_-control. 

3. All installed outdoor lighting, where the bottom of the luminaire is mounted 24 feet or less above the 
ground, shall be controlled with automatic lighting controls that meet all of the following requirements: 

SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 
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A. Shall be motion sensors or other lighting control systems that automatically controls lighting in 
accordance with Item B in response to the area being vacated of occupants; and 

B. Shall be capable of automatically reducing the lighting power of each luminaire by at least 40 percent 
but not exceeding .W-90 percent, or provide continuous dimming through a range that includes 40 
percent through -&Q-90 percent, and 

C. Shall employ auto-ON functionality when the area becomes occupied; and 

D. No more than 1,500 watts of lighting power shall be controlled together. 

EXCEPTION 1 to Section 130.2(c)3: Lighting for Outdoor Sales Frontage, Outdoor Sales Lots, tmd 
Outdoor Sales Ctmopies complying with Section 130.2(c)4. 

EXCEPTION 2 to Section 130.2(c)3: Lighting for Building Facades, Ornamental Hardscape and' Outdoor 
Dining complying with Section 130.2(c)5. 

EXCEPTION 3 to Section 130.2( c)3:, Outdoor lighting, where luminaire rated wattage is determined in 
accordance with Section 130.0(c), and which meet one of the following conditions: 

A. Pole-mounted luminaires each with a maximum rated wattage of75 watts; or 

B. Non-pole mounted luminaires with a maximum rated wattage of30 watts each; or 

C. Linear lighting with a maximum wattage of 4 watts per linear foot ofluminaire. 

EXCEPTION 4 to Section 130.2(c)3: Applications listed as Exceptions to Section 140.7(a) shall not be 
required to meet the requirements of Section 130.2(c)3. 

EXCEPTION 5 to ~sstion 1JQ.lfs}3: Li@fttmg fur Cemm:eireiial Veiftiillil ffiill StatieD Sal@s Canepiils. 

4. For Outdoor Sales Frontage, Ol:ltdoor Sales Lots, and Ol:ltdoor Sales Canopies lighting, an automatic 
lighting control shall be instaUed that meets the following requirements: 

A. A part-night outdoor lighting control as defined in Section 100.1; or 

B. Motion sensors capable of automatically reducing lighting power by at least 40 percent but not 
exceeding .W-90 percent, and which have auto-ON functionality. 

5. For Building Facade, Ornamental Hardscape and Outdoor Dining lighting, an automatic lighting control 
shall be installed that meets one or more of the following requirements: 

A. A part-night outdoor lighting control as defined in Section 100.1; or 

B. Motion sensors capable of automatically reducing lighting power by at least 40 percent but not 
exceeding ~percent, and which have auto-ON functionality; or 

C. A centralized time-based zone lighting control capable of automatically reducing lighting power by at 
least 50 percent. 

D. Outdoor wall mounted luminaires having a bilaterally symmetric distribution as described in the IES 
Handbook (typically referred to as "wall packs") where the bottom of the luminaire is mounted 24 feet 
or less above the ground shall comply with the applicable requirements in Section 13.0.2(c)3. 

TABLE 130.2-A Uplizht Ratinzs (Maximum Zonal Lumens) 
Maximum Zonal Lumens per Outdoor Lighting Zone 

Secondary Solid Angle LZO GLZ 1 GLZ2 GLZ3 GLZ4 

Uplight High (UH) 
100 to 180 degrees 

Q 10 50 500 1,000 

UplightLow (UL) 
Q 10 50 500 1,000 

90 to <100 degrees 
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TABLE 130.2-B Glare Ratin~s (Maximum Zonal Lumens) 

I Glare Rating for Asymmetri~l Luminaire Types (Type 1, Type II, Type m, Type IV) 

Maximum Zonal Lumens per Outdoor Lighting Zone 

Secondary Solid Angle LZO GLZl GLZ2 GLZ3 GLZ4 
Forward Very High (FVH) 

10 100 225 500 750 
80 to 90 degrees 

Backligbt Very High (BVH) 
10 100 225 500 750 

80 to 90 degrees 

Forward High (FH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 

Backlight High (BH) 
110 500 1,000 2,500 5,000 

60 to <80 degrees 
I 

I Glare Rating for Quadrilateral Symmetrical Luminaire Types (Type V, Type V Square) 
Maximum Zonal Lumens per Outdoor Lighting Zone 

Secondary Solid Angle LZO GLZ 1 GLZ2 GLZ3 GLZ4 

Forward Very High (FVH) 
lQ. 100 225 500 750 

80 to 90 degrees 

Backlight Very High (BVH) 
lQ. 100 225 500 750 

80 to 90 degrees 

Forward High (FH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 

Backlight High (BH) 
660 1,800 5,000 7,500 12,000 

60 to <80 degrees 

SECTION 130.2 - OUTDOOR LIGHTING CONTROLS AND EQUIPMENT 



2016 Building Energy Efficiency Standards Page 167 

SECTION 130.3 - SIGN LIGHTING CONTROLS 
Nonresidential, high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Section 130.3(a)l through., 130.3(a)3. · 

(a) Controls for Sign Lighting. All sign lighting shall meet the requirements below as applicable: 

1. Indoor Signs. All indoor sign lighting shall be controlled with an automatic time-switch control or 
astronomical time-switch control. 

2. Outdoor Signs. Outdoor sign lighting shall meet the following requirements as applicable: 

A. All outdoor sign lighting shall be controlled with a photocontrol in addition to an automatic time-switch 
control, or an astronomical time-switch control. 

EXCEPTION to Section 130.3(a)2A: Outdoor signs in tunnels, and signs in large permanently 
covered outdoor areas that are intended to be continuously lit, 24 hours per day and 365 days per year. 

B. All outdoor sign lighting that is ON both day and night shall be controlled with a dimmer that provides 
the ability to automatically reduce sign lighting power by a minimum of 65 percent during nighttime 
hours. Signs that are illuminated at night and for more than 1 hour during daylight ~ours shall be 
considered ON both day and night. 

EXCEPTION to Section 130.3(a)2B: Outdoor signs in tunnels and large covered areas that are 
intended to be illuminated both day and night. 

3. Demand Responsive Electronic Message Center Control. An Electronic Message Center (EMC) having a 
new connected lighting power load greater than 15 kW shall have a control installed that is capable of 
reducing the lighting power by a minimum of 30 percent when receiving a demand response signal. 

EXCEPTION to Section 130.3(a)3: Lighting for EMCs that is not permitted by a health or life safety statute, 
ordinance, or regulation to be reduced by 30 percent. 

SECTION 130.3 SIGN LIGHTING CONTROLS 
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SECTION 130.4 -LIGHTING CONTROL ACCEPTANCE AND 
INSTALLATION CERTIFICATE REQUIREMENTS 
Nonresidential, high-rise residential and hotel/motel buildings shall comply with the applicable requirements of 
Sections 130.4(a) through 130.4(c). 

(a) Lighting Control Acceptance Requirements. Before an occupancy permit is granted for a neviJ.y eonstraeted 
building or area, or a ne"tv lighting system serving a building, area, or site is operated for normal use, indoor and 
outdoor lighting controls serving the building, area, or site shall be certified as meeting the Acceptance 
Requirements for Code Compliance in accordance with Section 130.4.{fil. A Certificate of Acceptance shall be 
submitted to the enforcement agency under Section 10-103(a) of Part 1, that: 

1. Certifies that all of the lighting acceptance testing necessary to meet the requirements of Part 61§ 
completed:. 8:1'© mgmaga ©ft tlrn f!IOOS &fta Sfl©©itfoati©nB; plans, speeifieations, instaflation eertifieates, and 
operating and maintenanee information meet the reqffiremen-ts of Part 6. 

2. Completes Certifies that the applicable procedures in Reference Nonresidential Appendix NA7.6; 
~and NA7.8, and:Nf ... 7.9 have been followed; and slibmits all applieable eomplianee forms. 

3. Certifies that automatic daylight controls comply with Section 130.l(d) and Reference Nonresidential 
AppendixNA7.6.l;. 

4. Certifies that lighting shut-OFF controls comply with Section 130. l ( c) and Reference Nonresidential 
Appendix NA7.6.2;. 

5. Certifies that demand responsive controls comply with Section 130.l(e) and Reference Nonresidential 
Appendix NA7.6.3; and 

6. Certifies that outdoor lighting controls comply with the applicable requirements of Section 130.2( c) and 
Reference Nonresidential Appendix NA7.8: and, 

7. Certifies that lighting systems receiving the Institutional Tuning Power Adjustment Factor"' comply with 
Section 140.6(a)2J and Reference Nonresidential Appendix NA7.7.6.2. 

(b) Lighting Control Installation Certificate Requirements. To be recognized for compliance with Part 6 an 
Installation Certificate shall be submitted in accordance with Section 10-103(a) for any lighting control system, 
Energy Management Control System, track lighting integral current limiter, track lighting supplementary 
overcurrent protection panel, interlocked lighting system, lighting Power Adjustment Factor, or additional 
wattage available for a videoconference studio, in accordance with the following requirements, as applicable: 

1. Certification that when a lighting control system is installed to comply with lighting control requirements in 
Part 6 it complies with the applicable requirements of Section 110.9; and complies with Reference 
Nonresidential Appendix NA7.7.l. 

2. Certification that when an Energy Management Control System is installed to :function as a lighting control 
required by Part 6 it :functionally meets all applicable requirements for each application for which it is 
installed, in accordance with Sections 110.9, 130.0 through 130.5, 140.6 through 150.0, and 150.2; and 
complies with Reference Nonresidential Appendix NA7.7.2. 

3. Certification that line-voltage track lighting integral current limiters comply with the applicable 
requirements of Section 110.9 and installed wattage has been determined in accordance with Section 
130.0(c); and comply with Reference Nonresidential Appendix NA7.7.3. 

4. Certification that line-voltage track lighting supplementary overcurrent protection panels comply with the 
applicable requirements of Section 110.9 and installed wattage has been determined in accordance with 
Section 130.0(c); and comply with Reference Nonresidential Appendix NA7.7.4. 

5. Certification that interlocked lighting systems used to serve an approved area comply with Section 
140.6(a)l; and comply with Reference Nonresidential Appendix NA7.7.5. 
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6. Certification that lighting controls installed to earn a lighting Power Adjustment Factor (P AF) comply with 
Section 140.6(a)2; and comply with Reference Nonresidential Appendix NA7.7.6. 

7. Certification that additional lighting. wattage installed for a videoconference studio complies with Section 
140.6(c)2Gvii; and complies with Reference Nonresidential Appendix NA7.7.7. 

(c) When certification is required by Title 24, Part 1, Section 10-103-A.l, the acceptance testing specified by 
Section 130.4 shall be performed by a Certified Lighting Controls Acceptance Test Technician (CLCATT). If 
the CLCATT is operating as an employee, the CLCATT shall be employed by a Certified Lighting Controls 
Acceptance Test Employer. The CLCATT shall disclose on the Certificate of Acceptance a valid CLCATT 
certification identification number issued by an approved Acceptance Test Technician Certification Provider. 
The CLCATT shall complete all Certificate of Acceptance documentation in accordance with the applicable 
requirements in Section 10-103(a)4. 

NOTE: Authority: Sections 25402, 25402.1, 25213, Public Resources Code. Reference: Sections 25007, 25402(a)
(b), 25402.1, 25402.4, 25402.5, 25402.8 and 25910, Public Resources Code. 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS 
Nonresidential, high-rise residential and hotel/motel buildings shall comply with the awlicable requirements of 
Sections 130.5(a) through 130.5(f£l). 

:(a) Serviee Service Electrical Metering. Each electrical service or feeder shall have ~permanently installed 
user !Hl©©ssihlei metering system which measures of _total electrical energy use ~in accordance with TABLE 
·130.5-A. 

1. Th@ eilei@tfieial ttsag;© shall h@ 1'©€l€ll'a©a a miniftlm ef €l'l€lf)' 15 miftut©S OO:a 1'€lf!€ll'i©a at l@ast hettr1y, 
€laily; m@nthly, and amrnally. Th@ m©t@ring; sy£t€lm shall h@ ©af!ahl© 0fmaintaimng; all data @0ll©@ood f©r 
a mimm:Ym 0f38 m@l'lth:s. 

2. F@r hu.ilmgs wiih t@noots, ih@ €listrihu.ti011 syst@uui shall h@ S©J!8:Factely melliter@d mr th@ t©tal hooding; 
00€1: mr @a@h in€Wlidttal t@nant !!Ja€l@. Th@ data mr @aoo t@1100t 8f!!i€l€l shall h@ maae availaBle t@ that 
teintmt. 

EXCEPTION to Section 130.5(a).;, Bl:lilcliags Service or feeder for which the utility company provides a 
metering system €l&f!atlle 0f ele@tri@al eneirg;y m©tM!ttr©m©nt in a©©©raan©© ·;vith TAi~b:f: 139.5 A rn@if©m©nts for 
oceupant or user use that indicates iBstantaB:eous kW demafld aed kVlh for a user resettable periodthat indicates 
instantaneous kW demand and kWh for a utility-defined period. 

EXCEPTION ts S@disn lJ(U'fsH: Th© mll0~ing 8mJ€ling;s and argas ar€l H©t f€l<jttif€ld t0 €l€lmfllY with this 
8€l©ti0n: 

3. Dw@lliftg wits; 

4. Foo@ti0nal argas '.Vheir© €l€l!ffl?liOO€l€l wiih th@ F@aid@ntial lighting stan€lar€ls is f€l€JW€la in ail©@Fdoo@© with 
S@@ti0n 139.9Ql). 

5. Resiel@ntial llttilmg;s with less thoo lQ,999 S€jttar€l feilt er @em.men ar@a; 

(b) Disaggr@gati©n Separation of Electrical Circuits ibfor Electrical Energy Monitoring. Electrical power 
distribution systems shall all©w installatien 0fbe designed so that measurement devices fm=can monitoriftg the 
electrical energy usage of load types be desigaed to permit the disaggregated measurement of electrieal load 
energy uses downstream from the serviee meter according to TABLE 130.5-B. Additive aed subtra£tive 
methods may be used to determine aggregate aed disaggregated energy use. This may lile a©€l€lftlfllish@€l lly any 
@fihei f0ll0wing m@th€l€ls: 
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1. Separate sSwitshbsm-8.s, mstsr ssDtFsl ssfttsrs, sr paDslbsaras lsa8.s shall @s aisagg¥sgatsa to which are 
co:eneeted oBly the required load fur sa@h lsaa t'fls sf L~LE HQ.§' B allewmg thsir ma!.lJls11asftt tmsrgy 
msasmsmsllt fHlr T.~LE BQ.§' R Uf! ts IQ f!€lF8€lllt sfths aisagg¥sgatstl ssoos@tsa lsaa is fl0Fmitt€la ts hs 
wsm !lftY 0thsr €lisagg¥sgatsa 10aa t'flss Bf!@siiisa ill L 1.,QLE BQ.5 B or group ofloads;=@ 

2. S·.vitshhsaras, mstsr @©fttr©l ssDtsrs, sr }i!lft@lb0m-as may SUf!flly sthsr €limi@11tisll s~f!m@ftts Vlith thsir 
l0aas €lisageysgat@a fur 0asli lsaa t'i'fl€l8 m ae@srti!llle0 with T2~LE BQ5 B. Th@ m0asm0a mt@Fi'&l a0mooa 
l@a8.s fur @a@h aist;ri@11ti@11 @mtiflm@ftt mttst h@ abl@ t@ "b@ aaa@a sr 8ll@t;ra@t@a E:'@m sth@r €listri@11ti@ft 
€l€JttWm0ftt Sllflfllflmg th0m. This m0thsa mmt }i@rmit v0rmoo0ftt m0asm0m0ftt ootl 8:0t0rmillatisll sfa0mal 
illt@Flal a@m&Ba l@aa valtt@ fur @a@h €lisagey@gatetl l@atl ill th@ s:rstem. Ufl t@ IQ Jl@r@@ftt @fth@ €lisagey@gat@a 
@soo0@t@tl 10atl ti'fle is flllrmitt@tl ts h@ &sm !lftY sth@r tlisagg¥egat@a lsaa t'fles SJ!e@iii@a ill L~LE BQ.5 
~8Ubpanels of the abo•re to vlhieh are eo:eneeted oBly the reqaii'ed load or group of loads and for which the 
S'llbpanel load ean be iadependently Hl:easared in aggregate; sr 

3. Booaiftgs fur ·.vfti@h a 0smvlet@ m@t@rillg ooa m@asm@m@llt systsm is f!rsvia@a that at a miftimttm: m0asmes 
ooa F©f!©Fts th@ l0aas @alletl fuf ill L~LE IJQ.§ BBraneh circuits, taps or disco:enects reqH-iring o¥ereWTent 
proteetion deyices rated 60 amperes or greater. 

EXCEPTION to Section 130.5(b): For each separate load tvoe. up to IO percent of the connected load may be 
ofanytvoe. 

EXCEPTION 1 ta Seetian BO.S(b) Buildings for 'tvhieh a ooHlplete metering and measurement system is 
provided that at a miniffiam measures and reports the loads called for in Ti\BLE 130.5 B. 

EXCEPTION 2 ta Seetiae BO.S(b) Alterations where all of the following conditions exist are not required 
to ooHl:ply with this section: 

,AL. The following existing eqaipHl:ent remains in plase: 

i. Service distribution svlitehboards or panelboards; and 

ii. Feeders; and 

iii. Motor control centers or panelboards. 

B. E:*1sting eqaipmeHt included in Iteffi ,AL (above) reB'l:ains analtered e:irnept for: 

i. Changes to load circuit connections; or 

ii. Changes to the quantity of outgoing overcUFrent proteetion devices; or 

iii. Changes to the aHl:pasity of outgoing overcUFrent protection devices. 

( c) Voltage Drop: 

= The maximum ~ombined voltage drop on both installed feeder conductors and branch circuit conductors to the 
· farthest connected load or outlet. shall not exceed 5 percent. 

1. Feeders. Feeder condl:lEltors shall be sized for a maximl'lB'l: voltage drop of2 perceHt at design load. 

2. Braneh Cireu.its. Braneh circuit condaetors shall be sized for a maximum voltage drop of 3 percent at 
design load. 

EXCEPTIDN !_to SemOB 1JO.S(@): F@sti& condaetors ootl hfoo@h 0ir@ttits that are tl@ai@atetl te fir@ Jllmil;l 

emergency 88F.'ie0ssystems. 

EXCEPTION_~to Section 130.5(c): Voltage ~drop permitted by California Electrical Code Sections 64 7.4. 695.6 
and695.7. 

( d) Circuit Controls for 120-V olt Receptacles and Controlled Receptacles. In all buildings, both controlled and 
uncontrolled 120 volt receptacles shall be provided in @a@h privat@ sfti@@, ©Jl€lft office areag,, re©@fltis11 lob~~ 
conference roomg,, kitche~ areas in office spaces, and copy roomg,. Additionally, hotel/motel guest rooms 
shall comply with It@m 59 Section 130.5Cd)4. Controlled receptacles shall meet the following requirements, as 
applicable: 
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1. Rlsstfi@ sirsttit;s ssl'vmg s0nti'@lfo8 rnsspta@l@s shall €is @€fiiippe8 'Nithlnstall an ©eettpant ssnamg @€lftti'©L 
a:m:@mati@ tims sw-it@h s0nt¥0h ©r @the~ control capable of automatically shutting OFF the controlled 
receptacles when the space is typically unoccupied. either at the receptacle or circuit level.automatic shut 
OFF controls following the requirements prescribed :Ea Seetion 130.l(c)(l tm:ough 5) When an automatic 
time switch control is installed it shall incomorate an override control that allows the controlled receptacle 
to remain ON for no more than 2 hours when an override is initiated and an automatic holiday "shut-OFF" 
feature that turns OFF all loads for at least 24 hours and then resumes the normally scheduled operation. 
Countdown timer switches shall not be used to comply with the automatic time switch control requirements; 
and 

2. Install A~t least one controlled receptacle shall 9@ installeel within 6 feet from each uncontrolled receptacle" 
or install a splitwired ~receptacle with at least one controlled and one uncontrolled receptacle,,, shall 9e 
install@El Where receptacles are installed in modular furniture in open office areas. at least one controlled 
receptacle shall be installed at each workstation; and 

3. C@ntrell@El rn@epta@l@s shall haveProvide a permanent and durable marking for controlled receptacles or 
circuits to differentiate them from uncontrolled receptacles or circuits; and 

4. If an aut0matie time switeh e©:atr@l, ether thall an ©@lllif!OO.t semmg e0:atr©L is installed t0 @@mjlly with 
S@0ti©ll LHU'fli)l, it shall ill©©ffi©rate an ev@l'l'ia@ @0nti'©l that all0wa th@ e©ftt.¥@He8 r@@@pta@le t© remain 
()7>1 fsr PA E3:8f@ tbsr 2 bonrg ,ybcr OP Alrcn=i€Jp jq iri6otrd; filidfOf Open OftiCO areas, COBtroHed Circuits 
shall be provided and marked to support iastallation and configuration of office fiLTniture ·.vith receptacles 
that comply with Section 130.5(d) 1, 2, and 3; oo.El 

§. If an attt©matie time swit@h e©fttrnl. 0th@r than an ©@illiJlaftt a@ftsing B€lfttl70L is illstalleel t© s©mJllv with 
Seoo0n 139.§(El)l. it shall ine©ffi©rate an a&t©matie h0Yaay "soot OFF" feamrs that rums OFF all l@aels fur 
m-Ieast 2 q h01ilfs ana theft r@s1muis the ft©rmally seheool@El ©perati©ft For hotel and motel guest rooms at 
least one half of the 120 volt receptacles in each guest room shall be controlled receptacles that comply 
'Nith Sectioa 130.5(d)l, 2, and 3. Electric circuits serving controlled receptacles shall have captive card key 
controls, occupancy sensing controls, or automatic controls such that, ao loager than 30 minutes after the 
guest room has been 'f8:cated, pw.ver is S"llitched off.~ 

Ii. Plttg ill str~s atta @tiler fllli!g in a©'li©e8 that ine€lf]il€ll'at@ aft €l@Blilfl!ll'lt S@ft8€lr shall ft€lt llie tts@li t€l e@mply with 
this rn€fiiirsmeftt~. 

7. C@llftta©wfl timsr swit@h shall ft©t lls ttsea t© ©©ftl!lly v:ith th@ rnf!lilirem@nts ©f Ss©ti©ft 139.§(El) I ;<ma 

8. F@r €lJl€lfl: 0ffiee areaB, e0I1:ti=©llea @ir©ttits shall lie f!F©v-idea and mlft'lrnd t0 SliJlfJ©rt installati©ft and 
e@ntigm=ati€lft ©f @ffie@ furftitlilf© 'Nith rsespta@l@s that ©©mJlb' "vith Seeti0ft BQ.§fd) l, 2, 3, ( §, 8 <mil 7. 

94. For hotel and motel guest rooms, install controlled receptacles for at least one-half of the 120-volt 
receptacles in each guest~room shall 9@ e©ftti'©Ueel rs@e}ltaslss that e©mJlb' with Seeti©ft BQ.@EdH. 2, and 3. 
Electric circuits serving controlled receptacles in guestrooms shall have captive card key controls, 
occupancy sensing controls, or automatic controls stteh that so the power is switched off no longer than 30 
minutes after the guest~room has been vacated, Jl€lW€ll' is switeh@El @ff. 

NOTE: A hardwired power strip controlled bv an occupant sensing control may be used to comply with Section 
130.5(d). Plug-in strips and other plug-in devices shall not be used to comply with the requirements of this Section. 

EXCEPTION 1 t@ S@ml'lB UQ.~(d): Ill €ljil@ft @ffie@ weas, @OOW@ll@a @ir©uit f@@ejiltft@les al'@ ft€lt l'@€fliir@d it; at tim@ 
@Hmal fl€ll'IDit, w0Fl<Stati©ns af€l illstalleeli and sa©h w©rli'Btati0ft is e€fliiflflllli 'll'ith !ill €l©OOIJ!ifl.t seft8ing ©€lfttrnl that is 
Jl©rmanently m0wted ill eatih w@rli'Btati©ft, and whi@h @©fttrnls a hara·.vireeli ft€lm@siliefttial rat@a fl©Wer stri]il. Plttg ill 
strips an@ €ltft@r plli!g ill aevie@S that ill@€lffl€ll'at© aft ©eOOp!.m.t 8008€lr shall ft€lt lie NSe@ fur tftig mrne]iltfoft. 

EXCEPTION ~to Section 130.5( d): Receptacles that are only for the following purposes: 

i. Receptacles specifically for refrigerators and water dispensers in kitcheootte areas. 

ii. Receptacles located a minimum of six feet above the floor that are specifically for clocks. 

iii. Receptacles for network copiers, fax machines, AN and data equipment other than personal computers in 
copy rooms. 
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iv. Receptacles on circuits rated more than 20 amperes. 

v. Receptacles connected to an uninterrupttble power supply (lJpS) that are intended to be in continuous use. 
24 hours per day/365 davs per year, and are marked to differentiate them from other uncontrolled 
receptacles or circuits. 

( e) Demand responsive controls and equipment. Demand responsive controls and equipment. where installed. 
shall be capable of receiving and automatically responding to at least one standards-based messaging protocol 
which enables demand response after receiving a demand response signal. · 

(f} En@pgy Manag@m@nt Control Syst@m €EMCS). 

1. An EMCS may@@ instaH@e to eomfJly with tl:i:@ Fe€J:W@m@Dts ef ene or m0Fe lightiDg esHtrels if it me@ts tl:i:e 
f©ll0wing miDimtlHl Fil€1Wi!Hl@Dts: 

A. P¥0\'ie@s all afJpli@aM@ i'imeti0nality fur eaek SfJ@eifi@ ligktiDg ©©lltr©l ©r system fur whlek it is install@e 
in ll@@€lFQaft@@ '.Vitk S@@ti@D l IQ.9; aftQ 

R C0IB:fJlies with all afJpliea@le IsightiDg C©fttr©l mstallati011 R@€lltifements iD ase©reaft@e witl:i: S@eti00 
EHH fur ©aek SJl©©ift@ lighting @0Btr0l ©r syst@m fur whl©k it is installed; ood 

C. C0mpli@s ·.vitl:i: all appli@al91@ appli@ati0!l F©€IW©m©Dts fur @aeh sp@eiE.e lighting e0Iitr©l 0r sy&t@m fur 
'Nfti@o it is install@tl; in !lll©€1Feall©© with Pm e. 

2. 2'\tt EMCS may@© instaH@d t0 €1€lm:fJly with tl:i:@ r@€IW@m@Iits 0fa tl:i:@rm08t!lt ifit @smpli@s •Nith all 
llflflli@a'hl@ !lflflli@ati©D fil€1Wi!m@Dt8 fur @a@h tft@Fm€18tftt iD !li!@€lr€laft@@ •vitl:i: Part e. 

NOTE: Definitions of terms and phrases in Section 130.5 are determined as specified inSection 100.lCb). Terms and 
phrases not found in Section 100.l(b) shall be defined as specified in Title 24, Part 3, Article 100 of the California 
Electrical Code. 

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS 



2016 Building Energy Efficiency Standards Page 173 

TABLE 130.5-A MINIMUM REQUIREMENTS FOR METERING OF ELECTRICAL LOAD 
Electrical Services Electrical Services rated 
rated more than more than 250 kV A and Electrical Services 

Electrical Serv:ices 50kVA and less than less than or equal to rated more than 
Meteri,..!!g ~Functionali!l'. rated 50 kV A or less or equal to 250 kV A lOOOkVA lOOOkVA 

Instantaneous (at the time) Required Required Required Required kW demand 

Historical peak demand (kW) Not required Not required Required Required 

,R,esej;t;allle !racking kWh.fur 
a user-defim!blsi ReriQd 

Required Required Required Required 

kWh per rate period Not required Not required Not required Required 
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TABLE 130.5-B MINIMUM REQUIREMENTS FOR SEPARATION OF ELECTRICAL LOAD 
Electrical Services rated 

Electrical Electrical Services rated more than 250 kV A and 
Services rated more than 50kVA and less less than or equal to Electrical Services rated 

Electrical Load Type 50 kV A or less than or equal to 250 kV A lOOOkVA more than lOOOkV A 

Lighting including exit and All lighting disaggregated All lighting disaggregated egress lighting and exterior Not required All lighting in aggregate 
by floor, type or area by floor, type or area lighting 

HV AC systems and 
components including 
chillers, fans, heaters, All HV AC in aggregate and All HV AC in aggregate and 
furnaces, package units, Not required All HV AC in aggregate each HV AC load rated at each HV AC load rated at 
cooling towers, and least50kVA least50kVA 
circulation pumps 
associated with HV AC 

Domestic and service water 
system pumps and related Not required All loads in aggregate All loads in aggregate All loads in aggregate 
systems and components 

All plug load in aggregate All plug load separated by All plug load separated by 

Plug load including Groups of plug loads 
floor, type or area floor, type or area 

appliances rated less than Not required exceeding 25 kVA Groups of plug loads All groups of plug loads 

25kVA connected load in an area 
exceeding 25 kV A exceeding 25 kVA 

less than 5 000 sf 
connected load in an area connected load in an area 

less than 5 000 sf less than 5000 sf 

Elevators, escalators, 
moving walks, and transit Not required All loads in aggregate All loads in aggregate All loads in aggregate 
systems 

Other individual non-
HV AC loads or appliances Not required All loads in !!gg!:egate All loads in l!gg!:egateBaeh All loads in 1!ggregateEaeh 
rated 25kVA or greater 

Industrial and commercial 
load centers 25 kVA or 
greater including theatrical Not required All loads in 1!ggregate All loads in ae:gregateEaeh All loads in aggregateEaeh 
lighting installations and 
commercial kitchens 

Renewable power source Each group Each group Each group Each group (net or total) 

Loads associated with Not required All loads in aggregate All loads in aggregate All loads in aggregate 
renewable power source 

Charging stations for All loads in All loads in aggregate All loads in aggregate All loads in aggregate electric vehicles aggregate 
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SUBCHAPTER 5 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL OCCUPANCIES-PERFORMANCE 
AND PRESCRIPTIVE COMPLIANCE APPROACHES 

FOR ACHIEVING ENERGY EFFICIENCY 

SECTION 140.0 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES 
Nonresidential, high-rise residential and hotel/motel buildings shall meet-comply with all of the following: 

(a) The requirements of Sections 100.0 through 110.10 applicable to the building project (mandatory measures for 
all buildings). 

(b) The requirements of Sections 120.0 through 130.5 (mandatory measures for nonresidential, high-rise residential 
and hotel/motel buildings). 

( c) Either the performance compliance approach (energy budgets) specified in Section 140. I or the prescriptive 
compliance approach specified in Section 140.2 for the Climate Zone in which the building will be located. 
Climate zones are shown in FIGURE 100.l-A. 

NOTE to Section 140.0(c): The Commission periodically updates, publishes, and makes available to interested 
persons and local enforcement agencies precise descriptions of the Climate Zones, which is available by zip 
code boundaries depicted in the Reference Joint Appendices along with a list of the communities in each zone. 

NOTE to Section 140.0: The requirements of Sections 140.1through140.9 apply to newly constructed buildings. 
Section 141.0 specifies which requirements of Sections 140.1through140.9 also apply to additions or alterations to 
existing buildings. 

SECTION 140.1- PERFORMANCE APPROACH: ENERGY BUDGETS 
A building complies with the performance approach ifthe energy budget calculated for the Proposed Design 
Building under Subsection (b) is no greater than the energy budget calculated for the Standard Design Building 
under Subsection (a). 

(a) Energy Budget for the Standard Design Building. The energy budget for a proposed building is determined 
by applying the mandatory and prescriptive requirements to the Proposed Design Building. The energy budget 
is the sum of the TDV energy for space-conditioning, indoor lighting, mechanical ventilation, service water 
heating, and covered process loads. 

(b) Energy Budget for the Proposed Design Building. The energy budget for a Proposed Design Building is 
determined by calculating the TDV energy for the Proposed Design Building. The energy budget is the sum of 
the TDV energy for space-conditioning, indoor lighting, mechanical ventilation and service water heating and 
covered process loads. 

( c) Calculation of Energy Budget. The TDV energy for both the Standard Design Building and the Proposed 
Design Building shall be computed by Compliance Software certified for this use by the Commission. The 
processes for Compliance Software approval by the Commission are documented in the Nonresidential ACM 
Approval Manual. · 
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SECTION 140.2 - PRESCRIPTIVE APPROACH 
In order to comply with the prescriptive approach under this section, a building shall be designed with and shall have 
constructed and installed: 

~W=A building envelope that complies with Section 140.3(a)~ 

W= sr 14 Q.3 €@), 00€! mr A minimum daylighting requirement for large enclosed spacesaf!pli@a81© 8uil€lmgs 
complying with Section 140.3(c); 

€@) €@) A space-conditioning system that complies with Section 140.4; 

(fL 

(e) (e) A service water-heating system that complies with Section 140.5; 

~~ 

(€!) An indoor lighting system that complies with Section 140.6; 

~~ 

~An outdoor lighting system that complies with Section 140.7; 

~Interior and exterior signs that comply with Section 140.8; and 

fg)~Covered processes that comply with Section 140.9. 

SECTION 140.2-PRESCRIPTIVEAPPROACH 
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=SECTION 140.3 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING 
ENVELOPES 
A building complies with this section by being designed with and having constructed ooa installed eitheF: (l)_=to 
ew,re!@fle e©mfl©fteftts that e©ftlflly with ©aeh @fth@ meet all prescriptive requirements,.=in Subsection (a) ml' ©a©h 
m!lividttal ©©Bifl©Deftt and the requirements of Subsection ( c) where they apply; €Jf (2) im: oov©h,lfl© that ©©mfllies 
with the 0veFall f©~em©ftts ift Soos©©tieD (h) im:fl the l'©e]lHf'em©ftts 0f Sooseeti©ft (e) where they !lflflly. 

(a) Envelope Component AppI'Ba@hRequirements. 

1. Exterior roofs and ceilings. Exterior roofs and ceilings shall comply with each of the applicable 
requirements in this subsection: 

A. Roofing Products. Shall meet the requirements of Section 110.8 and the applicable requirements of 
Subsections i through ii: 

i. Nonresidential buildings: 

a. Low-sloped roofs in Climate Zones 1through16 shall have: 

1. A minimum aged solar reflectance of0.63 and a minimum thermal emittance of0.75; or 

2. A minimum Solar Reflectance Index (SRI) of75. 

EXCEPTION 1 to Section 140.3(a)1Aia: Wood-framed roofs in Climate Zones 3 and 5 are 
exempt from the requirements of Section 140.3(a)1Aia if the roof assembly has a U-factor of 
~0.034 or lower. 

EXCEPTION 2 to Seetian 140.~(a)lt.o:ia: Metal bailding roofs in Climate Zones 3 and 5 are 
exempt from the requirements ifthe roof assembly has a U factor of0.048 or lo'Ner. 

I 

EXCEPTION J.-1_to Section 140.3(a)1Aia: Roof constructions that have thermal mass with a 
weight of at least 25 lb/ft2 over the roof membrane are exempt from the requirements of 
Section 140.3(a)1Aia. 

EXCEPTION 4J_to SECTION 140.3(a)1Aia: An aged solar reflectance less than 0.63 is 
allowed provided the maximum rooflceiling U-factor in TABLE 140.3 is not exceeded. 

b. Steep-sloped roofs in Climate Zones 1 through 16 shall have a minimum aged solar reflectance 
of0.20 and a minimum thermal emittance of0.75, or a minimum SRI of 16. 

ii. High-rise residential buildings and hotels and motels: 

a. Low-sloped roofs in Climate Zones 9, 10, 11, 13, 14 and 15 shall have a minimum aged solar 
reflectance of0.55 and a minimum thermal emittance of0.75, or a minimum SRI of64. 

EXCEPTION to Section 140.3(a)1Aiia: Roof constructions that have thermal mass with a 
weight of at least 25 lb/ft2 over the roof membrane . 

b. Steep-sloped roofs in Climate Zones 2 through 15 shall have a minimum aged solar reflectance 
of0.20 and a minimum thermal emittance of0.75, or a minimum SRI of 16. 
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TABLE 140.3 -ROOF/CEILING INSULATION TRAD EOFF FOR AGED SOLAR REFLECTANCE 

Nomesidential 

Metal Building 
Wood Framed 

Wood framed and Other 
and Other 

Aged Solar Climate Zone Climate Zone All Other Climate 

Reflectance Zones 
1-16 -l--&3-6 & 7 ~ 

2 4, 9 16 
U-factor U-factor 

U-factor 

0.62-0.60-56 ~0.038-0.% 

+ O.G400045.(h(}.# O.GMG032().W6 

.Q.#J.-0.55.: O.Q3 8Q0350.05 
0.46 4 O.Q.%G042M4! o.~030~ 

{).;-54-

~0.45-0.36 0.0363M49 o.~~ o.~~ 

M9- O.Q3§Q0310.04 
-0-:450.35-0.25 ::;. o.~~ 0.02~ 

0.4 4 0.40 ~ ~ .Q.,028 

0.:39 0.:35 ~ ~ .Q-:00-+ 

0.:34 0.:30 ~ {},.029 ~ 

0.29 0.25 ~ .Q-:00-+ M24 

EXCEPTION to Section 140.3(a)1A: Roof area covered by building integrated photovoltaic panels 
and building integrated solar thermal panels are not required to meet the minimum requirements for 
solar reflectance, thermal emittance, or SRI. 

B. Roof Insulation. Roofs shall have an overall assembly U-factor no greater than the applicable value in 
Table 140.3- B, C or D, and where required by Section l 10.8(e), insulation shall be placed in direct 
contact with a continuous roof or drywall ceiling. 

2. Exterior Walls. Exterior walls shall have an overall assembly U-factor no greater than the applicable value 
in TABLE 140.3-B, C or D. 

3. Demising Walls. Demising walls shall meet the requirements of Section I IQ. 8Ef1120. 7 (b)7. 

4. Exterior Floors and Soffits. Exterior floors and so:ffits shall have an overall assembly U-factor no greater 
than the applicable value in TABLE 140.3-B, C or D. 

5. Fenestration. Vertical Windows shall: 

A. have (1) a west-facing area no greater than 40 percent of the gross west-facing exterior wall area, or 6 
feet times the west-facing display perimeter, whichever is greater; and (2) a total area no greater than 
40 percent of the gross exterior wall area, or 6 feet times the display perimeter, whichever is greater; 
and 

EXCEPTION to Section 140.3(a)5A: Window area in demising walls is not counted as part of the 
window area for this requirement. Demising wall area is not counted as part of the gross exterior wall 
area or display perimeter for this requirement. 

B. Have an area-weighted average U-factor no greater than the applicable value in TABLE140.3 -B, C or 
D. 

EXCEPTION to Section 140.3(a)5B: For vertical fenestration containing chromogenic type glazing: 
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i. the lower-rated labeled U-factor shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted. 

C. Have an area-weighted average Relative Solar Heat Gain Coefficient, RSHGC, excluding the effects of 
interior shading, no greater than the applicable value in TABLE 140.3-B, C or D. 

For purposes of this paragraph, the Relative Solar Heat Gain Coefficient, RSHGC, of a vertical window 
is: 

i. the~Solarheat=Heat gain Gain ©€l©fti@i©flt Coefficient of the window; or 

ii. F@laW/© Relative ~Solar heat=Heat gam Gain ~Coefficient as=is calculated ~sing EQUATION 
140.3-A, if the window has an overhang that extends beyond each side of the window jamb by a 
distance equal to the overhang's horizontal projection. 

EXCEPTION 1toSection140.3(a)5C: An area-weighted average Relative Solar Heat Gain 
-©Coefficient of0.56 or less shall be used for windows: 

a. that are in the first story of exterior walls that form a display perimeter; and 
b. for which codes restrict the use of overhangs to shade the windows. 

EXCEPTION 2 to Section 140.3(a)5C: For vertical fenestration containing chromogenic type 
glazing: 

i. the lower-rated labeled RSHGC shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted. 

D. Have an area-weighted average Visible Transmittance (VT) no less than the applicable value in 
TABLE 140.3-B and C, or EQUATION 140.3-B, as applicable. 

EXCEPTION i to Section 140.3(a)5D: When the fenestration's primary and secondary sidelit daylit 
zones are completely overlapped by one or more skylit day lit zones, then the fenestration need not 
comply with Section 140.3(a)5D. 

EXCEPTION 2 to Section 140.3(a)5D: If the fenestration's visible transmittance is not within the 
scope ofNFRC 200, or ASTM E972, €lF EQUATION 1 Hl.3 '9, then the VT shall be calculated 
according to Reference Nonresidential Appendix NA6. 

EXCEPTION 3 to Section 140.3(a)5D: For vertical fenestration containing chromogenic type 
glazing: 

i. the higher rated labeled VT shall be used with automatic controls to modulate the amount of light 
transmitted into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromogenic shall not be permitted. 
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EQUATION 140.3-A RELATIVE SOLAR HEAT GAIN COEFFICIENT, RSHGC 

WHERE: 

RSHG£;, 

SHGCwm 

H 

Relative !!~olar h,Heat ~ain Coefficient. 

Solar~Heat gam Gain e©©ffi©hmt Coefficient of the window. 

Horizontal projection of the overhang from the surface of the window in feet, but no 
greater than V. 

v 
a 

b 

Vertical distance from the window sill to the bottom of the overhang in feet. 

-0.41 for north-facing windows, -1.22 for south-facing windows, and -0.92 for east and 
west-facing windows. 

0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east and 
west-facing windows. 

EQUATION 140.3-B VERTICAL FENESTRATION MINIMUM VT 

VT2: 0.11/ WWR 

WHERE: 

WWR = Window Wall Ratio, the ratio of(i) the total window area of the entire building to (ii) 
the total gross exterior wall area of the entire building. If the WWR is greater than 
0.40, then 0.40 shall be used as the value for WWR in EQUATION 140.3-B. 

VT Visible Transmittance of framed window. 

6. Skylights. Skylights shall: 

A. Have an area no greater than 5 percent of the gross exterior roof area (SRR); and 

EXCEPTION to Section 140.3(a)6A: Atria over 55 feet high shall have a skylight area no greater 
than 10 percent of the gross exterior roof area. 

B. Have an Area-Weighted Performance Rating U-factor no greater than the applicable value in 
TABLE 140.3-B, C or D. 

EXCEPTION to Section 140.3(a)6B: For skylights containing chromogenic type glazing: 

i. the lower-rate labeled U-factor shall be used with automatic controls to modulate the amount ofU
factor heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately from other skylights; and 

iii. area-weighted averaging with other skylights that is not chromogenic shall not be permitted. 

C. Have an area-weighted performance rating Solar Heat Gain Coefficient no greater than the applicable 
value in TABLE 140.3-B, C or D. 

EXCEPTION to Section 140.3(a)6C: For skylights containing chromogenic type glazing: 

i. the lower-rated labeled SHGC shall be used with automatic controls to modulate the amount of 
heat flow into the space in multiple steps in response to daylight levels or solar intensity; and 

ii. chromogenic glazing shall be considered separately :fyom other skylights; and 

iii. area-weighted averaging with other skylights that are not chromogenic shall not be permitted. 
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D. Have an Area-Weighted Performance Rating VT no less than the applicable value in TABLE 140.3-B 
orC; and 

EXCEPTION to Section 140.3(a)6D: For skylights containing chromogenic type glazing: 

i. the higher-rated labeled VT shall be used with automatic controls to modulate the amount of light· 
transmitted into the space in multiple steps in response to daylight levels or solar intensity and; 

ii. chromogenic glazing shall be considered separately from other skylights; and 

iii. area-weighted averaging with other skylights that are not chromogenic shall not be permitted. 

E. Have a glazing material or diffuser that has a measured haze value greater than 90 percent, determined 
according to ASTM Dl003, or other test method approved by the Energy Commission. 

EXCEPTION to Section 140.3(a)6E: Skylights designed and installed to exclude direct sunlight 
entering the occupied space by the use of fixed or automated baffles or the geometry of the skylight and 
light well. 

7. Exterior doors. All exterior doors that separate conditioned space from unconditioned space or from 
ambient air shall have a U-factor not greater than the applicable value in TABLE 140.3-B, C or D. Doors 
that are more than one-half glass in area are considered Glazed Doors. 

8. Relocatable Public School Buildings. In complying with Sections 140.3(a)l to 7 shall meet the following: 

A. Relocatable public school buildings shall comply with TABLE 140.3-B for a specific Climate Zone 
when the manufacturer or builder of the relocatable public school building certifies that the building is 
intended for use only in a specific Climate Zone; or 

B. Relocatable public school buildings shall comply with TABLE 140.3-D for any Climate Zone when the 
manufacturer or builder of the relocatable public school building certifies that the building is intended 
for use in any Climate Zone; and · 

C. The manufacturer or builder of a relocatable public school building shall certify that components of the· 
building comply with requirements of this section by: 

i. The placement of two (2) metal identification labels on the building, one mechanically fastened 
and visible from the exterior and the other mechanically fastened to the interior frame above the 
ceiling at the end of the module., both labels stating (in addition to any other information by the 
Division of the State Architect or other law) "Complies with Title 24, Part 6 for all Climate Zones; 
and 

ii. Identification of the location of the 2 labels on the plans submitted to the enforcing agency. 

9. Air Barrier. To meet the requirement of TABLE 140.3-B, all buildings shall have a continuous air barrier 
that is designed and constructed to control air leakage into, and out of, the building's conditioned space. 
The air barrier shall be sealed at all joints for its entire length and shall be composed of: 

A. Materials that have an air permeance not exceeding 0.004 cfin/ff, under a pressure differential of0.3 
in. w.g. (1.57 psf) (0.02 L/m2 at 75 pa), when tested in accordance with ASTM E2178; or 

EXCEPTION to Section 140.3(a)9A: Materials in TABLE 140.3-A shall be deemed to comply with 
Section 140.3(a)9A provided if all joints are sealed and all of the materials are installed as air barriers 
in accordance with the manufacturer's instructions. 
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1 

2 

3 

4 

5 

6 

7 

8 

TABLE 140.3-A MATERIALS DEEMED TO COMPLY WITH SECTION 140.3(a)9A 

MATERIALS AND THICKNESS MATERIALS AND THICKNESS 

Plywood - min. 3/8 inches thickness 9 Built up roofing membrane 

Oriented strand board - min. 3/8 inches 
10 Modified bituminous roof membrane 

thickness 

Extruded polystyrene insulation board - min. 
11 Fully adhered single-ply roof membrane 

Yz inches thickness 

Foil-back polyisocyanurate insulation board -
A Portland cement or Portland sand parge, or a 

12 gypsum plaster, each with min. 5/8 inches 
min. Yz inches thickness 

thickness 

Closed cell spray foam with a minimum 
density of2.0 pcf and a min. 2.0 inches 13 Cast-in-place concrete, or precast concrete 

thickness 

Open cell spray foam with a density no less 
than 0 .4 pcf and no greater than 1.5 pcf, and a 14 Fully grouted concrete block masonry 

min. 5Yz inches thickness 

Exterior or interior gypsum board min. 112 
15 Sheet steel or sheet aluminum 

inches thickness 

Cement board - min. 1/2 inches thickness ---
________________________ .. _______ ,... 

B. -Assemblies of materials and components that have an average air leakage not exceeding 0.04 cfm/ft2, 
under a pressure differential of0.3 in. w.g (1.57 psf) (0.2 L/m2 at 75 pa), when tested in accordance 
withASTME2357, ASTME1677,ASTME1680, or ASTME283; or 

EXCEPTION to Section 140.3(a)9B: The following materials shall be deemed to comply with 
Section 140.3(a)9B if all joints are sealed and all of the materials are installed as air barriers in 
accordance with the manufacturer's instructions: 

i. Concrete masonry walls that have at least two coatings of paint or at least two coatings of sealer 
coating. 

ii. Concrete masonry walls with integral rigid board insulation. 

iii. Structurally Insulated Panels. 

iv. Portland cement or Portland sand parge, or stucco, or a gypsum plaster, each with min. 112 inches 
thickness 

C. -The entire building has an air leakage rate not exceeding 0 .40 cfm/ft2 at a pressure differential of 0 .3 in 
w.g. (1.57 psf) (2.0 LI m2 at 75 pa), when the entire building is tested, after completion of construction, 
in accordance with ASTM E779 or another test method approved by the Commission. 

EXCEPTION to Section 140.3(a)9: Relocatable Public School Buildings. 
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TABLE 140.3-B- PRESCRIPTIVE ENVELOPE CRITERIA FOR NONRESIDENTIAL BUILDINGS (INCLUDING RELOCATABLE PUBLIC SCHOOL 
BUILDINGS WHERE MANUFACTURER CERTIFIES USE ONLY IN SPECIFIC CLIMATE ZONE; NOT INCLUDING HIGH-RISE RESIDENTIAL BUILDINGS 

AND GUEST ROOMS OF HOTEL/MOTEL BUILDINGS) 

~ 
0 
a; 
i; 

"" 

... 
~ 
~ 
~ 
~ 
El 
·~ .. 
~ 

"' ~ ~ 
0 = 
~8 

~ 

Climate Zone 
2 3 4 5 6 7 8 

Metal Building 0.041 I o.o41 I 0.041 I 0.041 I 0.041 0.041 I o.041 I 0.041 

Wood Framed and 
Other o.034 I o.034 I o.034 I o.034 I o.034 o.049 I 0.049 I ~o 049 

Metal Building I 0.113 I 0.061 I 0.113 I 0.061 I 0.061 I 0.113 I 0.113 0.061 

Metal-framed I o.069 I o.062 I 0.082 I 0.062 I 0.062 I 0.069 I o.069 0.062 

Mass Light1 I 0.196 I O.I 70 I 0.278 I 0.227 I 0.440 I 0.440 I 0.440 0.440 

Mass Heavy1 I 0.253 I 0.650 I 0.650 I 0.650 I 0.650 I 0.690 I 0.690 0.690 

Wood-framedandOther I 0.095 I 0.059 I 0.110 I 0.059 I 0.102 I 0.110 I 0.110 0.102 

9 10 11 12 13 14 15 16 

0.041 0.041 0.041 0.041 0.041 I 0.041 I 0.041 I 0.041 

0.034 0.034 0.034 0.034 o.034 I o.034 I o.034 I 0.034 

0.061 I 0.061 I 0.061 I 0.061 I 0.061 I o.061 I o.057 I 0.061 

0.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 I 0.062 

0.440 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 I 0.170 

0.690 I 0.650 I 0.184 I 0.253 I 0.211 I 0.184 I 0.184 I 0.160 

o.059 I 0.059 I o.045 I 0.059 I 0.059 I 0.059 I o.042 I o.059 

~ ~ ~ass 0.092 0.092 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.092 0.092 0.092 0.092 0.092 0.058 
0 0 
S rn Other 0.048 0.039 0.071 0.071 0.071 0.071 0.071 0.071 0.071 0.071 0.039 0.071 0.071 0.039 0.039 0.039 

~ ~ Aged Solar Reflectance 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 
0 Cl. 

gii tl ...:i ~ Thermal Emittance 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 J 

!;::: = g e 6. ~ Aged Solar Reflectance 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
~ ~ ~ §' 

~ oo Thermal Emittance 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0. 75 0.75 0.75 0.75 0.75 0.75 0.75 

Air Barrier 

Exterior Doors, 

Maximum U-factor 

Non-Swinging 

Swinging 

NRINRINR NR I NR 

o.50 I 1.45 I 1.45 I 1.45 I 1.45 

0.70 I 0.70 I 0.70 I 0.70 I 0.70 

.J: ;1 ~ 4 ~ 

NR NR NR 

1.45 1.45 1.45 

0.70 0.70 0.70 

6 :+ & 

NR REQ I REQ I REQ I REQ I REQ I REQ I REQ 

1.45 1.45 1.45 1.45 1.45 I 1.45 I 1.45 I 0.50 

0.70 0.70 0.70 0.70 0.70 I 0.70 I 0.70 I 0.70 

r11~_.,,n+o. 7 __ ,.... 

9 -1-0 .1-J.. .],;?, .g .J4 ~ M 

;m .t MetalB11ilding ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ } 1 s ~ ~ Wood Framed.an~ Other M49 ~ ~ ~ M49 ~ Me:+ Me:+ ~ ~ ~ ~ ~ ~ ~ ~ 
! J J ~ Metal Bmld!Bg (hl.g M6.J: (hl.g M6.J: M6.J: (hl.g M.J:3. M6.J: M6.J: M6.J: ~ M6.J: M6.J: M6.J: ~ ~ 

~ .Metal framed -0.-09-8 ~ ~ ~ ~ ~ ~ ~ Me;?, Me;?, Me;?, ~ ~ ~ ~ ~ 
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CONTINUED: TABLE 140.3-B - PRESCRIPTIVE ENVELOPE CRITERIA FOR NONRESIDENTIAL BUILDINGS (INCLUDING RELOCATABLE PUBLIC 
SCHOOL BUILDINGS WHERE MANUFACTURER CERTIFIES USE ONLY IN SPECIFIC CLIMATE ZONE; NOT INCLUDING HIGH-RISE RESIDENTIAL 

, 

All Climate Zones 

Fixed Operable Curtainwall or 
Window Window Storefront Glazed Door~ 

Max 0.36 0.46 0.41 0.45 
Area-Weighted Perfonnance U-factor 

-; Rating 
Max <.> 0.25 0.22 0.26 0.23 t: RSHGC .. 

= > .. 0 Area-Weighted Perfonnance 
"" '<=! Min VT 0.42 0.32 0.46 0.17 0 ~ Rating Q:l 
~ "' .. 

Maximum WWR% 40% i;.:i = .. ... 
Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted 

Max 0.58 0.46 0.88 
"' Area-Weighted Perfonnance ..... U-factor .Cl Rating .~ 

~ MaxSHGC 0.25 0.25 NR 
00 

Area-Weighted Perfonnance 
Min VT 0.49 0.49 0.64 Rating 

Maximum SRR% 5% 
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TABLE 140.3-C-PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST ROOMS OF HOTEL/MOTEL 
BUILDINGS 

Climate Zone 
1 2 3 4 . 5 6 7 8 9 10 11 12 13 14 15 16 

~ i Metal Building 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 
0 := 

Wood Framed and 0 ·-~u Other 
O.o28 0.028 0.034 0.028 0.034 0.034 0.039 0.028 0.028 0.028 0.028 0.028 O.o28 O.o28 0.028 0.028 

.. ,,. Metal Building 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.057 0.057 0.057 0.057 0.057 0.057 
i:i. 0 .... 
~ ... 
> .;::! Metal-framed 0.069 0.069 0.069 0.069 0.069 0.069 0.105 0.069 0.069 0.069 0.069 0.069 0.069 0.069 0.048 0.069 
J:I ~ f;i;l "' e = MassLight1 0.170 0.170 0.170 0.170 0.170 0.227 0.227 0.227 0.196 0.170 0.170 0.170 0.170 0.170 0.170 0.170 .. = ~ e MassHeavy1 0.160 0.160 0.160 0.184 0.211 0.690 0.690 0.690 0.690 0.690 0.184 0.253 0.211 0.184 0.184 0.160 ·~ 

:i Wood-framed and 
0.042 0:042 

Other 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.042 0.059 0.059 0.042 
,__. 

~.l!J Raised Mass 0.045 0.045 0.058 0.058 0.058 0.069 0.092 0.092 0.092 0.069 0.058 0.058 0.058 0.045 0.058 0.037 
o IS 
0 0 
fi: 00 Other 0.034 0.034 0.039 0.039 0.039 0.039 0.071 0.039 0.039 0.039 0.039 0.039 0.039 0.034 0.039 0.034 

"O 
Aged Solar .. 

NR NR NR NR 0.55 0.55 NR i:i. NR NR NR NR 0.55 0.55 0.55 NR 0.55 0 Reflectance 
~ 

~~ ~ Thermal Emittance NR NR NR NR NR NR NR NR 0.75 0.75 0.75 NR 0.75 0.75 0.75 NR 
!§ 't:I ..J 
0 0 Aged Solar ~ i:t ~al NR 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 NR. 

.. i:i. Reflectance 

.. 0 
ri) 00 Thermal Emittance NR 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0. 75 0.75 0.75 0.75 0.75 0.75 NR 

Exterior Doors, Non-Swinging 0.50 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 0.50 
MaximumU-

factor Swinging 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

Glitnate :6ene 
-l ;}, ; 4 ~ & + & 9 -l-0 -l-1.- -!;}, H -l4 ~ -le 

I u JI Metal B11ilaing ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Weed 11Famee aaa 
Gtff8f MM ~ MJ9 ~ MJ9 MJ9 MJ9 ~ ~ ~ -~ ~ ~ ~ ~ ~ 
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... 
i:i.. 
0 

l 
r.,;i 

Meta! Building Me+ Me+ Me+ Me+ Me+ Me+ Me+ Me+ Me+ Me+ Ms+ ~ ~ Ms+ ~ ~ 

I 
Metal framed ~ 0,.1-0§. 0,.1-0§. ~ 0,.1-0§. ~ ~ 0,.1-0§. Qrl~ 0,.1-0§. ~ ~ 0,.1-0§. ~ ~ 0,.1-0§. 

i ! 
Mass Light+ Qrl-'.7-0 Qrl-'.7-0 Qrl-'.7-0 Qrl-'.7-0 Qrl-'.7-0 ~ ~ ~ -0.±96 ~ Qd..10 Qrl-'.7-0 Qd..10 ~ Qrl-'.7-0 ~ 

Mass-Hoovy+. Gd-@ Gd-@ Gd-@ M84 ~ MOO MOO MOO MOO MOO M84 ~ ~ M84 M84 Gd-@ 

Wood framed-and I I I I I I I I I I I I I I I I ~ ~~~~~~~~~~~~~~~~ 

JI Mas& M4S- M4S- MS& MS& MS& M69 M9* M9± M9± MW MS& MS& MS& M4S- MS& M31-

~ ~ ~ MW MW MW MW ~ MW MW MW MW MW MW ~ MW ~ 

Aged 8olaF 
Rs&etanoo I NR- I NR- I NR- INR-INR-1 NR- I NR- I NR- I o.# I o.# I o.# I NR- I o.# I o.# I o.# I NR-

H +heanal Bmittanse I · NR- I NR- I NR- INR-INR-1 NR- I NR- I NR I G,+& I G,+& I G,+& I NR- l~l~l~INR-

Aged 8olaF 

11 I NR- l~l~l~l~I ~ l~l~l~l~l~I ~ l~l~l~INR-Rellestanse 

+hsanal emittanss NR- ~ ~ ~ ~ ~ ~ ~ ~ ~ {};% ~ ~ ~ ~I NR 

K!i:tel'iol' »aal'S; Noa Swinging M{} .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# .J:-:# I M{} 

l\llHimumU 
faeta!' Swinging \},+g \},+g {},+() {},+() ~ \},+g {},+() {},+() {},+() {},+() {},+() {},+() I {},+() I {},+() I {},+() I G,+G 

CONTINUED: TABLE 140.3-C-PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST ROOMS OF 
HOTEL/MOTEL BUILDINGS 

0 
'= All Climate Zones ~ ... 
tii Cl 

I 
Fixed 

I 
Operable 

I 
Curtain wall/ 

I 
Glazed Doors?o ... 

Cl ... Window Window Storefront ... 
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Area-Weighted 
Max 0.36 0.46 0.41 0.45 

U-factor 
'; Performance Rating ... MaxRSHGC 0.25 0.22 0.26 0.23 
'f 
> Area-Weighted 

0.42 0.32 Performance Rating Min VT 0.46 0.17 

Maximum WWR% 40% 

Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted 

.l!J Area-Weighted Max 0.58 0.46 0.88 
..= U-factor 
l>ll Performance Rating := 
~ MaxSHGC 0.25 0.25 NR 
rn 

Area-Weighted 
Performance Rating MinVT 0.49 0.49 0.64 

Maximum SRR% 5% 

Notes: 

1. Light mass walls are walls with a heat capacity of at least 7. O Btulft2-° F and less than 15. O Btulft2-° F. Heavy mass walls are walls with a heat 
capacity of at least 15. O Btulft2-° F. 

2. Glazed Doors;: applies to both site-built and to factorv-assembled glazed doors. 
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TABLE 140.3-D PRESCRIPTIVE ENVELOPE CRITERIA FOR RELOCATABLE PUBLIC SCHOOL 
BUILDINGS FOR USE IN ALL CLIMATE ZONES 

Metal Buildings ~.O 

Roofs/ Ceilings 41 

Non-Metal Buildings 0.0349 

Wood frame buildings 0.0~2~ 

9 

Metal frame buildings Maximum U-factor 0.057~ 
Walls Metal buildings 0.057 

Mass/7.0< HC 0.170 

All Other Walls 0.059 

Floors and Soffits Floors and Soffits 0.048 

Low-Sloped 
Aged Solar Reflectance 0.63 

Roofing Products 
Thermal Emittance 0.75 

Steep-Sloped 
A!!ed Solar Reflectance 0.20 

Thermal Emittance 0.75 

Windows 
Maximum U-factor 0.47 

Maximum SHGC 0.26 
Glazed Doors Maximum U-factor 0.45 

(Site-Built and Eactog; 
Assembled} Maximum SHGC 0.23 

Fenestration 
Glass with Curb 0.99 

Glass without Curb Maximum U-factor 0.57 

Plastic with Curb 0.87 

Skylights 0-2%SRR 0.46 
Glass TYne 

2.l-5%SRR 0.36 
Maximum SHGC 

Plastic 0-2%SRR 0.69 

~ 2.1-5% SRR 0.57 

Non-Swinging doors 0.50 
Exterior Doors Maximum U-factor 

Swinging doors 0.70 

l\4mcimllin U faetor 0. 0 4 8 

0.20/-0.75 
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Walls 
TTT.11_ rTTT _, " - ' ...... ·-- MaitimH:EEI: U faetor 0.059 -- ........... _ ....... 
TIT. 11- """ .1" - ' ., ,. -- MaximH:EEI: U faetor 0.062 VL- ~ 

TIT .11- . .Cl\,. .1 ' :1-•· ·-- MaximH:EEI: U faetor 0.057 VL 

T"'I"...- ...... - ,...,.r ___ /,_,,.._T.,.._ . "-"-- Maidm.HHI: U faetor 0.170 VL ·- ' 
v 

All Gther Walls l\4a:itimH:EEI: U faetor 0.059 

~· - . p~ p -11 ......... ·-- MaitimH:EEI: U faetor 0. 04 8 ~ ~ VL -
TY,. -• ,. ... .:1 ~"I· ,_ ... 

~ VL 

U faetor M~ U faetor 0.47 

R:SHGG Maidm.HHI: R:SHGG 0.26 

"' 
...... _ 

.. II T> •• !1.>!---- - ·-· .... A ~T • ' 'TT " -OM'. <L ·~i ~ 

.. ~ A - • TTT .. 1 nny-.- ......... ,.. 
~ •L -· -

- ~ -11. ~· ... ·--- ·--· 
'T ~ . ·- _, l\4a:itimH:EEI: U faetor 0 .50 i -
- ' M~ U faetor 0.70 u 

- ••' .. 

Glass with Garb M~ U faetor 0.99 

Glass withoat Garb M~ U faetor 0.57 

Plastie with Garb Maidm.HHI: U faetor 0.87 
r"'l "'--·· 0 2%SRR MaitimH:EEI: SHGG 0.46 

2.15%SRR Maidm.HHI: SHGG 0 .;; 6 

~· " -· 0 2%SRR l\4a:itimH:EEI: SHGG 0.69 i 

2.1 5% SRR l\4a:itimH:EEI: SHGG 0.57 
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(b) RESERVED 

(c) Minimum Daylighting Requirement for Large Enclosed Spaces. In Climate Zones 2 through 15, 
conditioned enclosed spaces, and unconditioned enclosed spaces, that are greater than 5,000 ft2 and that are 
directly under a roof with ceiling heights greater than 15 feet, shall meet the following requirements: 

1. A combined total of at least 75 percent of the floor area, as determined in building floor plan (drawings) 
view, shall be within one or more of the following: 

A. Primary Sidelight Daylight Zone in accordance with Section 130.l(d)lB, or 

B. Slr;ylit 9aylit Ze11e i11 aeeereooee with Seetie.11 BQ. l €€!) IAThe total floor area in the space within a 
horizontal distance of 0. 7 times the average ceiling height from the edge of rough opening of skylights .. 

2. All Skylit Daylit Zones and Primary Sidelit Day lit Zones shall be shown on building plans. 

3. General lighting in day lit zones shall be controlled in accordance with Section 130.1 ( d). 

4. The total skylight area is at least 3 percent% of the total floor area in the space within a horizontal distance 
of 0. 7 times the average ceiling height from the edge of rough opening of skylights; or the product of the 
total skylight area and the average skylight visible transmittance is no less than 1.5 percent% of the total 
floor area in the space within a horizontal distance of 0. 7 times the average ceiling height from the edge of 
rough opening of skylights. 

2.4. All Skylights skylights shall have+ 

lL Have a glazing material or diffuser that has a measured haze value greater than 90 percent, tested according 
to ASTM D 1003 (notwithstanding its scope) or another test method approved by the Commissiont"ffi:ld~ 

B. If the space is conditioned, meet the reqai:rements in6. Skylights for conditioned and unconditioned spaces 
shall have an area-weighted average Visible Transmittance NT) no less than the applicable value required 
Qy Section 140.3(a)6:Q. · 

EXCEPTION 1toSection140.3(c): Auditoriums, churches, movie theaters, museums, and refrigerated 
warehouses. 

EXCEPTION,2 to Section 140.3(c): In buildings with unfinished interiors, future enclosed spaces for which 
there are plans to have: · 

A. A floor area ofless than or equal to 5,000 square feet; or 

B. Ceiling heights of less than or equal to 15 feet. This exception shall not be used for S-1 or S-2 (storage), 
or for F-1 or F-2 (factory) occupancies. 

EXCEPTION 3 to Section 140.3( c): Enclosed spaces having a designed general lighting system with a lighting 
power density less than 0.5 watts per square foot. 

EXCEPTION 4 to Section 140.3(c): Enclosed spaces where it is documented that permanent architectural 
features of the building. existing structures or natural objects block direct beam sunlight on at least half of the 
roof over the enclosed space for more than 1500 daytime hours per year between 8 a.m. and 4 p.m. 
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SECTION 140.4 - PRESCRIPTIVE REQUIREMENTS FOR SPACE 
CONDITIONING SYSTEMS 
A building complies with this section by being designed with and having, constructed and installed a space
conditioning system that meets the applicable requirements of Subsections (a) through (m). 

(a) Sizing and Equipment Selection. Mechanical heating and mechanical cooling equipment shall be the smallest 
size, within the available options of the desired equipment line, necessary to meet the design heating and cooling 
loads of the building, as calculated according to Subsection (b ). 

EXCEPTION 1toSection140.4(a): Where it can be demonstrated to the satisfaction of the enforcing agency 
that oversizing will not increase building IDV energy use. 

EXCEPTION 2 to Section 140.4(a): Standby equipment with controls that allow the standby equipment to 
operate only when the primary equipment is not operating. 

EXCEPTION 3 to Section 140.4(a): Multiple units of the same equipment type, such as multiple chillers and 
boilers, having combined capacities exceeding the design load, if they have controls that sequence or otherwise 
optimally control the operation of each unit based on load. 

(b) Calculations. In making equipment sizing calculations under Subsection (a), all of the following rules shall 
apply: 

I. Methodology. The methodologies, computer programs, inputs, and assumptions approved by the 
Commission shall be used. 

2. Heating and cooling loads. Heating and cooling system design loads shall be determined in accordance 
with the procedures described in the ASHRAE Handbook, Fundamentals Volume, or as specified in a 
method approved by the Commission. 

3. Indoor design conditions. Indoor design temperature and humidity conditions for general comfort 
applications shall be determined in accordance with ASHRAE Standard 55 or the ASHRAE Handbook:, 
Fundamentals Volume, Chapter 8, except that winter humidification and summer dehumidification shall not 
be required. 

4. Outdoor design conditions. Outdoor design conditions shall be selected from Reference Joint Appendix 
JA2, which is based on data from the ASHRAE Climatic Data for Region X. Heating design temperatures 
shall be no lower than the Heating Winter Median of Extremes values. Cooling design temperatures shall be 
no greater than the 0.5 percent Cooling Dry Bulb and Mean Coincident Wet Bulb values. · 

EXCEPTION to Section 140.4(b)4: Cooling design temperatures for cooling towers shall be no greater 
than the 0.5 percent Cooling Design Wet bulb values. 

5. Ventilation. Outdoor air ventilation loads shall be calculated using the ventilation rates required in Section 
120.1. 

6. Envelope. Envelope heating and cooling loads shall be calculated using envelope characteristics, including 
square footage, thermal conductance, s©lar ll@at gam ©©©ili@i@atSolar Heat Gain Coefficient or shading 
coefficient, and air leakage, consistent with the proposed design. 

7. Lighting. Lighting loads shall be based on actual design lighting levels or power densities as specified in 
Section 140.6. 

8. People. Occupant density shall be based on the expected occupancy of the building and shall be the same as 
determined under Section 120.l(b)2B, if used. Sensible and latent heat gains shall be as listed in the 2005 
ASHRAE Handbook- Fundamentals, Chapter 30, Table I. 

9. Process loads. Loads caused by a process shall be based upon actual information on the intended use of the 
building. 

10. Miscellaneous equipment. Equipment loads other than process loads shall be calculated using design data 
compiled from one or more of the following sources: 
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A. Actual information based on the intended use of the building; or 

B. Published data from manufacturer's technical publications or from technical societies, such as the. 
ASHRAE Handbook, Applications Volume; or 

C. Other data based on the designer's experience of expected loads and occupancy patterns. 

11. Internal heat gains. Internal heat gains may be ignored for heating load calculations. 

12. Safety factor. Design loads may be increased by up to 10 percent to account for unexpected loads or 
changes in space usage. 

13. Other loads. Loads such as warm-up or cool-down shall be calculated from principles based on the heat 
capacity of the building and its contents, the degree of setback, and desired recovery time; or may be 
assumed to be no more than 30 percent for heating and 10 percent for cooling of the steady-state design 
loads. In addition, the steady-state load may include a safety factor in accordance with Section 140.4(b)l2. 

( c) Power Consumption of Fans. Each fan system used for space conditioning shall meet the requirements of 
Items 1, 2, 3 and 4 below. Total fan system power demand equals the sum of the power demand of all fans in 
the system that are required to operate at design conditions in order to supply air from the heating or cooling 
source to the conditioned space, and to return it back to the source or to exhaust it to the outdoors; however, total 
fan system power demand need not include (i) the additional power demand caused solely by air treatment or 
filtering systems with final pressure drops more than 245 pascals or one-inch water column (only the energy 
accounted for by the amount of pressure drop that is over 1 inch may be excluded), or (ii) fan system power 
caused solely by exempt process loads. 

1. Constant volume fan systems. The total fan power index at design conditions of each fan system with total 
horsepower over 25 hp shall not exceed 0.8 watts per din of supply air. 

2. Variable air volume (VA V) systems. 

A. The total fan power index at design conditions of each fan system with total horsepower over 25 hp 
shall not exceed 1.25 watts per cfin of supply air; and 

B. Static Pressure Sensor Location. Static pressure sensors used to control variable air volume fans shall 
be placed in a position such that the controller set point is no greater than one-third the total design fan 
static pressure, except for systems with zone reset control complying with Sectionl40.4(c)2C. If this 
results in the sensor being located downstream of any major duct split, multiple sensors shall be 
installed in each major branch with fan capacity controlled to satisfy the sensor furthest below its 
setpoint; and 

C. Setpoint Reset. For systems with direct digital control of individual zone boxes reporting to the central 
control panel, static pressure setpoints shall be reset based on the zone requiring the most pressure; i.e., 
the set point is reset lower until one zone damper is nearly wide open. 

3. Air-treatment or filtering systems. For systems with air-treatment or filtering systems, calculate the total 
adjusted fan power index using Equation 140.4-A: 

EQUATION 140.4-A ADJUSTED TOTAL FAN POWER INDEX 

Adjusted total fan power index= Fan power index x Fan Adjustment 

Fan Adjustment= 1- __ a -
(

SP -lJ 
SPf 

WHERE: 

SP a Air pressure drop across the air-treatment or filtering system. 

SPr Total pressure drop across the fan. 
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4. Fractional HV AC Motors for Fans. HV AC motors for fans that are less thanl hp and 1112 hp or greater 
shall be electronically-commutated motors or shall have a minimum motor efficiency of70 percent when 
rated in accordance with NEMA Standard MG 1-2006 at full load rating conditions. These motors shall also 
have the means to adjust motor speed for either balancing or remote control. Belt-driven fans may use 
sheave adjustments for airflow balancing in lieu of a varying motor speed. 

EXCEPTION 1 to Section 140.4(c)4: Motors in fan-coils and terminal units that operate only when 
providing heating to the space served. 

EXCEPTION 2 to Section 140.4(c)4: Motors in space conditioning equipment certified under Section 
110.l or 110.2. 

( d) Space-conditioning Zone Controls. Each space-conditioning zone shall have controls that prevent: 

1. Reheating;and 

2. Recooling; and 

3. Simultaneous provisions of heating and cooling to the same zone, such as mixing or simultaneous supply of 
air that has been previously mechanically heated and air that has been previously cooled either by cooling 
equipment or by economizer systems. 

EXCEPTION 1toSection140.4(d): Zones served by variable air-volume systems that are designed and 
controlled to reduce, to a minimum, the volume ofreheated, recooled, or mixed air are allowed only if the 
controls meet all of the following requirements: 

A. For each zone with direct digital controls (DDC): 

i. The volume of primary air that is reheated, recooled or mixed air supply shall not exceed the larger 
of: 

a. 50 percent of the peak primary airflow; or 

b. The design zone outdoor airflow rate pei:as specified by Section 120.1. 

ii. The volume of primary air in the deadband shall not exceed the larger of: 

a. 20 percent of the peak primary airflow; or 

b. The design zone outdoor airflow rate pei:as specified by Section 120. l. 

iii. The first stage of heating consists of modulating the zone supply air temperature setpoint up to a 
maximum setpoint no higher than 95°F while the airflow is maintained at the dead band flow rate. 

iv. The second stage of heating consists of modulating the airflow rate from the dead band flow rate 
up to the heating maximum flow rate. 

B. For each zone without DDC, the volume of primary air that is reheated, re-cooled, or mixed air supply 
shall not exceed the larger of the following: 

1. 30 percent of the peak primary airflow; or 

ii. The design zone outdoor airflow rate pei:as specified by Section 120.1. 

EXCEPTION 2 to Section 140.4(d): Zones with special pressurization relationships or cross-contamination 
control needs. 

EXCEPTION 3 to Section 140.4(d): Zones served by space-conditioning systems in which at least 75 percent 
of the energy for reheating, or providing warm air in mixing systems, is provided from a site-recovered or site
solar energy source. 

EXCEPTION 4 to Section 140.4(d): Zones in which specific humidity levels are required to satisfy exempt 
process loads. Compater Rooms Data C@Bt©¥SComputer rooms or other spaces where the only process load is 
from IT equipment may not use this exception. 

EXCEPTION 5 to Section 140.4(d): Zones with a peak supply-air quantity of300 cfm or less. 

SECTION 140.4 - PRESCRIPTIVE REQUIREMENTS FOR SP ACE CONDITIONING SYSTEMS 



2016 Building Energy Efficiency Standards Page 195 

( e) Economizers. 

1. Each cooling fan systemair handler that has a design total mechanical cooling capacity over 54,000 Btu/hr 
shall include either: 

A. An air economizer capable of modulating outside-air OOftlJ?©fB ts IQQ J?©feeftt BJ?€lft and return-air 
dampers to supply 100 percent of the design supply air quantity as outside-air~; or 

B. A water economizer capable of providing 100 percent of the expected system cooling load as calculated 
in accordance with a method approved by the Commission, at outside air temperatures of 50°F dry-bulb 
and 45°F wet-bulb and below. 

EXCEPTION 1 to Section 140.4(e)1: Where special outside air filtration and treatment, for the reduction 
and treatment of unusual outdoor contaminants, makes compliance infeasible. 

EXCEPTION 2 to Section 140.4(e)1: Where the use of outdoor air for cooling will affect other systems, 
such as humidification, dehumidification, or supermarket refrigeration systems, so as to increase overall 
building TDV energy use. 

EXCEPTION 3 to Section 140.4(e)1: Systems serving high-rise residential living quarters and hotel/motel 
guest rooms. 

EXCEPTION 4 to Section 140.4(e)1: Where comfort cooling systems have the cooling efficiency that 
meets or exceeds the cooling efficiency improvement requirements in TABLE 140.4-A. 

EXCEPTION 5 to Section 140.4(e)1: Fan systems primarily serving computerroomscompa:ter roomoom 
eefttef(s). See Section 140.9(a) for computer roomcomputer rool:R€lata f.lefttef economizer requirements. 

TABLE 140.4-A ECONOMIZER TRADE-OFF TABLE FOR COOLING SYSTEMS 
Climate Zone Efficiency Improvement • 

1 70% 

2 65% 

3 65% 

4 65% a If a unit is rated with an IPL V, IEER or 
5 70% SEER, then to eliminate the required air 

6 30% or water economizer, the applicable 

7 30% minimum cooling efficiency of the HV AC 

8 30% 
unit must be increased by the percentage 
shown. If the HV AC unit is only rated 

9 30% with a full load metric, such as EER or 
10 30% COP cooling, then that metric must be 

-
11 30% increased by the percentage shown. 

12 30% 

13 30% 

14 30% 

15 30% 

16 70% 

2. !fan economizer is required by Section 140.4(e)l it shall be: 

A. Designed and equipped with controls so that economizer operation does not increase the building 
heating energy use during normal operation; and -

EXCEPTION to Section 140.4(e)2A: Systems that provide 75 percent of the annual energy used for 
mechanical heating from site-recovered energy or a site-solar energy source. 

B. Capable of providing partial cooling even when additional mechanical cooling is required to meet the 
remainder of the cooling load. 
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3. If an economizer is required by Section 140.4(e)1, and an arr economizer is used to meet the requirement, 
then it shall be a type listed in, and shall have high limit shutoff controls complying with TABLE 140.4-B, 

TABLE 140.4-B AIR ECONOMIZER HIGH LIMIT SHUT OFF CONTROL REQUIREMENTS 

Device Type• Climate Zones 
Required High Limit (Economizer Off When): 

Equationb Description 

1, 3, 5, 11-16 ToA>75°F Outdoor air temperature exceeds 75°F 

Fixed Dry Bulb 
2,4, IO ToA>73°F Outdoor air temperature exceeds 73°F 

6, 8,9 ToA>71°F Outdoor air temperature exceeds 71°F 

7 ToA>69°F Outdoor air temperature exceeds 69°F 

1, 3, 5, 11-16 ToA>TRA°F Outdoor air temperature exceeds return air 
temperature 

2,4, IO ToA > TRA·2°F Outdoor air temperature exceeds return air 
temperature minus 2°F 

Differential Dry Bulb 
Outdoor air temperature exceeds return air 6, 8, 9 ToA > TRA-4°F . temperature minus 4 °F 

7 ToA > TRA-6°F Outdoor air temperature exceeds return air 
temperature minus 6°F 

Outdoor air enthalpy exceeds 28 Btu/lb of dry 
Fixed Enthalpy0 + 

All hoA > 28 Btu/lb0 or ToA > 75°F air0 or 
Fixed Drybulb 

Outdoor air temperature exceeds 75°F 

a Only the high limit control devices listed are allowed to be used and at the setpoints listed. Others such as 
Dew Point, Fixed Enthalpy, Electronic Enthalpy, and Differential Enthalpy Controls, may not be used in any 
Climate Zone for compliance with Section 140.4(e)1 unless approval for use is provided by the Energy 
Commission Executive Director. 

b Devices with selectable (rather than adjustable) setpoints shall be capable of being set to within 2°F and 2 
Btu/lb of the setpoint listed. 
0 At altitudes substantially different than sea level, the Fixed Enthalpy limit value shall be set to the enthalpy 
value at 75°F and 50% relative humidity. As an example, at approximately 6,000 foot elevation, the fixed 
enthalpy limit is approximately 30.7 Btu/lb. 

4. Ifan economizer is required by Section 140.4(e)I, and an arr economizer is used to meet the requirement, 
then the air economizer, and all reffim-air dampers on any individl:lal cooliBg fan sys:tem that has a total 
mechae:ical cooling capacity over 54,000 BtH!ffi' shall have the following features: 

A. Warranty. 5-year Manufacturer warranty of economizer assembly. 

B. Damper reliability testing. Suppliers of economizers shall certify that the economizer assembly, 
including but not limited to outdoor air damper, return air damper, drive linkage, and actuator, have 
been tested and are able to open and close against the rated airflow and pressure of the system aftet:-for 
60,000 damper opening and closing cycles. 

C. Damper leakage. Economizer outdoor air and return air dampers shall be certified to have a maximum 
leakage rate of 10 c:fin/sf at 1.0 in. Vl.g.250 Pascals Cl .O in. w.g.) when tested in accordance with 
AMCA Standard 500-D. The economizer outside air and return air damper leakage rates shall be 
certified to the Energy Commission in accordance with Section 110.0. 

D. Adjustable setpoint If the high-limit control is fixed dry-bulb or fixed enthalpy+ fixed dry-bulb then 
the control shall have an adjustable setpoint. 

E. Sensor accuracy. Outdoor air, return air, mixed air, and supply air sensors shall be calibrated within 
the following accuracies. 

i. Drybulb and wetbulb temperatures accurate to ±2°F over the range of 40°F to 80°F. 
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ii. Enthalpy accurate to ±3 Btu/lb over the range of20 Btu/lb to 36 Btu/lb. 

iii. Relative humidity (RH) accurate to ±5 percent over the range of20percent to 80 percent RH. 

F. Sensor calibration data. Data used for control of the economizer shall be plotted on a sensor 
performance curve. 

G. Sensor high limit control Sensors used for the high limit control shall be located to prevent false 
readings, including but not limited to being properly shielded from direct sunlight. 

H. Relief air system. Relief air systems shall be capable of providing 100 percent outside air without 
over-pressurizing the building. 

5. Systems that include an air economizer to meet Section 140.4(e)1 shall include the following: 

A. Unit controls shall have mechanical capacity controls interlocked with economizer controls such that 
the economizer is at 100 percent open position when mechanical cooling is on and does not begin to 
close until the leaving air temperature is less than 45°F. 

B. Direct Expansion (DX) units greater than 65,000 Btu/hr that control the capacity of the mechanical 
cooling directly based on occupied space temperature shall have a minimum of2 stages of mechanical 
cooling capacity~, per the following effeetive dates: 

i. > 75,000 Btalhr Effeetiv:e 1/1/2014 

ii. > 65,000 Btalhr Effectiv:e 1/112016 

C. Effective 1/1/2014, DX units not within the scope of Section 140.4(e)5,B, such as those that control 
SfJace temperature by mociB:latiB.g the airflow to the space, shall (i) comply with the requirements in 
TABLE 140.4-C, and (ii) shall have controls that do not false load the mechanical cooling system by 
limiting or disabling the economizer or by any other means, such as hot gas bypass, except at the lowest 
stage of mechanical cooling capacity. 

TABLE 140.4-C DIRECT EXPANSION (DX) UNIT REQUIREMENTS FOR COOLING 
STAGES AND COMPRESSOR DISPLACEMENT 

Cooling Capacity 
Minimum Number of Minimum Compressor 

Mechanical Cooling Stages Displacement 

?: 65,000 Btu/h and :S 35% full load 

< 240,000 Btu/h 
3 stages 

:S 25% full load 
?: 240,000 Btu/h 4 stages 

(f) Supply Air Temperature Reset Controls. Space-conditioning systems supplying heated or cooled air to 
multiple zones shall include controls that automatically reset supply-air temperatures. Air distribution systems 
serving zones that are likely to have constant loads, such as interior zones, shall be designed for the air flows 
resulting from the fully reset supply air temperature. Supply air temperature reset controls shall be: 

1. In response to representative building loads or to outdoor air temperature; and 

2. At least 25 percent of the difference between the design supply-air temperature and the design room air 
temperature. 

EXCEPTION 1 to Section 140.4(1): Systems that meet the requirements of Section 140.4( d), without using 
Exception 1 or 2 to that section. · 

EXCEPTION 2 to Section 140.4(1): Where supply-air temperature reset would increase overall building energy 
use. 

EXCEPTION 3 to Section 140.4(1): Systems supplying zones in which specific humidity levels are required to 
satisfy exempt process loads. CemJlll:t@r ReemI:lata C@at@ff! Computer Rooms or other spaces with only IT 
equipment may not use this exception. · 

(g) ·Electric Resistance Heating. Electric resistance heating systems shall not be used for space heating. 
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EXCEPTION 1 to Section 140.4(g): Where an electric-resistance heating system supplements a heating system 
in which at least 60 percent of the annual energy requirement is supplied by site-solar or recovered energy. 

EXCEPTION 2 to Section 140.4(g): Where .an electric-resistance heating system supplements a heat pump 
heating system, and the heating capacity of the heat pump is more than 75 percent of the design heating load 
calculated in accordance with Section 140.4(a) at the design outdoor temperature specified in Section 140.4(b)4. 

EXCEPTION 3 to Section 140.4(g): Where the total capacity of all electric-resistance heating systems serving 
the entire building is less than I 0 percent of the total design output capacity of all heating equipment serving the 
entire building. 

EXCEPTION 4 to Section 140.4(g): Where the total capacity of all electric-resistance heating systems serving 
the entire building, excluding those allowed under Exception 2, is no more than 3 kW. 

EXCEPTION 5 to Section 140.4(g): Where an electric resistance heating system serves an entire building that 
is not a high-rise residential or hotel/motel building; and has a conditioned floor area no greater than 5,000 
square feet; and has no mechanicitl cooling; and is in an area where natural gas is not currently available and an 
extension of a natural gas system is impractical, as determined by the natural gas utility. 

(h) Heat Rejection Systems. 

1. Scope. Subsection 140.4(h) applies to heat rejection equipment used in comfort cooling systems such as air
cooled condensers, open cooling towers, closed-circuit cooling towers, and evaporative condensers. 

2. Fan Speed Control. Each fan powered by a motor of7.5 hp (5.6 kW) or larger shall have the capability to 
operate that fan at 2/3 of full speed or less, and shall have controls that automatically change the fan speed 
to control the leaving fluid temperature or condensing temperature or pressure of the heat rejection device. 

EXCEPTION 1toSection140.4(h)2: Heat rejection devices included as an integral part of the equipment 
listed in TABLE 110.2-A through TABLE 110.2-I. 

EXCEPTION 2 to Section 140.4(h)2: Condenser fans serving multiple refrigerant circuits. 

EXCEPTION 3 to Section 140.4(h)2: Condenser fans serving flooded condensers. 

EXCEPTION 4 to Section 140.4(h)2: Up to one third of the fans on a condenser or tower with multiple 
fans where the lead fans comply with the speed control requirement. 

3. Tower Flow Turndown. Open cooling towers configured with multiple condenser water pumps shall be 
designed so that all cells can be run in parallel with the larger of: 

A. The flow that is produced by the smallest pump; or 

B. 50 percent of the design flow for the cell. 

4. Limitation on Centrifugal Fan Cooling Towers. Open cooling towers with a combined rated capacity of 
900 gpm and greater at 95°F condenser water return, 85°F condenser water supply, and 75°F outdoor wet
bulb temperature, shall use propeller fans and shall not use centrifugal fans. 

EXCEPTION 1 to Section 140.4(h)4: Cooling towers that are ducted (inlet or discharge) or have an 
external sound trap that requires external static pressure capability. 

EXCEPTION 2 to Section 140.4(h)4: Cooling towers that meet the energy efficiency requirement for 
propeller fan towers in Section 110.2, TABLE 110.2-G. 

5. Multiple Cell Heat Rejection Equipment. Multiple cell heat rejection equipment with variable speed fan 
drives shall: 

A. Operate the maximum number of fans allowed that comply with the manufacturer's requirements for all 
system components, and 

B. Control all operating fans to the same speed. Minimum fan speed shall comply with the minimum 
allowable speed of the fan drive pel'aS specified by the manufactures recommendation. Staging of fans 
is allowed once the fans are at their minimum operating speed. · 

(i) Minimum Chiller Efficiency. Chillers shall meet or exceed Path B from TABLE 110.2-D 

EXCEPTION 1toSection140.4(i): Chillers with electrical service> 600V. 
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EXCEPTION 2 to Section 140.4(i): Chillers attached to a heat recovery system with a design heat recovery 
capacity> 40 percent of the design chiller cooling capacity. 

EXCEPTION 3 to Section 140.4(i): Chillers US\?d to charge thermal energy storage systems where the charging 
temperature is < 40 °F. 

EXCEPTION 4 to Section 140.4(i): In buildings with more than 3 chillers, only 3 chillers are required to meet 
the Path B efficiencies. 

G) Limitation of Air-Cooled Chillers. Chilled water plants shall not have more than 300 tons provided by air
cooled chillers. 

EXCEPTION 1 to Section 140.40): Where the water quality at the building site fails to meet manufacturer's 
specifications for the use of water-cooled chillers. 

EXCEPTION 2 to Section 140.40): Chillers that are used to charge a thermal energy storage system with a 
design temperature of less than 40 degrees F ( 4 degrees C). 

EXCEPTION 3 to Section 140.4(j): Air cooled chillers with minimum efficiencies approved by the 
Commission pursuant to Section I 0-109( d). 

(k) Hydronic System Measures 

1. Hydronic Variable Flow Systems. HV AC chilled and hot water pumping shall be designed for variable 
fluid flow and shall be capable ofreducing pump flow rates to no more than the larger of: a) 50 percent or 
less of the design flow rate; orb) the minimum flow required by the equipment man~facturer for the proper 
operation of equipment served by the system. 

EXCEPTION 1 to Section 140.4(k)1: Systems that include no more than three control valves. 

EXCEPTION 2 to Section 140.4(k)1: Systems having a total pump system power less than or equal to 1.5 
hp. 

2. Chiller Isolation. When a chilled water system includes more than one chiller, provisions shall be made so 
that flow through any chiller is automatically shut off when that chiller is shut off while still maintaining 
flow through other operating chiller(s). Chillers that are piped in series for the purpose of increased 
temperature differential shall be considered as one chiller. 

3. Boiler Isolation. When a hot water plant includes more than one boiler, provisions shall be made so that 
flow through any boiler is automatically shut off when that boiler is shut off while still maintaining flow 
through other operating boiler(s). 

4. Chilled and Hot Water Temperature Reset Controls. Systems with a design capacity exceeding 500,000 
Btu/hr supplying chilled or heated water shall include controls that automatically reset supply water 
temperatures as a :function ofrepresentative building loads or outside air temperature. 

EXCEPTION to Section 140.4(k)4: Hydronic systems that use variable flow to reduce pumping energy in 
accordance with Section 140.4(k)l. 

5. Water-Cooled Air Conditioner and Hydronic Heat Pump Systems. Water circulation systems serving 
water-cooled air conditioners, hydronic heat pumps, or both, that have total pump system power exceeding 
5 hp shall have flow controls that meet the requirements of Section 140.4(k)6. Each such air conditioner or 
heat pump shall have a two-position automatic valve interlocked to shut off water flow when the 
compressor is off. 

6. Variable Flow Controls. 

A. Variable Speed Drives. Individual pumps serving variable flow systems and having a motor 
horsepower exceeding 5 hp shall have controls or devices (such as variable speed control) that will 
result in pump motor demand of no more than 30 percent of design wattage at 50 percent of design 
water flow. The pumps shall be controlled as a function ofrequired differential pressure. 

B. Pressure Sensor Location and Setpoint. 

i. For systems without direct digital control of individual coils reporting to the central control panel, 
differential pressure shall be measured at the most remote heat exchanger or the heat exchanger 
requiring the grea,test differential pressure. 
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ii. For systems with direct digital control of individual coils with a central control panel, the static 
pressure set point shall be reset based on the valve requiring the most pressure, and the setpoint 
shall be no less than 80 percent open. Pressure sensors may be mounted anywhere. 

EXCEPTION 1 to Section 140.4(k)6: Heating hot water systems. 

EXCEPTION 2 to Section 140.4(k)6: Condenser water systems serving only water-cooled chillers. 

7. Hydronic Heat Pump (WLHP) Controls. Hydronic heat pumps connected to a common heat pump water 
loop with central devices for heat rejection and heat addition shall have controls that are capable of 
providing a heat pump water supply temperature deadband of at least 20°F between initiation of heat 
rejection and heat addition by the central devices. 

EXCEPTION to Section 140.4(k)7: Where a system loop temperature optimization controller is used to 
determine the most efficient operating temperature based on real-time conditions of demand and capacity, 
dead bands ofless than 20°F shall be allowed. 

(1) Air Distribution System Duct Leakage Sealing. Duct systems shall be sealed to a leakage rate not to exceed 6 
percent of the nominal air handler airflow rate as confirmed through field verification and diagnostic testing, in 
accordance with the applicable procedures in Reference Nonresidential Appendices NAl and NA2 ifthe criteria 
in Subsections 1, 2 and 3 below are met: 

1. The duct system provides conditioned air to an occupiable space for a constant volume, single zone, space
conditioning system; and 

2. The space conditioning system serves less than 5,000 square feet of conditioned floor area; and 

3. The combined surface area of the ducts located in the following spaces is more than 25 percent of the total 
surface area of the entire duct system: 

A. Outdoors; or 

B. In a space directly under a roof that 

i. Has a CT-factor greater than the CT-factor of the ceiling, or if the roof does not meet the 
requirements of Section 140.3(a)1B, or 

ii. Has fixed vents or openings to the outside or unconditioned spaces; or 

C. In an unconditioned crawlspace; or 

D. In other unconditioned spaces. 

(m) Fan Control. As efthe applieable date listed m L'\BLE 140.4 D, eaehEach cooling system listed in TABLE 
140.4-D shall be designed to vary the indoor fan airflow as a function ofload and shall comply with the 
following requirements: 

1. DX and chilled water cooling systems that control the capacity of the mechanical cooling directly based on 
occupied space temperature shall (i) have a minimum of2 stages offan control with no more than 66 
percent speed when operating on stage 1; and (ii) draw no more than 40 percent of the fan power at full fan 
speed, when operating at 66 percent speed. 

2. All other systems, including but not limited to DX cooling systems and chilled water systems that control 
the space temperature by modulating the airflow to the space, shall have proportional fan control such that 
at 50 percent air flow the power draw is no more than 30 percent of the fan power at full fan speed. 

3. Systems that include an air side economizer to meet 140.4(e)l shall have a minimum of two speeds of fan 
control during economizer operation. 

EXCEPTION to Section 140.4(m): Modulating fan control is not required for chilled water systems with all 
fan motors <1 HP, or for evaporative systems with all fan motors< 1 HP, ifthe systems are not used to provide 
ventilation air and all indoor fans cycle with the load. 

TABLE 140.4-D EFFECT!VEDATESFORFANCONTROLSYSTEMS 

Fan Motor Size 
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DX Cooling any ~ 65,000 Btu/hr 

Chilled Water and 
~ 1/4HP 

Evaporative 
any 

r<. .. _. ·-c-, ...... ·- Fee Meter Size r< "--- Effeeti-Ye Dote -- - - ~-

> l 19,QQQ Btelb:F Ul/;!Ql~ 

DX Cooling -any > +§,ggg !lmlhf lfl/Wl4 

> 6§,QQQ !ltelb:F VIl;!Qle 

~ -any Vl,l;!QIQ 
Chilled Water and 

~ Vl,l;!Ql4 
Evaporative 

-any 

> l/4 HP -any Vl,l;!Qle 

(n) Mechanical System Shut-off. Any directly conditioned space with operable wall or roof openings to the 
outdoors shall be provided with interlock controls that disable or reset the temperature setpoint to 55°F for 
mechanical heating and disable or reset the temperature setpoint to 90°F for mechanical cooling to that space 
when any such opening is open for more than 5 minutes. 

EXCEPTION 1 to Section 140.4(n): Interlocks are not required on doors with automatic closing devices. 

EXCEPTION 2 to Section 140.4(n): Any space without a thermostatic control (thermostat or a space 
temperature sensor used to control heating or cooling to the space). 

EXCEPTION l to Seetion H9.4(J!ll: AlteFatifirn:s te eKistmg lnlilaings 
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SECTION 140.5 - PRESCRIPTIVE REQUIREMENTS FOR SERVICE 
WATER HEATING SYSTEMS 
(a) Nonresidential Occupancies. A service water heating system installed in a nomesidential building complies 

with this section ifit complies with the applicable requirements of Sections 110.1, 110.3 and 120.3. 

(b) High-Rise Residential and Hotel/Motel Occupancies. A service water heating system installed in a high-rise 
residential or hotel/motel building complies with this section if it meets the requirements of Section 15 0 .1 ( c )8. 

SECTION 140.6 - PRESCRIPTIVE REQUIREMENTS FOR INDOOR 
LIGHTING 
A building complies with this section if: 

i. The Calculation of Actual Indoor Lighting Power D@llsity of all proposed building areas combined, 
calculated under Subsection (a) is no greater than the D@ll:sity Calculation of Allowed Indoor Lighting 
Powel' D@Mi*J•, Specific Methodologies calculated under Subsection ( c ); and 

ii. The Calculation of Allowed Indoor Lighting Powel' D@llsi*J', General Rules comply with Subsection (b ); 
and 

iii. General lighting complies with the Automatic Daylighting Controls in Secondary Daylit Zone requirements 
in Subsection ( d). 

(a) Calculation of Actual Indoor Lighting Power D@nsi'3·· The actual indoor Lighting Power D@ll:8i*J· of all 
proposed building areas is the total watts of all planned permanent and portable lighting systems in all areas of 
the proposed building; subject to the applicable adjustments under Subdivisions 1through3 of this subsection 
and the requirements of Subdivision 4 of this subsection. 

EXCEPTION to Section 140.6(a): Up to 0.3 watts per square foot of portable lighting for office areas shall not 
be required to be included in the calculation of actual indoor Lighting Powel' D@llsi*Jr. 

1. Two interlocked lighting systems: No more than two lighting systems may be used for an area, and ifthere 
are two they must be interlocked. Where there are two interlocked lighting systems, the watts of the lower 
wattage system may be excluded from the actual indoor Lighting Power D@llsi*J' if: 

A. An Installation Certificate detailing compliance with Section 140.6(a)l is submitted in accordance with 
Section 10-103 and Section 130.4; and 

B. The area or areas served by the interlocking systems is an auditorium, a convention center, a conference 
room, a multipurpose room, or a theater; and 

C. The two lighting systems are interlocked with a Nonprogrammable Double-Throw Switch to prevent 
simultaneous operation ofboth systems. 

For compliance with Part 6 a Nonprogrammable Double-Throw Switch is an electrical switch 
commonly called a "single pole double throw" or "three-way" switch that is wired as a selector switch 
allowing one of two loads to be enabled. It can be a line voltage switch or a low voltage switch 
selecting between two relays. It cannot be overridden or changed in any manner that would permit both 
loads to operate simultaneously. 

2. Reduction of wattage through controls. In calculating actual indoor Lighting Power D@ll:8i*J•, the installed 
watts of a luminaire providing general lighting in an area listed in TABLE 140.6-A may be reduced by the 
product of (i) the number of watts controlled as described in TABLE 140.6-A, times (ii) the applicable 
Power Adjustment Factor (P AF), if all of the following conditions are met: 

A. An Installation Certificate is submitted in accordance with Section 130.4(b); and 
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B. Luminakes and controls meet the applicable requirements of Section 110.9, and Sections 130.0 through 
130.5; and 

C. The controlled lighting is permanently installed general lighting systems and the controls are 
permanently installed nonresidential-rated lighting controls. (Thas, for example, portable lighting, 
portable lighting controls, and residential rated lightiBg centrals shall net qaalify for PAFs.) 

When used for determining P AFs for general lighting in offices, furniture mounted luminaires that 
comply with all of the following conditions shall qualify as permanently installed general lighting 
systems: 

i. The furniture,mounted luminaires shall be permanently installed no later than the time of building 
permit inspection; and 

ii. The furniture mounted luminaires shall be permanently hardwired; and 

iii. The furniture mounted lighting system shall be designed to provide indirect general lighting; and 

iv. Before multiplying the installed watts of the furniture mounted luminaire by the applicable PAF, 
0.3 watts per square foot of the area illuminated by the furniture mounted luminaires shall be 
subtracted from installed watts of the furniture mounted luminaires; and 

v. The lighting control for the furniture mounted luminaire complies with all other applicable 
requirements in Section 140.6(a)2. 

D. At least 50 percent of the light output of the controlled luminaire is within the applicable area listed in 
TABLE 140.6-A. Luminaires on lighting tracks shall be within the applicable area in order to qualify 
foraPAF. 

E. Only one P AF from TABLE 140.6-A may be used for each qualifying luminaire. P AFs shall not be 
added together unless allowed in TABLE 140.6-A. 

F. Only lighting wattage directly controlled in accordance with Section 140.6(a)2 shall be used to reduce 
the calculated actual indoor Lighting Power hl@ftsities as allowed by Section 140.6(a)2. If only a 
portion of the wattage in a luminaire is controlled in accordance to Section 140.6(a)2, then only that 
portion of controlled wattage may be reduced in calculating actual indoor Lighting Power DMsity. 

G. Lighting controls used to qualify for a P AF shall be designed and installed in addition to manual, 
multileveL and automatic lighting controls required in Section 130.1, and in addition to any other 
lighting controls required by any provision of Part 6. ';-p AFs shall not be available for lighting controls 
required by Part 6. 

EXCEPTION to Seetiaa 140.6(a)2G: Lighting controls designed and i:astalled for the sole pUfj3ose of 
compliance \Vith Section l30.l(b)3 may be ased to qualify for a PAF, provided the lighting controls are 
designed and installed i:a atldition to all maml:al, and aatomatic lighting centrals otherwise reql:l:ired i:a 
Section 130.1. 

H. To qualify for the PAF for a Partial ON OcCU}lant Sensing Control i:a TABLE 140 .6 A, a Partial On 
Occupant Sensing Control shall meet all of the following reql:l:irements: 

i. The control shall automatically deactivate all of the lighting po'11er i:a the area withi:a 30 minates 
after the room has been vacated; and 

ii. The first stage shall automatically activate bet\veen 30 70 percent of the lighting po=wer i:a the area 
and may be a s-witching or dimmi:ag system; and 

iii. The second stage shall require manual acth<ation of the alternate set oflights, antl this manual ON 
reql:l:irements shall not be capable of conversion from manual ON to automatic ON functionality 
via manual S".vitches or dip switches; antl 

iv. Switches shall be located i:a accordance with Section 130.l(a) and shall allow occupants to 
manually do all of the follO'wing regardless ofthe sensor status: aetiv:ate the alternate set of lights 
i:a accordance v1ith Item (iii); aetivate 100 percent of the lighti:ag power; and deactivate all of the 

~ 
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H. To qualify for the P AF for daylight dimming plus OFFoo control, the daylight control and controlled 
luminaires shall comply with Section 130.l(d), 130.4(a)3 and 130.4(a)7, and shall additionally turn 
lights completely OFF when the daylight available in the da:ylit zone is greater than 150 percent of the 
illuminance received from the general lighting system at full power. The P AF shall apply only to the 
luminaires in the primary sidelit daylit zone and the skylit daylit zone. 

I. To qualify for the P AF for an occupant sensing control controlling the general lighting in large open 
plan office areas above workstations, in accordance with TABLE 140.6-A, the following requirements 
shall be met: 

i. The open plan office area shall be greater than 250 square feet; and 

ii. This P A.F shall be available only in office areas which contain workstations; and 

iii. Controlled luminaires shall only be those that provide general lighting directly above the controlled 
area, or furniture mounted luminaires that comply with Section 140.6(a)2 and provide general 
lighting directly above the controlled area; and 

iv. Qualifying luminaires shall be controlled by occupant sensing controls that meet all of the 
following requirements, as applicable: 

a. Infrared sensors shall be equipped by the manufacturer, of fitted in the field by the installer, 
with lenses or shrouds to prevent them from being triggered by movement outside of the 
controlled area. 

b. Ultrasonic sensors shall be tuned to reduce their sensitivity to prevent them from being 
triggered by movements outside of the controlled area. 

c. All other sensors shall be installed and adjusted as necessary to prevent them from being 
triggered by movements outside of the controlled area 

J. To qualify for the P AF for a Maaual Dimming System PAF or a Multiseeae Programmable Dimming 
System PA.Fan Institutional Tuning in TABLE 140.6-A, the Iighti:B:g shall be eontrolled w#h a eoHtrol 
that eaH be maHually operated by the userthe tuned lighting system shall comply with all of the 
following requirements: 

i. ,J;The lighting controls shall limit the maximum output or maximum power draw of the controlled 
lighting to 85%= percent or less of full light output or full power draw; and 

ii. Hhe means of setting the limit is accessible only to authorized personnel; and 

iii. fJ:he setting of the limit is verified by the acceptance test required by Section 130.4(a)7; and 

iv. Hhe construction documents specify which lighting systems shall have their maximum light output 
or maximum power draw set to no greater than 85% of full light outpur or full power draw.=< 

K. To qualify for the P AF for a Demand Responsive Control in TABLE 140.6-A, a Demand Responsive 
Control shall meet all of the following requirements: 

i. The building shall be I 0,000 square feet or smaller; and 

ii. The controlled lighting shall be capable of being automatically reduced in response to a demand 
response signal; and 

iii. Lighting shall be reduced in a manner consistent with uniform level of illumination requirements 
in TABLE 130.1-A; and 

iv. Spaces that are non-habitable shall not be used to comply with this requirement, and spaces with a 
lighting power density ofless than 0.5 watts per square foot shall not be counted toward the 
building's total lighting power. 

L. To qualify for the PAF for Combined Maaual Dimming plus Partial ON Oeeupaat Seasing CoHtrol in 
TABLE 140.a f,., (i) the lighting eoHtrols shall eomply with the applieable requiremeHts m SeetioH 
140.a(a)2J; aHd (ii) the lighti:B:g shall be eoHtrolled "vith a dimmer eoHtrol that eaH be maHUally 
operated, or vlith a multi seeHe programmable eoHtrol that eaH be maaually operated. 
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3. Lighting wattage excluded. The watts of the following indoor lighting applications may be excluded from 
actual indoor Lighting Power Density. (Indoor lighting not listed below shall comply with all applicable 
nonresidential indoor lighting requirements in Part 6.): 

A. In theme parks: Lighting for themes and special effects. 

B. Studio lighting for film or photography provided that these lighting systems are in addition to and 
separately switched from a general lighting system. 

C. Lighting for dance floors, lighting for theatrical and other live performances, and theatrical lighting 
used for religious worship, provided that these lighting systems are additions to a general lighting 
system and are separately controlled by a multiscene or theatrical cross-fade control station accessible 
only to authorized operators. 

Lighting intended for makeup, hair, and costume preparation in performing arts facility dressing rooms, 
provided that the lighting is separately switched from the general lighting system, switched 
independently at each dressing station, and is controlled with a Vacancy Sensor. 

D. In civic facilities, transportation facilities, convention centers, and hotel function areas: Lighting for 
temporary exhibits, ifthe lighting is in addition to a general lighting system and is separately controlled 
from a panel accessible only to authorized operators. 

E. Lighting installed by the manufacrirrer in walk-in freezers, vending machines, food preparation 
equipl:r',ent, and scientific and industrial equipment. 

F. In medical and clinical buildings: Examination and surgical lights, low-ambient night-lights, and 
lighting integral to medical equipment, provided that these lighting systems are additions to and 
separately switched from a general lighting system. 

G. Lighting for plant growth or maintenance, if it is controlled by a multi-level astronomical time-switch 
control that complies with the applicable provisions of Section 110.9. 

H. Lighting equipment that is for sale. 

I. Lighting demonstration equipment in lighting education facilities. 

J. Lighting that is required for exit signs subject to the CBC. Exit signs shall meet the requirements of the 
Appliance Efficiency Regulations. 

K. Exitway or egress illumination that is normally off and that is subject to the CBC. 

L. In hotel/motel buildings: Lighting in guestrooms (lighting in hotel/motel guestrooms shall comply with 
Section 130.0(b). (Indoor lighting not in guestrooms shall comply with all applicable nonresidential 
lighting requirements in Part 6.) 

M. In high-rise residential buildings: Lighting in dwelling units (Lighting in high-rise residential dwelling 
units shall comply with Section 130.0(b).) (Indoor lighting not in dwelling units shall comply with all 
applicable nonresidential lighting requirements in Part 6.) 

N. Temporary lighting systems. (As defined in Section 100.1.) 

0. Lighting in occupancy group U buildings less than 1,000 square feet. 

P. Lighting in unconditioned agricultural buildings less than 2,500 square feet. 

Q. Lighting systems in qualified historic buildings, as defmed in the California Historical Building Code 
(Title 24, Part 8), are exempt from the Lighting Power Density allowances, if they consist solely of 
historic lighting components or replicas ofhistofi.c lighting components. If lighting systems in qualified 
buildings contain some historic lighting components or replicas of historic components, combined with 
other lighting components, only those historic or historic replica components are exempt. All other 
lighting systems in qualified historic buildings shall comply with the Lighting Power Density 
allowances. 

R Lighting in nonresidential parking garages for seven or less vehicles: Lighting in nonresidential parking 
garages for seven or less vehicles shall comply with the applicable residential parking garage 
provisions of Section 150.0(k). 
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S. Lighting for signs: Lighting for signs shall comply with Section 140.8. 

T. Lightis:g fer aatomatie teller maehlnes that are loeated mside parking garages. 

YI. Lighting in refrigerated cases less than 3,000 square feet (Lighting in refrigerated cases less than 
3,000 square feet shall comply with the Title 20 Appliance Efficiency Regulations). 

¥1[.Lighting in elevators where the lighting meets the requirements ofAfilIRAE/mSN:A: Sta:Bdard 90.1, 
min Section 120.6Cf). 

4. Luminaire Classification and Power. Luminaire Classification and Power shall be determined in 
accordance with Section 130.0(c). 

(b) Calculation of Allowed Indoor Lighting Power lhnsii3•: General Rules 

I. The allowed Indoor Lighting Power I>@DBity allotment for conditioned areas shall be calculated separately 
from the allowed Lighting Power I>@DBfoy allotment for unconditioned areas. Each allotment is applicable 
solely to the area to which it applies, and there shall be no trade-offs between conditioned and 
unconditioned area allotments. 

2. Allowed Indoor Lighting Power I>@Ilsity allotment shall be calculated separately from the allowed Outdoor 
Lighting Power I>@DBif)' allotment. Each allotment is applicable solely to the area to which it applies, and 
there shall be no trade-offs between the separate Indoor and Outdoor allotments. 

3. The Allowed Indoor Lighting Power I>@DSif)' allotment for general lighting shall be calculated as follows: 

A. The Complete Building Method, as described in Section 140.6(c)l, shall be used only for an entire 
building, except as permitted by Section 140.6(c)l. As descnbed more fully in Section 140.6(c)l, and 
subject to the adjustments listed there, the Allowed Indoor Lighting Power I>@Ilsif)· allotment for 
general lighting for the entire building shall be calculated as follows: 

i. For a conditioned building, the product of the square feet of conditioned space of the building 
times the applicable allotment of watts per square foot described in TABLE 140.6-B. 

ii. For an unconditioned building, the product of the square foot of unconditioned space of the 
building times the applicable allotment of watts per square feet described in TABLE 140.6-B. 

B. The Area Category Method, as described in Section 140.6(c)2, shall be used either by itself for all areas 
in the building, or when some areas in the building use the Tailored Method described in Section 
140.6(c)3. Under the Area Category Method (either by itself or in conjunction with the Tailored 
Method), as described more fully in Section 140.6(c)2, and subject to the adjustments listed there, the 
allowed Indoor Lighting Power I>@11sif)· allotment for general lighting shall be calculated for each area 
in the building as follows: 

i. For conditioned areas, by multiplying the conditioned square feet of the area times the applicable 
allotment of watts per square foot for the area shown in TABLE 140.6-C (or TABLE 140.6-D if 
the Tailored Method is used for that area). 

ii. For unconditioned areas, by multiplying the unconditioned square feet of the area times the 
applicable allotment of watts per square foot for the area shown in TABLE 140.6-C (or TABLE 
140.6-D if the Tailored Method is used for that area). 

The Allowed Indoor Lighting Power I>@11sity allotment for general lighting for one area for which the 
Area Category Method was used may be increased up to the amount that the Allowed Indoor Lighting 
Power I>@mity allotment for general lighting for another area using the Area Category Method or 
Tailored Method is decreased, except that such increases and decreases shall not be made between 
conditioned and unconditioned space. 

C. The Tailored Method, as described in Section 140.6(c)3, shall be used either by itself for all areas in the 
building, or when some areas in the building use the Area Category Method described in Section 
140.6(c)2. Under the Tailored Method (either by itself or in conjunction with the Area Category 
Method) as described more fully in Section 140. 6( c )3, and subject to the adjustments listed there, 
allowed Indoor Lighting Power I>@Ilsif)' allotment for general lighting shall be calculated for each area 
in the building as follows: 
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i. For conditioned areas, by multiplying the conditioned square feet of the area times the applicable 
allotment of watts per square foot for the area shown in TABLE140.6-D (or TABLE140.6-C if the 
Area Category Method is used for that area); 

ii For unconditioned areas, by multiplying the unconditioned square feet of the area times the 
applicable allotment of watts per square foot for the area shown in TABLE140.6-D (or 
TABLE140.6-C if the Area Category Method is used for that area); 

The Allowed Indoor Lighting Power D@ftsity allotment for general lighting for one area for which the 
Tailored Method was used may be increased up to the amount that the Allowed Indoor Power Lighting 
D@miit;' for general lighting for another area is decreased, but only ifthe Tailored Method or Area 
Category Method was used for the other area, except that such increases and decreases shall not be 
made between conditioned and unconditioned space. 

D. If the Area Category Method is used for an area, the Tailored Method may not be used for that area. If 
the Tailored Method is used for an area, the Area Category Method may not be used for that area. 

4. Allowed Indoor Lighting Power D@Baity allotments for all lighting power allotments other than general lighting 
shall be restricted as follows: 

A. When using the Area Category Method, allowed Indoor Lighting Power allotments for specialized task 
work; ornamental; precision commercial and industrial work; white board or chalk board; accent, 
display and feature; decorative; or Videoconferencing Studio; may not be increased as a result of, or 
otherwise traded off against, decreasing any other allotment; and 

B. When using the Tailored Method, allowed Indoor Lighting Power allotments for wall display; floor 
display and task; ornamental/special effect; or very valuable display case; may not be increased, or 
otherwise traded between any of the separate allotments. 

( c) Calculation of Allowed Indoor Lighting Power D@as~: Specific Methodologies. The allowed indoor 
Lighting Power D@ftBitj' for each building type, or each primary function area shall be calculated using only one 
of the methods in Subsection 1, 2 or 3 below as applicable. 

1. Complete Building Method. Requirements for using the Complete Building Method include all of the 
following: 

A. The Complete Building Method shall be used only for building types, as defined in Section 100 .1, that 
are specifically listed in TABLE 140.6-B. (For example, retail and wholesale stores, hotel/motel, and 
highrise residential buildings shall not use this method.) 

B. The Complete Building Method shall be used only on projects involving: 

i. Entire buildings with one type of use occupancy; or 

EXCEPTION to Section 140.6(c)1Bi: If a parking garage plus another type ofuse listed in 
TABLE 140.6-B are part ofa single building, the parking garage portion of the building and other 
type of use portion of the building shall each separately use the Complete Building Method. 

ii. Mixed occupancy buildings where one type of use makes up at least 90 percent of the entire 
building (in which case, when applying the Complete Building Method, it shall be assumed that 
the primary use is 100 percent of the building); or 

iii. A tenant space where one type of use makes up at least 90 percent of the entire tenant space (in 
which case, when applying the Complete Building Method, it shall be assumed that the primary 
use is 100 percent of the tenant space). 

C. The Complete Building Method shall be used only when the applicant is applying for a lighting permit 
and submits plans and specifications for the entire building or the entire tenant space. 

D. Under the Complete Building Method, the allowed indoor Lighting Power allotment is the Lighting 
Power Density value times the floor area of the entire building. 

2. Area Category Method. Requirements for using the Area Category Method include all of the following: 

A. The Area Category Method shall be used only for primary function areas, as defined in Section 100 .1, 
that are listed in TABLE 140.6-C. 
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B. Primary Function Areas in TABLE 140.6-C shall not apply to a complete building. Each primary 
:function area shall be determined as a separate area. 

C. For purposes of compliance with Section 140.6(c)2, an "area" shall be defined as all contiguous areas 
that accommodate or are associated with a single primary :function area listed in TABLE 146.0-C. 

D. Where areas are bounded or separated by interior partitions, the floor area occupied by those interior 
partitions may be included in a Primary Function Area. 

E. If at the time of permitting for a newly constructed building, a tenant is not identified for a multi-tenant 
area, a maximum of0.6 watts per square foot shall be allowed for the lighting in each area in which a 
tenant has not been identified. The area shall be classified as Unleased Tenant Area. 

F. Under the Area Category Method, the allowed indoor Lighting Power 9@:ruiiij· for each primary area is 
the Lighting Power Density value in TABLE 140.6-C times the square feet of the primary :function. The 
total allowed indoor Lighting Power 9@:ruiit;;,· for the building is the sum of all allowed indoor Lighting 
Power 9@:ruiiti@s for all areas in the building. 

G. In addition to the allowed indoor Lighting Power 9@Bsity calculated according to Sections 140.6( c )2. A 
through F, the building may add additional lighting power allowances for specialized task work, 
ornamental, precision, accent, display, decorative, and white boards and chalk boards, in accordance 
with the footnotes in TABLE 140.6-C under the following conditions: 

i. Only primary :function areas having a footnote next to the allowed Lighting Power Density 
allotments in TABLE 140.6-C shall qualify for the added lighting power allowances in accordance 
with the correlated footnote listed at the bottom of the table; and 

ii. The additional lighting power allowances shall be used only if the plans clearly identify all 
applicable task areas and the lighting equipment designed to illuminate these tasks; and 

iii. Tasks that are performed less than two hours per day or poor quality tasks that can be improved are 
not eligible for the additional lighting power allowances; and 

iv. The additional lighting power allowances shall not utilize any type of luminaires that are used for 
general lighting in the building; and 

v. The additional lighting power allowances shall not be used when using the Complete Building 
Method, or when the Tailored Method is used for any area in the building; and 

vi. The additional lighting power allowed is the smaller of lighting power listed in the applicable 
footnote in TABLE 140.6-C, or the actual design wattage may be added to the allowed lighting 
power; and 

vii. In addition to all other additional lighting power allowed under Sections 140.6(c)2Gi through vi, 
up to 1.5 watts per square foot of additional lighting power shall be allowed in a videoconferencing 
studio, as defined in Section 100.l, provided the following conditions are met: 

a. A completed and signed Installation Certificate is prepared and submitted in accordance with 
Section 130.4(b), specifically detailing compliance with the applicable requirements of 
Section 140.6(c)2Gvii; and 

b. The Videoconferencing Studio is a room with permanently installed videoconferencing 
cameras, audio equipment, and playback equipment for both audio-based and video-based 
two-way communication between local and remote sites; and 

c. General lighting is switched in accordance with TABLE 130.1-A; and 

d. Wall wash lighting is separately switched from the general lighting system; and 

e. All of the lighting in the studio, including general lighting and additional lighting power 
allowed by Section 140.6(c)2Gvii is controlled by a multiscene programmable control system 
(also known as a scene preset control system). 

3. Tailored Method. Requirements for using the Tailored Method include all of the following: 

A. The Tailored Method shall be used only for primary :function areas listed in TABLE 140.6-D, as 
defined in Section 100.1, and for IES allowances listed in Section 140.6(c)3H. 
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B. Allowed Indoor Lighting Power lJeftBity allotments for general lighting shall be determined according 
to Section 140.6(c)3G or H, as applicable. General lighting shall not qualify for a mounting height 
multiplier. 

C. For compliance with this Item, an "area" shall be defined as all contiguous areas that accommodate or 
are associated with a single primary :function area listed in TABLE 140.6-D. 

D. Where areas are bounded or separated by interior partitions, the floor area occupied by those interior 
partitions may be included in a Primary Function Area. 

E. In addition to the allowed indoor Lighting Power JJeRsity allotments for general lighting calculated 
according to Sections 140.6(c)3G or H, as applicable, the building may add additional lighting power 
allowances for wall display, floor display and task lighting, ornamental/special effects, and very 
valuable display cases according to Section 140.6(c)31 through L. 

F. The general lighting system shall not use narrow beam direction lamps, wall-washer, valance, direct 
cove, or perimeter linear slot types of lighting systems. 

G. Determine allowed indoor Lighting Power JJellBity allotments for general lighting for primary :function 
areas listed in TABLE 140.6-D as follows: 

L Use the IES Illuminance values (Lux) listed in Column 2 to determine the Allowed General 
Lighting Power Density allotments for the area. 

ii.· Determine the room cavity ratio (RCR) for the area. The RCR shall be calculated according to the 
applicable equation in TABLE 140.6-F. 

iii. Find the allowed Lighting Power Density allotments in TABLE 140.6-G that is applicable to the 
IES illuminance value (Lux) from Column 2 of Table 140.6-D (as described in Item i.) and the 
RCR determined in accordance with TABLE 140.6-F (as described in Item ii). 

iv. Determine the square feet of the area in accordance with Section 140.6(c)3C and D. 

v. Multiply the allowed Lighting Power Density allotment, as determined in accordance with Item iii 
by the square feet of each primary :function area, as determined in accordance with Item iv. The 
product is the Allowed Indoor Lighting Power JJeRsity allotment for general lighting for the area. 

H. Determine allowed indoor Lighting Power JJeRsit.y allotments for general lighting for only specific 
primary :function areas NOT listed in TABLE 140.6-D as follows: 

i. Use this Section only to calculate allowed indoor lighting power deRsities for general lighting in 
the following primary :function areas. Do not use Section 140.6(c)3H for any primary :function 
areas NOT listed below: 

a. Exercise Center, Gymnasium 

b. Medical and Clinical Care 

c. Police Stations and Fire Stations 

d. Public rest areas along state and federal roadways 

e. Other primary :function areas that are 'l'lffi-listed in-neither TABLE 140.6-C nor TABLE140.6-
D_,_ 

ii. When calculating allowed indoor Lighting Power JJeRsity allotments for general lighting using 
Section 140.6(c)3H, the building shall not add additional lighting power allowances for any other 
use, including but not limited to wall display, floor display and task, ornamental/special effects, 
and very valuable display case lighting. 

iii. Calculate the allowed indoor Lighting Power DellBit)' for each primary :function area in the 
building as follows: , 

a. Determine the illuminance values (Lux) according to the Tenth Edition IES Lighting 
Handbook (IES HB), using the Recommended Horizontal Maintained Illuminance Targets for 
Observers 25-65 years old for illuminance. 
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b. Determine the room cavity ratio (RCR) for area. The RCR shall be calculated according to the 
applicable equation in TABLE 140.6-F. 

c. Find the allowed lighting power density in TABLE 140.6-G that is applicable to the 
illuminance value (Lux) determined in accordance with Item (a) and the RCR determined in 
accordance with Item (b ). 

d. Determine the square feet of the area. For compliance with this item, an "area" shall be 
defined as all contiguous areas that accommodate or are associated with a single primary 
function area listed in Item (i). Where areas are bounded or separated by interior partitions, the 
floor area occupied by those interior partitions may be included in a Primary Function Area. 

e. Multiply the square feet determined in accordance with Item ( d), by the allowed lighting 
power density determined in accordance with item ( c ). The product is the Allowed Indoor 
Lighting Power I>irn-sity allotment for general lighting for the area. 

I. Determine additional allowed power for wall display lighting according to column 3 of Table 140.6-D 
for each primary function area as follows: 

i. Additional wall display lighting power shall not be available when using Section 140.6(c)3H for 
determining the Allowed Indoor Lighting Power I>@BBity allotment for general lighting for the 
area. 

ii. Floor displays shall not qualify for wall display allowances. 

iii. Qualifying wall lighting shall: 

a. Be mounted within 10 feet of the wall having the wall display. When track lighting is used for 
wall display, and where portions of that lighting track are more than 10 feet from the wall and 
other portions are within 10 feet of the wall, portions of track more than 10 feet from the wall 
shall not be used for the wall display allowance. 

b. Be a lighting system type appropriate for wall lighting. Lighting systems appropriate for wall 
lighting are lighting track adjacent to the wall, wall-washer luminaires, luminaires behind a 
wall valance or wall cove, or accent light. (Accent luminaires are adjustable or fixed 
luminaires with PAR, R, MR, AR, or other directional lamp types.) 

iv. Additional allowed power for wall display lighting is available only for lighting that illuminates 
walls having wall displays. The length of display walls shall include the length of the perimeter 
walls, including but not limited to closable openings and permanent full height interior partitions. 
Permanent full height interior partitions are those that (I) extend from the floor to no more than two 
feet of the ceiling or are taller than ten feet, and (II) are permanently anchored to the floor, 
provided, however, that neither commercial industrial stacks nor industrial storage stacks are 
permanent full height interior partitions. 

v. The wall display mounting height multiplier is the applicable factor from TABLE 140.6-E. 
Mounting height is the distance from the finished floor to the bottom of the luminaire. J,l,'a}l !ii-splay 
lightmg w~ vmymg mcnm:tmg k@ights shall©€! S€lflaF&t©ly a€lt€lrmift€le mie©F It©m vi.The wall 
disnlay mounting height multipliers shall be used to reduce the design watts of the space. 

vi. The additional allowed power for wall display lighting shall be the smaller of: 

a. The product of wall display power determined in accordance with TABLE 140.6-D, times the 
wall display lengths determined in accordance with Item iv., tim©s th© m©Y:Dtmg h@ight 
maltipli@f t:l@t@l'Hlili@d m !l@€!€lf00ft€!€l with It@m v; or 

b. The actual power used for the wall display lighting systems. 

J. Determine additional allowed power for floor display lighting and task lighting as follows: 

i. Neither additional allowed power for floor display lighting nor additional allowed power for task 
lighting shall be available when using Section 140.6(c)3H for determining allowed indoor Lighting 
Power I>@Dsity allotment for general lighting. 

ii. Displays that are installed against a wall shall not qualify for the floor display lighting power 
allowances. 
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iii. Lighting internal to display cases shall be counted as floor display lighting in accordance with 
Section 140.6(c)3J; or very valuable display case lighting in accordance with Section 140.6(c)3Liii 
and iv. 

iv. Additional allowed power for floor display lighting, and additional allowed power for task lighting, 
may be used by qualifying floor display lighting systems, qualifying task lighting systems, or a 
combination of both. For floor areas qualifying for both floor display and task lighting power 
allowances, the additional allowed power shall be used only once for the same .floor area, so that 
the allowance shall not be additive. 

v. Qualifying floor display lighting shall: 

a. Be mounted no closer than 2 feet to a wall. 

b. Consist of only (I) directional lighting types, such as PAR, R, MR, AR; or (II) lighting 
employing optics providing directional display light from nondirectional lamps. 

c. If track lighting is used, shall be onlY track heads that are classified as direction lighting types. 

vi. Qualifying task lighting shall: 

a. Be located immediately adjacent to and capable of illuminating the task for which it is 
installed. 

b. Be of a type different from the general lighting system. 

c. Be separately switched from the general lighting system. 

vii. If there are illuminated floor displays, floor display lighting power shall be used only if allowed by 
column 4 of TABLE 140.6-D. 

viii. Additional allowed power for a combination of floor display lighting and task lighting shall be 
available only for (I) floors having floor displays; or (II) floors not having floor displays but 
having tasks.having illuminance recommendations that appear in the Tenth Edition of the IES 
Lighting Handbook and that are higher than the general lighting level in column 2 ofT ABLE 
140.6-D. The square footage of floor display or the square footage of task areas shall be 
determined in accordance with Section 140.6(c)3C and D, except that any floor area designed to 
not have floor displays or tasks, such as floor areas designated as a path of egress, shall not be 
included for the floor display allowance. 

iX. For floor display lighting where the bottom of the luminaire is 12 feet or higher above the fmished 
iloor, the wattage allowed in column 4 of TABLE 140.6-D may be increased by multiplying the 
floor display lighting power allowance by the appropriate factor from TABLE 140.6-E 

Luminaire mounting height is the distance from the finished floor to the bottom of the luminaire. 
V.~11 display lightiftg with varyiftg m©ttmi:ftg h@igkts shall@@ s@pwat@ly d@t©fmtil©@oo@©r lt©m 
*'The floor display mounting height multipliers shall be used to reduce the design watts of the 
space. 

x. The additional allowed power for floor display lighting for each applicable area shall be the 
smaller of: 

a. The product of allowed floor display and task lighting power determined in accordance with 
Section 140.6(c)3Jvii times the floor square footage determined in accordance with Section 
140.6( c )3Jvili tim:@s th@ h@igkt mllltipli©r if appF0priat© itt &iiliil0FWmliliil with S@@ti0fl 
14 Q.fi(@)3JMi; or 

b. The actual power used for the floor display lighting systems. 

K. Determine additional allowed power for ornamental/special effects lighting as follows: 

i. Additional allowed power for ornamental/special effects lighting shall not be available when using 
Section 140.6(c)3H for determining general Lighting Power D@ll:Sity allowances. 

ii. Qualifying ornamental lighting includes luminaires such as chandeliers, sconces, lanterns, neon 
and cold cathode, light emitting diodes, theatrical projectors, moving lights and light color panels 

SECTION 140. 6 - PRESCRIPTIVE REQUIREMENTS FOR INDOOR LIGHTING 



Page 212 2016 Building Energy Efficiency Standards 

when any of those lights are used :in a decorative manner that does not serve as display lighting or 
general lighting. 

iii. Additional light:ing power for omamental/special effects light:ing shall be used only if allowed by 
Column 5 of TABLE 140.6-D. 

iv. Additional light:ing power for ornamental/special effects light:ing shall be used only :in areas hav:ing 
ornamental/special effects lighting. The square footage of the floor area shall be determ:ined in 
accordance with Section 140.6(c)3C and D, and it shall not include floor areas not having 
ornamental/special effects lighting. 

v. The additional allowed power for ornamental/special effects lighting for each applicable area shall 
be the smaller of: 

a. The product of the allowed ornamental/special effects lighting power determ:ined in 
accordance with Section 140.6(c)3Kiii, times floor square footage determ:ined in accordance 
with Section 140.6(c)3Kiv; or 

b. The actual power of allowed ornamental/special effects lighting. 

L. Determ:ine additional allowed power for very valuable display case lighting as follows: 

i. Additional allowed power for very valuable display case lighting shall not be available when using 
Section 140.6(c)3H for determining general Lighting Power 90nsity allowances. 

ii. Additional allowed power for very valuable display case lighting shall be available only for display 
cases :in appropriate function areas in retail merchandise sales, museum and religious worship. 

iii. To qualify for additional allowed power for very valuable display case lighting, a case shall 
contain jewelry, coins, fine china, fine crystal, precious stones, silver, small art objects and 
artifacts, and/or valuable collections the display of which involves customer inspection of very fine 
detail from outside of a locked case. · 

iv. Qualifying lighting includes internal display case lighting or external lighting employing highly 
directional luminaires specifically designed to illuminate the case or inspection area without spill 
light, and shall not be fluorescent lighting unless installed inside of a display case. 

v. If there is qualifying very valuable display case lighting, in accordance with Section 140.6(c)3Liii, 
the smallest of the following separate lighting power for display cases presenting very valuable 
display items is permitted: 

a. The product of the area of the primary function and 0.8 watt per square foot; or 

b. The product of the area of the display case and 12 watts per square foot; or 

c. The actual power oflighting for very valuable displays. 

( d) Automatic Daylighting Controls in Secondary Day lit Zones. All luminaires providing general lighting that is 
in, or partially :in a Secondary Side lit Day lit Zone as defined in Section 13 0 .1 ( d) 1 C, and that is not in a Primary 
Sidelit Daylit Zone shall: 

l. Be controlled independently from all other luminaires by automatic daylighting controls that meet the applicable 
requirements of Section 110.9; and 

2. Be controlled in accordance with the applicable requirements in Section 130.1 ( d)2; and 

3. All Secondary Sidelit Daylit Zones shall be shown on the plans submitted to the enforc:ing agency. 

EXCEPTION 1toSection140.6(d): Luminaires in Secondary Sidelit Daylit Zone(s) in areas where the total 
wattage of general lighting is less than 120 Watts. 

EXCEPTION 2 to Section 140.6(d): Luminaires in parking garages comply:ing with Section 130.l(d)3. 
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TABLE 140.6-A LIGHTING POWER J;;E;.~.:J?¥.ADJUSTMENT FACTORS (P AF) 
TYPE OF CONTROL TYPE OF AREA FACTOR 

a. To qualify for any of the Power Adjustment Factors in this table, the installation shall comply with the applicable requirements in 
Section 140.6(a)2 
b. Only one P AF may be used for each qualifying luminaire unless combined below. 
c. Lighting controls that are required for compliance with Part 6 shall not be eligible for a P AF 

Any area < 250 SEjllare feet eae!aseEi ey Elser ta eeiling partitioas; 1. Partial OH Osellflaat Seasiag Caatrol ~ 
aft)' sil!ie elassroam, eoafereaee or '"•'aitiag ream. 

I. Daylight Dimming ulus OFF Control Luminaires in skvlit daylit zone or J;!rim!ID'. sidelit daylit zone 0.10 

In open plan offices > 250 No larger than 125 square feet 0.40 
2. Occupant Sensing Controls in Large square feet: One sensor From 126 to 250 square feet 0.30 Open Plan Offices controlling an area that is: From 251 to 500 square feet 0.20 

3. Dimmiag I Jl.lfam!al Dimmiag -0:-Hi 
Hatelslmotels, restaHrants, al:!Elitoriums, theaters 

System I Ml!ltiseeae Programmable {l.,20 

Luminaires in -non-daylit areas:, 
Luminaires that gyalifv for other P AFs in this table may also gualifv 0.10 

3 .Institutional Tuning 
for this tuning P AF. 

Luminaires in daylit areas: 
Luminaires that gualify for other P AFs in this table may also gualify 0.05 
for this tuning PAF. 

All building types less than 10,000 square feet. 
4. Demand Responsive Control Luminaires that qualify for other P AFs in this table may also qualify 0.05 

for this demand responsive control P AF 

5. ComeiaeEi Maflijal :tlimmiag plt!S Pal'Eial Aay area < :650 SEjllafe feet eaelaseel ey Elaar to eeiliag partitioas; 
~ 

Ol-! OeE:lllflaat Seasiag Caatrol aft)' sti!e elassroam, eaafereaee er waiting raom 
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TABLE 140.6-B COMPLETE BUILDING METHOD LIGHTING POWER DENSITY VALUES 

TYPE OF BUILDING ALLOWED LIGHTING POWER DENSITY 
(WATTS PER SQUARE FOOT) 

Auditorium Building Hl.4 

Classroom Building 1.1 

Commercial and Industrial Storage Building 0.6Q 

Convention Center Building -141.0 

Financial Institution Building Hl.O 

General Commercial Building/Industrial Work Building I.OQ 

Grocery Store Building 1.5.Q. 

Library Building Hl.2 

Medical Building/Clinic Building Hl.O 

Office Building 0.8Q 

Parking Garage Building 0.2Q 

Religious Facility Building -J:.:61.5 

Restaurant Building -141.1 

School Building H0.95 

Theater Building 1.3 

All others buildings M0.50 

TABLE 140.6-C AREA CATEGORY METHOD-LIGHTING POWER DENSITY VALUES (WATTSIF'I'2) 
ALLOWED 
LIGHTING ALLOWED LIGHTING 

PRIMARY FUNCTION AREA POWER PRIMARY FUNCTION AREA POWER DENSITY 
DFNSTTV (W/ft') 

(W/ft2) 

Auditorium Area Hl.40 3 Reading areas -h2Ll 3 

Auto Repair Area 0.9.Q 2 
Library Area 

Stack areas 1.5 3 

Beauty Salon Area 1.7 Hotel lobby H0.95 3 

Civic Meeting Place Area 1.3 3 
Lobby Area 

Main entry lobby H0.95 3 

Classroom, Lecture, Training, 1.2 5 Locker/Dressing Room M0.70 
Vocational Areas 

Commercial and Industrial Storage 
0.6Q Lounge Area H0.90 3 

Areas (conditioned and unconditioned) 

Commercial and Industrial Storage 
0.7 Malls and Atria -140.95 3 

Areas (refrigerated) 

Convention, Conference, Multipurpose .f-:4...1.2 3 Medical and Clinical Care Area 1.2 
and Meeting Center Areas 

Corridor, Restroom, Stair, and Support 0.6.Q > 250 square feet 0.75 
Areas Office Area 

Dining Area Hl.O 3 :S 250 square feet 1.0 

Electrical, Mechanical, Telephone 
~.55 2 Parking Area~ 

0.14 
Rooms 

Exercise Center, Gymnasium Areas 1.0 
Parking Garage 

Dedicated Ramps 0.3Q Area 

Exhibit, Museum Areas ;!-;-01.8 Daylight 
Adaptation Zones 9 0.6Q 

Financial Transaction Area -141.0 3 Religious Worship Area 1.5 3 

General Low bay 0.9 2 Retail Merchandise Sales, Wholesale 1.2 6and7 

Commercial 
Showroom Areas 

and Industrial High bay 1.0 2 

Work Areas Precision 1.2 4 Motion picture 0.9Q 3 

Theater Area 
1.4 3 Grocery Sales Area 1.2 6and7 Performance 
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CONTINUED: TABLE 140. 6-C AREA CATEGORY METHOD - LIGHTING POWER DENSITY VALUES 
(WATTS/FT2

) 

Hetel Faneaen ,~a M~ Haflspertatien Faneaoo ,~ .:id 

Concourse& 0.50 
Hotel Function Area 1.43 Transportation Baggage 

Function Area 
Ticketing 1.0 

Kitchen, Food Preparation Areas -h6L2 Videoconferencing Studio 1.28 

Laboratory Area, Scientific 1.41 Waiting Area H0.803 

Laundry Area -0-:90.70 All other areas MO.SO 

Footnotes for this table are listed below. 

FOOTNOTES FOR TABLE 140.6-C: 
See Section 140.6(c)2 for an explanation of additional lighting power available for specialized task work, ornamental, precision, accent, 
display, decorative, and white boards and chalk boards, in accordance with the footnotes in this table. The smallest of the added lighting 
power listed in each footnote below, or the actual design wattage, may be added to the allowed lighting power only when using the Area 
Category Method of compliance. 

Footnote Type oflighting system allowed Menimmft ~lowed~lighting power~. 
number (W /ff of task area unless otherwise noted) 

1 Specialized task work 0.2QW/ff 

2 Specialized task work 0.5QW!ff 

3 Ornamental lighting as defined in Section 100.1 and in accordance 
0.5QW!ff with Section 140.6.(c)2. 

4 Precision commercial and industrial work 1.0 W/ff 

5 Per linear foot of white board or chalk board. 5.5 W per linear foot 

6 Accent, display and feature lighting - luminaires shall be adjustable or 
0.3Q W/ff directional 

7 Decorative lighting - primary function shall be decorative and shall be 0.2QW/ff in addition to general illumination. 

~ Additional Videoconferencing Studio lighting com12lying with all of 
1.5 W/ff the requirr.ments in Section 140.6(c}2Gvii. 

9 Daylight Ad;mtation Zones shall be no longer than 66 feet from the entrance to the 12arking gar!!ge 

IO Additional allowance for ATM locations in Parking Garages. 200 watts for first ATM location. 50 watt for each 
Allowance 12er ATM. additional ATM location in a gi:ou12. 

& f,aelitianal liiaeeeaflfereneffig Smaie !ightiilg eeffiJ3lyffig with all af M-Wlff the FeEjlflfemeflts iH Seeaen l4G.€iEej2G>«ii. 

9 E>ay!ighl AElajltatiaH ;?;enes shall be ae laagef thaa ee feet frem the eatfaooe te the j'laffiiag gaFage 
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TABLE 140 6-D TAILORED METHOD LIGHTING POWER ALLOWANCES 
1 2 3 4 5 

Allowed 

Wall Display Combined 
General Floor Display Allowed Ornamental/ 

Primary Function Area Illumination ~ Power and Special Effect Lighting 
Level (Lu:x) 

Power 
Task Lighting Power Densi~ IW/ft2} ~(W/ft) 
Power~ 

(W/ft2) 

Auditorium Area 300 2.25 0.3 0.5 

Civic Meeting Place 300 3.15 0.2 0.5 

Convention, Conference, Multipurpose, and 
300 2.50 0.4 0.5 Meeting Center Areas 

Dining Areas 200 1.50 0.6 0.5 

Exhibit, Museum Areas 150 15.0 1.2 0.5 

Financial Transaction Area 300 3.15 0.2 0.5 

Grocery Store Area 500 8.00 0.9 0.5 

Hotel Function Area 400 2.25 0.2 0.5 

Lobby Area: 

Hotel lobby 200 3.15 0.2 0.5 

Main entry lobby 200 0 0.2 0 

Lounge Area 200 7.00 0 0.5 

Malls and Atria 300 3.50 0.5 0.5 

Religious Worship Area 300 1.50 .{l.5 0.5 

Retail Merchandise Sales, and Showroom 
400 14.00 1.0 0.5 Areas 

Theater Area: 

Motion picture 200 3.00 0 0.5 

Performance 200 6.00 0 0.5 

Transportation Function Area 300 3.15 0.3 0.5 

Waiting Area 300 3.15 0.2 0.5 

TABLE 140.6-E ADJUSTMENTS FOR MOUNTING HEIGHT ABOVE FLOOR 
Height in feet above finished floor and bottom of 

Floor Display or Wall Display - Multiply by 
luminaire(s) 

< 12' 1.00 

12' to 16' ~087 

> 16' +,;.Q 0 77 

TABLE 140.6-F ROOM CAVITY RATIO (RCR) EQUATIONS 
Determine the Room Cavity Ratio for TABLE 140.6-G using one of the following equations. 

Room cavity ratio for rectangular rooms 

RCR= 
5xHx(L+ W) 

LxW 
Room cavity ratio for irregular-shaped rooms 

RCR= 
2.5xHxP 

A 
Where: L =Length of room; W =Width ofroom; H =Vertical distance from the work plane to the centerline of the lighting fixture; P= 
Perimeter of room, and A= Area of room 
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TABLE 140.6-G ILLUMINANCE LEVEL (LUX) POWER DENSITY VALUES (WATTS/FF) 
Illuminance Level (Lux) RCR::;2.0 RCR > 2.0 and::; 3.5 RCR > 3.5 and::; 7.0 RCR>7.0 

50 ~.18 -!80.22 M0.32 M0.46 

100 M0.30 M0.38 M0.56 h2o0.84 

200 M0.48 M0.64 ~0.88 +:91.34 

300 M0.64 M0.82 +.41.12 ~l.76 

400 W0.78 H0.98 Hl.34 ;b?,2.08 

500 M0.90 ±;1;1.10 Ml.52 :i:42.32 

600 ±;1,1.06 +.41.26 ~1.74 ;!-,92.60 

700 +.41.24 Hl.46 2.31.981.82 J.:32.96 

800 Ml.44 +:91.70 U2.28 ~3.30 

900 Hl.66 ;b?,2.00 ~2.64 ~3.74 

1000 +:91.84 :i:42.20 J.:32.90 4-M.06 
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SECTION 140.7 - REQUIREMENTS FOR OUTDOOR LIGHTING 

(a) An outdoor lighting installation complies with this section if it meets the requirements in Subsections. (b) and 
( c ), and the actual outdoor lighting power installed is no greater than the allowed outdoor lighting power 
calculated under Subsection ( d). The allowed outdoor lighting shall be calculated according to Outdoor Lighting 
Zone in Title 24, Part 1, Section 10-114. 

EXCEPTIONS to Section 140.7(a): When more than 50 percent of the light from a luminaire falls within one 
or more of the following applications, the lighting power for that luminaire shall be exempt from Section 140. 7: 

1. Temporary outdoor lighting. 

2. Lighting required and regulated by the Federal Aviation Administration, and the Coast Guard. 

3. Lighting for public streets, roadways, highways, and traffic sign.age lighting, including lighting for driveway 
entrances occurring in the public right-of-way. 

4. Lighting for sports and athletic fields, and children's playgrounds . 

. 5. Lighting for industrial sites, including but not limited to, rail yards, maritime shipyards and docks, piers and 
marinas, chemical and petroleum processing plants, and aviation facilities. 

6. Lighting speei:l:kally for Automated Teller Maehines as required by California Finaneial Code 8eetion 
13040, or required by law through a loeal ordinanee. 

1§.. Lighting of public monuments. 

&1. Lighting of signs complying with the requirements of Sections 130.3 and 140.8. 

9~. Lighting oftrmnels, bridges, stairs, wheelchair elevator lifts for American with Disabilities Act (ADA) 
compliance, and ramps that are other than parking garage ramps. 

-W~.Landscape lighting. 

HI 0. In theme parks: outdoor lighting only for themes and special effects. 

-R-Jl. Lighting for outdoor theatrical and other outdoor live performances, provided that these lighting 
systems are additions to area lighting systems and are controlled by a multiscene or theatrical cross-fade 
control station accessible only to authorized operators. 

H 12. Outdoor lighting systems for qualified historic buildings, as defined in the California Historic 
Building Code (Title 24, Part 8), if they consist solely ofhistoric lighting components or replicas ofhistoric 
lighting components. If lighting systems for qualified historic buildings contain some historic lighting 
components or replicas of historic components, combined with other lighting components, only those 
historic or historic replica components are exempt All other outdoor lighting systems for qualified historic 
buildings shall comply with Section 140.7. 

(b) Outdoor Lighting Power Trade-offs. Outdoor lighting power trade-offs shall be determined as follows: 

1. Allowed lighting power determined according to Section 140.7(d)l for general hardscape lighting 
allowance may be traded to specific applications in Section 140. 7 ( d)2, provided the hardscape area from 
which the lighting power is traded continues to be illuminated in accordance with Section 140. 7 ( d) IA. 

2. Allowed lighting power determined according to Section 140.7(d)2 for additional lighting power allowances 
for specific applications shall not be traded between specific applications, or to hardscape lighting in 
Section 140.7(d)l. 

3. Trading off lighting power allowances between outdoor and indoor areas shall not be permitted. 

( c) Calculation of Actual Lighting Power. The wattage of outdoor luminaires shall be determined in accordance 
with Section 130.0(c). 
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(d) Calculation of Allowed Lighting Power. The allowed lighting power shall be the combined total of the sum of 
the general hardscape lighting allowance determined in accordance with Section 140.7(d)l, and the sum of the 
additional lighting power allowance for specific applications determined in accordance with Section 140.7(d)2. 

1. General Hardscape Lighting Allowance. Determine the general hardscape lighting power allowances as 
follows: 

A.. The general hardscape area of a site shall include parking lot(s), roadway(s), driveway(s), sidewalk(s), 
walkway(s), bikeway(s), plaza(s), bridge(s), tunnel(s), and other improved area(s) that are illuminated. 
In plan view of the site, determine the illuminated hardscape area, which is defined as any hardscape 
area that is within a square pattern around each luminaire or pole that is ten times the luminaire 
mounting height with the luminaire in the middle of the pattern, less any areas that are within a 
building, beyond the hardscape area, beyond property lines, or obstructed by a structure. The 
illuminated hardscape area shall include portions of planters and landscaped areas that are within the 
lighting application and are less than or equal to 10 feet wide in the short dimensions and are enclosed 
by hardscape or other improvement on at least three sides. Multiply the illuminated hardscape area by 
the Area Wattage Allowance (AWA) from Table 140.7-A for the appropriate Lighting Zone. 

B. Determine the perimeter length of the general hardscape area. The total perimeter shall not include 
portions ofhardscape that is not illuminated according to Section 140.7(d)1A. Multiply the hardscape 
perimeter by the Linear Wattage Allowance (L WA) for hardscape from Table 140. 7-A for the 
appropriate lighting zone. The perimeter length for hardscape around landscaped areas and permanent 
planters shall be determined as follows: 

i. Landscaped areas completely enclosed within the hardscape area, and which have a width or length 
less than 10 feet wide, shall not be added to the hardscape perimeter length. 

ii. Landscaped areas completely enclosed within the hardscape area, and which width or length is a 
minimum of 10 feet wide, the perimeter of the landscaped areas or permanent planter shall be 
added to the hardscape perimeter length. 

iii. Landscaped edges that are not abutting the hardscape shall not be added to the hardscape perimeter 
length. 

C. Determine the Initial Wattage Allowance (IW A) for general hardscape lighting from Table 140.7-A for 
the appropriate lighting zone. The hardscape area shall be permitted one IW A per site. 

D. The general hardscape lighting allowance shall be the sum of the allowed watts determined from (A), 
(B) and (C) above. 

2. Additional Lighting Power Allowance for Specific Applications. Additional lighting power for specific 
applications shall be the smaller of the additional lighting allowances for specific applications determined in 
accordance with TABLE 140. 7-B for the appropriate lighting zone, or the actual installed lighting power 
meeting the requirements for the allowance. 
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TABLE 140. 7-A GENERAL HARDSCAPE LIGHTING POWER ALLOWANCE 
Type of Power Allowance Lig:hting: Zone 0 Lighting Zone 1 Lighting Zone 22 Lighting Zone J2 Lighting Zone 4 

Area W artage Allowance 
~0.020 W/ft2 ~.030W/ft2 ~0.040 W/ft2 ~0.050 W/ft2 

(AWA) 

Linear Wattage Allowance No allowance!.! ~.!SW/If MW.25W/If -MG0.35 W/If ~0.45W/lf 
(LWA) 

Initial Wattage Allowance 
340W £4-450W -f.70..520 w ~40W 

(TWA) 

~ontinuous lighting is explicitly prohibited in Lighting Zone 0. A single luminaire of 15 Watts or less may be 
installed at an entrance to a parking area, trail head, fee payment kiosk, outhouse, or toilet facility, as required to 
provide safe navigation of the site infrastructure. Luminaires installed in Lighting Zone 0 shall meet the maximum 
zonal lumen limits for Uptight and Glare specified in Table 130.2-A and 130.2-B. 
2For Lighting Zone 2 and 3. where greater than 50% of the paved surface ofa parking lot is finished with concrete. 
the AW A for that area shall be 0.035 Wlff for Lighting Zone 2 and 0.040 W/ff for Lighting Zone 3. and the LWA 
for both lighting zones shall be 0.70 W/lf This does not extend beyond the parking lot and does not include anv 

· other General Hardscape areas. 
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TABLE 140. 7-B ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC APPLICATIONS 
All d a· t l l h d area an is ance measurements mp, an view un ess ot erwzse note 

Lighting Application 
Lighting Lighting Lighting Lighting Lighting 
ZoneO Zonel Zone2 Zone3 Zone4 

I WA TT AGE ALLOWANCE PER APPLICATION. Use all that apply as appropriate. 

Building Entrances or Exits. Allowance per door. Luminaires qualifying Not ;w..15 ~25 W-35 . 9{}-45 
for this allowance shall be within 20 feet of the door. applicable watts watts watts watts 

Primary Entrances to Senior Care Facilities, Police Stations, 
Hospitals, Fire Stations, and Emergency Vehicle Facilities. Allowance 
per primary entrance(s) only. Primary entrances shall provide access for 

Not 45 80 120 130 the general public and shall not be used exclusively for staff or service 
applicable watts watts watts watts personnel. This allowance shall be in addition to the building entrance or 

exit allowance above. Luminaires qualifying for this allowance shall be 
within 100 feet of the primary entrance. 

Drive Up Windows. Allowance per customer service location. 
Not 40 75 125 200 Luminaires qualifying for this allowance shall be within 2 mounting 

applicable watts watts watts watts 
heights of the sill of the window. 

Vehicle Service Station Uncovered Fuel Dispenser. Allowance per 
Not 120 175 185 330 fueling dispenser. Luminaires qualifying for this allowance shall be 

applicable watts watts watts watts within 2 mounting heights of the dispenser. 

ATM Machine Lighting. Allowance per ATM machine. Luminaires Not 250 watts for :first ATM machine, 70 watts for each 
qualifying for this allowance shall be within 50 feet of the dispenser. aj)Jllicable additional A TM machine. 

I WATTAGE ALLOWANCE PER UNIT LENGTH (w/linear ft). May be used for one or two frontage side(s) per site. 

Outdoor Sales Frontage. Allowance for frontage immediately adjacent 
to the principal viewing location(s) and unobstructed for its viewing 
length. A comer sales lot may include two adjacent sides provided that a Not No 22.5 36 45 
different principal viewing location exists for each side. Luminaires applicable Allowance W/linearft W/linear ft W/linear ft 
qualifying for this allowance shall be located between the principal 
viewing location and the frontage outdoor sales area. 

j WATTAGE ALLOWANCE PER HARDSCAPE AREA (W /ft2
). May be used for any illuminated hardscape area on the site. 

Hardscape Ornamental Lighting. Allowance for the total site 
illuminated hardscape area Luminaires qualifying for this allowance shall 

Not No 0.02 0.04 0.06 be rated for 100 watts or less as detennined in accordance with Section 
130.0(d), and shall be post-top luminaires, lanterns, pendant luminaires, 

applicable Allowance W/ft2 W/ft2 W/ft2 

or chandeliers. I WA TT AGE ALLOWANCE PER SPECIFIC AREA (W /ft2). Use as appropriate provided that none of the following specific 
applications shall be used for the same area. 

Building Facades. Only areas of building fayade that are illuminated 
shall qualify for this allowance. Luminaires qualifying for this allowance 

Not No 0.18 0.35 0.50 shall be aimed at the fa9ade and shall be capable of illuminating it without 
applicable Allowance W/ft2 W/ft2 W/ft2 

obstruction or interference by pennanent building features or other 
objects. 

Outdoor Sales Lots. Allowance for uncovered sales lots used exclusively 
for the display of vehicles or other merchandise for sale. Driveways, 
parking lots or other non sales areas shall be considered hardscape areas Not 0.164 0.555 0.758 1.285 
even if these areas are completely surrounded by sales lot on all sides. applicable W/ft2 W/ft2 W/ft2 W/ft2 

Luminaires qualifying for this allowance shall be within 5 mounting 
heights of the sales lot area. 

Vehicle Service Station Hardscape. Allowance for the total illuminated 
hardscape area less area of buildings, under canopies, off property, or 
obstructed by signs or structures. Luminaires qualifymg for this Not 0.014 0.155 0.308 0.485 
allowance shall be illuminating the hardscape area and shall not be within apolicable W/ft2 W/ft2 W/ft2 W/ft2 

a building, below a canopy, beyond property lines, or obstructed by a sign 
or other structure. 

Vehicle Service Station Canopies. Allowance for the total area within 
Not 0.514 1.005 1.300 2.200 

the drip line of the canopy. Luminaires qualifying for this allowance shall 
applicable W/ft2 W/ft2 W/ft2 W/ft2 

be located under the canopy. 

Sales Canopies. Allowance for the total area within the drip line of fue Not No 0.655 0.908 1.135 
canopy. Luminaires qualifying for this allowance shall be located under 

applicable Allowance W/ft2 W/ft2 W/ft2 

the canopy. 

Non-sales Canopies and Tunnels. Allowance for the total area within Not 0.084 0.205 0.408 0.585 
the drip line of the canopy or inside the tunnel. Luminaires qualifying for 

a1mlicable W/ft2 W/ft2 W/ft2 W/ft2 
this allowance shall be located under the canopy or tunnel. 
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Guard Stations. Allowance up to 1,000 square feet per vehicle lane. 
Guard stations provide access to secure areas controlled by security 
personnel who stop and may inspect vehicles and vehicle occvpants, Not 0.154 0.355 0.708 0.985 
including identification, documentation, vehicle license plates, and mmlicable W/ft2 W/ft2 W/ft2 W/ft2 

vehicle contents. Qualifying luminaires shall be within 2 mounting 
heights of a vehicle lane or the guardhouse. 

CONTINUED: TABLE 140. 7-B ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC 
APPLICATIONS 

All d d" t l l h d area an is ance measurements m p an view un ess ot erw1se note . 
Lighting Application Lighting Lighting Lighting Lighting Lighting 

ZoneO Zonel Zone2 Zone3 Zone4 

Student Pick-up/Drop-off zone. Allowance for the area of the 
student pick-up/drop-off zone, with or without canopy, for 
preschool through 12th grade school campuses. A student pick-
up/drop off zone is a curbside, controlled traffic area on a school Not No 0.12 0.45 No campus where students are picked-up and dropped off from 

applicable Allowance W/ft2 W/ft2 Allowance vehicles. The allowed area shall be the smaller of the actual width 
or 25 feet, times the smaller of the actual length or 25 0 feet. 
Qualifying luminaires shall be within 2 mounting heights of the 
student pick-up/drop-off zone. 

Outdoor Dining. Allowance for the total illuminated hardscape 
of outdoor dining. Outdoor dining areas are hardscape areas used 

Not 0.014 0.135 0.240 o.400 to serve and consume food and beverages. Qualifying luminaires 
applicable W/ft2 W/ft2 W/ft2 W/ft2 

shall be within 2 mounting heights of the hardscape area of 
outdoor dining. 

Special Security Lighting for Retail Parking and Pedestrian 
Hardscape. This additional allowance is for illuminated retail 

Not 0.007 0.009 0.019 No parking and pedestrian hardscape identified as having special 
applicable W/ft2 W/ft.2 W/ft2 Allowance security needs. This allowance shall be in addition to the building 

entrance or exit allowance. 
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SECTION 140.8 - REQUIREMENTS FOR SIGNS 
This section applies to all internally illuminated and externally illuminated signs, unfiltered light emitting diodes 
(LEDs), and unfiltered neon, both indoor and outdoor. Each sign shall comply with either Subsection (a) or (b), as 
applicable. 

(a) Maximum Allowed Lighting Power. 

I. For internally illuminated signs, the maximum allowed lighting power shall not exceed the product of the 
illuminated sign area and 12 watts per square foot. For double-faced signs, only the area of a single face 
shall be used to determine the allowed lighting power. 

2. For externally illuminated signs, the maximum allowed lighting power shall not exceed the product of the 
illuminated sign area and 2.3 watts per square foot. Only areas of an externally lighted sign that are 
illuminated without obstruction or interference, by one or more luminaires, shall be used. 

3. Lighting for unfiltered light emitting diodes (LEDs) and unfiltered neon shall comply with Section 140.8(b). 

(b) Alternate Lighting Sources. The sign shall comply if it is equipped only with one or more of the following 
light sources: 

1. High pressure sodium lamps; or 

2. Metal halide lamps that are: 

A. Pulse start or ceraillic served by a ballast that has a minimum efficiency of 88 percent or greater; or 

B. Pulse start that are 320 watts or smaller, are not 250 watt or 175 watt lamps, and are served by a ballast 
that has a minimum efficiency of 80 percent. 

Ballast efficiency is the measured output wattage to the lamp divided by the measured operating input 
wattage when tested according to ANSI C82.6-2005. 

3. Neon or cold cathode lamps with transformer or power supply efficiency greater than or equal to following: 

A. A minimum efficiency of75 percent when the transformer or power supply rated output current is less 
than 50 mA; or 

B. A minimum efficiency of 68 percent when the transformer or power supply rated output current is 50 
mA or greater. 

The ratio of the output wattage to the input wattage is at 100 percent tubing load. 

4. Fluorescent lighting systems meeting one of the following requirements: 

A. Use only lamps with a minimum color rendering index (CRI) of 80; or 

B. Use only electronic ballasts with a fundamental output frequency not less than 20 kHz. 

5. Light emitting diodes (LEDs) with a power supply having an efficiency of 80 percent or greater; or 

EXCEPTION to Section 140.8(b)5: Single voltage external power supplies that are designed to convert 
120 volt AC input into lower voltage DC or AC output, and have a nameplate output power less than or 
equal to 250 watts, shall comply with the applicable requirements of the Appliance Efficiency Regulations 
(Title 20). 

6. Compact fluorescent lamps that do not contain a medium screw base sockets (E24/E26). 

EXCEPTION 1 to Section 140.8: Unfiltered incandescent lamps that are not part of an electronic message 
center (EMC), an internally illuminated sign, or an externally illuminated sign. 

EXCEPTION 2 to Section 140.8: Exit signs. Exit signs shall meet the requirements of the Appliance 
Efficiency Regulations. 

EXCEPTION 3 to Section 140.8: Traffic Signs. Traffic signs shall meet the requirements of the Appliance 
Efficiency Regulations. 
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SECTION 140.9 - PRESCRIPTIVE REQUIREMENTS FOR COVERED 
PROCESSES 
(a) Prescriptive Requirements for Comnuter RoomsComf1tdt!r RoomData C0ot@i!s. Space conditioning systems 

serving aiDA computer room with a power density greater than 20 W /ft2s@©m}lttt@r rn emtlata @@Dt@r shall 
t>©m}llies™1J~ with this section by being designed with and having constructed and installed a cooling 
system that meets the requirements of Subsections 1 through 6. 

1. Economizers. Each individual cooling system primarily serving computer roomse©mflttter rn emtlata 
~Es) shall include either: 

A. An integrated air economizer capable of providing 100 percent of the expected system cooling load as 
calculated in accordance with a method approved by the Commission, at outside air temperatures of 
55°F drywbulb/50°F wetwbulb and below; or 

B. An integrated water economizer capable of providing 100 percent of the expected system cooling load 
as calculated in accordance with a method approved by the Commission, at outside air temperatures of 
40°F drywbulb/35°F wetwbulb and below. 

EXCEPTION 1 to Section 140.9(a)l: Individual computer roomse@mpatt>r l'lil©mtlata eeatel'S under 5 tons 
in a building that does not have any economizers. 

EXCEPTION 2 to Section 140.9(a)l: New cooling systems serving an existing computer roome©m}lttter 
reemtlata eeater in an existing building up to a total of50 tons of new cooling equipment per building. 

EXCEPTION 3 to Section 140.9(a)l: New cooling systems serving a new computer roomeem}lttter 
r©©mtlata eeatel' in an existing building up to a fotal of20 tons of new cooling equipment per building. 

EXCEPTION 4 to Section 140.9(a)l: A computer roomeemJlater l'©lilmtlata €!€!ftt@r may be served by a fan 
system without an economizer if it is also served by a fan system with an economizer that also serves other 
spaces within the building noneomputer room(s) provided that all of the following are met: 

i. The economizer system is sized to meet the design cooling load of the computer room@©m}lttt@l' 
l'©©mtlata €!€!Dter(s) when the other spaces within the buildingnoneomputer room(s) are at 50 
percent of their design load; and 

ii. The economizer system has the ability to serve only the computer roome©m}later r©emtlata 
~(s), e.g. shut off flow to other spaces within the buildingnoneomputer rooms when 
unoccupied; and 

iii. The noneconomizer system does.not operate when the outside air drybulb temperatures is below 
60°F and, the cooling load of other spaces within the buildingthe noneomputer room(s) served by 
the economizer system is less than 50 percent of design load. 

2. Reheat. Each computer room@©mJllit@r l'!l©mtlata @@Dt@r zone shall have controls that prevent reheating, 
recooling and simultaneous provisions of heating and cooling to the same zone, such as mixing or 
simultaneous supply of air that has been previously mechanically heated and air that has been previously 
cooled, either by cooling equipment or by economizer systems. 

3. Humidification. Nonadiabatic humidification (e.g. steam, infrared) is prohibited. Only adiabatic 
humidification (e.g. direct evaporative, ultrasonic) is permitted. 

4. Power Consumption of Fans. The total fan power at design conditions of each fan system shall not exceed 
27 W/k:Btu·h of net sensible cooling capacity. 

5. Fan Control. Each ~~air @@@l@tl 00-@@t €H!j!MBi@D amt with aft air hootllt>l'!l©DtlitililD@r 
withconditioner with mechanical cooling capacity exceeding 60,000 Btu/hr and each chilled water fan 
system shall be designed to vary the airflow rate as a function of actual load and shall have controls and/or 
devices (such as twowspeed or variable speed control) that will result in fan motor demand of no more than 
50 percent of design wattage at 66 percent of design fan speed. 
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6. Containment. Computer roomsC@mfitthir r@@m.I;>ata ©€lftt@rs with air-cooled computers in racks and with a 
design load exceeding 175 kW/room shall include air barriers such that there is no significant air path for 
computer discharge air to recirculate back to computer inlets without passing through a cooling system. 

EXCEPTION 1 to Section 140.9(a)6: Expansions of existing computer rooms€l€lmflttt@rre©moota @@nt@rs. 

EXCEPTION 2 to Section 140.9(a)6: Computer racks with a design load less than 1 kW/rack. 

EXCEPTION 3 to Section 140.9(a)6: Equivalent energy performance based on computational fluid 
dynamics or other analysis. 

(b) Prescriptive Requirements for Comm.ercial Kitchens. 

I. Kitchen exhaust systems. 

A. Replacement air introduced directly into the hood cavity of kitchen exhaust hoods shall not exceed 
1 Opercent of the hood exhaust airflow rate. 

B. For kitchen/dining facilities having total Type I and Type II kitchen hood exhaust airflow rates greater 
than 5,000 cfm, each Type I hood shall have an exhaust rate that complies with TABLE 140.9-A. Ifa 
single hood or hood section is installed over appliances with different duty ratings, then the maximum 
allowable flow rate for the hood or hood section shall not exceed the TABLE 140.9-A values for the 
highest appliance duty rating under the hood or hood section. Refer to ASHRAE Standard 154-2011 for 
definitions of hood type, appliance duty and next exhaust flow rate. 

EXCEPTION 1 to Section 140.9(b)1B: 75 percent of the total Type I and Type II exhaust 
replacement air is transfer air that would otherwise be exhausted. 

EXCEPTION 2 to Section 140.9(b )lB: Existing hoods not being replaced as part of an addition or 
alteration. 

TABLE J 40.9-A MAXI.MUM NET EXHAUST FLOW RATE, CFM PER LINEAR FOOT OF HOOD LENGTH 
TypeofHood Light Duty Medium Duty Heavy Duty Extra Heavy 

Equipment Equipment Equipment Duty Equipment 

Wall-mounted 

Canopy 
140 210 280 385 

Single Island 280 350 420 490 

Double Island 175 210 280 385 

Eyebrow 175 175 Not Allowed Not Allowed 

Backshelf I Passover 210 210 280 Not Allowed 

2. Kitchen ventilation. 

A. Mechanically cooled or heated makeup air delivered to any space with a kitchen hood shall not exceed 
the greater of: · 

i. The supply flow required to meet the space heating and cooling load; or 

ii. The hood exhaust flow minus the available transfer air from adjacent spaces. Available transfer air 
is that portion of outdoor ventilation air serving adjacent spaces not required to satisfy other 
exhaust needs, such as restrooms, not required to maintain pressurization of adjacent spaces, and 
that would otherwise be relieved from the building. 

EXCEPTION to Section 140.9(b )2A: Existing kitchen makeup air units not being replaced as part of 
an addition or alteration. 

B. A kitchen/dining facility having a total Type I and Type II kitchen hood exhaust airflow rate greater 
than 5,000 cfm shall have one of the following: 

i. At least 50 percent of all replacement air is transfer air that would otherwise be exhausted; or 

ii. Demand ventilation system( s) on at "least 7 5 percent of the exhaust air. Such systems shall: 
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a. Include controls necessary to modulate airflow in response to appliance operation and to 
maintain full capture and containment of smoke, effluent and combustion products during 
cooking and idle; and 

b. Include failsafe controls that result in full flow upon cooking sensor failure; and 

c. Include an adjustable timed override to allow occupants the ability to temporarily override the 
system to full flow; and 

d. Be capable ofreducing exhaust and replacement air system airflow rates to the larger of: 

(i) 50 percent of the total design exhaust and replacement air system airflow rates; or 

(ii) The ventilation rate required Pffi'as specified by Section 120.1. 

iii. Listed energy recovery devices with a sensible heat recovery effectiveness of not less than 40 
percent on at least 50 percent of the total exhaust airflow; aaaor 

iv. A minimum of75 percent of makeup air volume that is: 

a. Unheated or heated to no more than 60°F; and 

b. Uncooled or cooled without the use of mechanical cooling. 

EXCEPTION to Section 140,9(b)2B: Existing hoods not being replaced as part of an addition or 
alteration. 

3. Kitchen Exhaust System Acceptance. Before an occupancy permit is granted for a commercial kitchen 
subject to Section 140 .9(b ), the following equipment and systems shall be certified as meeting the 
Acceptance Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 
NA 7. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 
equipment and systems meet the acceptance requirements specified in NA 7 .11. 

( c) Prescriptive Requirements for Laboratory exhaust systems. For buildings with laboratory exhaust systems 
where the minimum circulation rate to comply with code or accreditation standards is IO ACH or less, the 
design exhaust airflow shall be capable ofreducing zone exhaust and makeup airflow rates to the regulated 
minimum circulation rate, or the minimum required to maintain pressurization requirements, whichever is larger. 
Variable exhaust and makeup airflow shall be coordinated to achieve the required space pressurization at varied 
levels of demand and fan system capacity. 

EXCEPTION 1 to Section 140.9(c): Laboratory exhaust systems serving zones where constant volume is 
required by the Authority Having Jurisdiction, facility Environmental Health & Safety department or other 
applicable code. 

EXCEPTION 2 to Section 140.9(c): New zones on an existing constant volume exhaust system. 
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SUBCHAPTER 6 
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND 

HOTEL/MOTEL OCCUPANCIES-ADDITIONS, 
ALTERATIONS, AND REPAIRS 

SECTION 141.0 - ADDITIONS, ALTERATIONS, AND REP AIRS TO 
EXISTING NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL BUILDINGS,, THA:T WILL BE NONRESIDENTIAL, 
IDGH RISE RESIDENTML, }·_....."1\ffi HOTEL/MOTEL OCCUPf....NCIES i~ ...... "1\ffi 

TO EXISTING OUTDOOR LIGHTING, AND FOR THESE 
OCCUPf....NCIES 1".u"l\ffi TO INTERNALLY AND EXTERNALLY 
ILLUMINATED SIGNS 
Additions, alterations. and repairs to existing nonresidential, high-rise residential. and hotel/motel buildings-, ~ 
~existing outdoor lighting for these occupancies, and internally and externally illuminated signs, shall meet the 
requirements specified in Sections 100.0 through 110.10, and 120.0 through 130.5 that are applicable to the building 
project fmanoot@ry me~lifest and either the performance compliance approach (energy budgets) in Section 
141.0(a}l.2,. (for additions) or 141.0Cb}l.3., (for alterations), or the prescriptive compliance approach in Section 
141.0(a'@l~ (for additions) or 141.0(b)2,. (for alterations1 for the Climate Zone in which the building is located. 
Climate zones are shown in FIGURE 100.1-A. 

Covered process requirements for additions, alterations and repairs to existing nonresidential, high-rise residential, 
and hotel/motel buildings are covered specified in Section 141.1. 

NOTE: For alterations that change the occupancy classification of the building, the requirements specified in 
Section 141.0(b) apply to the occupancy after the alterations. · 

(a) Additions. Additions shall meet either Item 1 or 2 below. 

1. Prescriptive approach. The envelope and lighting of the addition,;. any newly installed space-conditioning 
system, electrical power distribution system, or water-heating system serving the addition,;. any addition to 
an outdoor lighting system,;. and any new sign installed in conjunction with an indoor or outdoor addition 
shall meet the applicable requirements of Sections 110. 0 through 13 0 .5 and Sections 140 .2 through 140 .9. 

2. Performance approach. 

A. The envelope and indoor lighting in the conditioned space of the addition, and any newly installed 
space-conditioning system, electrical power distribution system, or water-heating system serving the 
additiOB, shall meet the applicable requirements of Sections 110.0 through 130.5; and 

B. Either: 

i. The addition alone shall comply with Section 140.l; or 

ii. Existing plus addition plus alteration. The standard design for existing plus addition, plus alteration 
energy use is the combination of the existing building's unaltered components to remain, existing 
building altered components that are the more efficient, in TDV energy, of either the existing 
conditions, or the requirements of Section 141.0(b )2, plus the proposed addition's energy use 
meeting the requirements of Section 140.1. The proposed design energy use is the combination of 
the existing building's unaltered components to remain and the altered component's energy 
features, plus the proposed energy features of the addition. 
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RISE RESIDENTIAL, AND HOTEL/MOTEL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXTERNALLY ILLUMINATED SIGNS 



Page 228 2016 Building Energy Efficiency Standards 

EXCEPTION 1 to Section 141.0(a): When heating, cooling, or service water heating to an addition are 
provided by expanding existing systems, the existing systems and equipment need not comply with Sections 
110.0 through 120.9, or Sections 140.4 through 140.5. 

EXCEPTION 2 to Section 141.0(a): Where an existing system with electric reheat is expanded by adding 
variable air volume (VA V) boxes to serve an addition, total electric reheat capacity may be expanded so that the 
total capacity does not exceed 150 percent of the existing installed electric heating capacity in any one permit, 
and the system need not comply with Section 140.4(g). Additional electric reheat capacity in excess of 150 
percent of the existing installed electric heating capacity may be added subject to the requirements of the Section 
140.4(g). 

EXCEPTION 3 to Section 141.0(a): Duct Sealing. When ducts are extended :from an.existing duct system to 
serve the addition, the existing duct system and the extended ducts shall meet the applicable reqll;irements 
specified in Section 141.0(b)2D. 

EXCEPTION 4 to Section 141.0(a): Additions that increase the area of the roofby 2,000 square feet or less are 
exempt from the requirements of Section 110. I 0. 

(b) Alterations. Alterations to existing nonresidential, high-rise residentia~ or hotel/motel buildings, relocatable 
public school buildings or alterations in conjunction with a change in building occupancy to a nonresidential, 
high-rise residential, or hotel/motel occupancy are not subject to Subsection (a) and shall meet item), and either 
Item 2 or 3 below: 

I. Mandatory Insulation Requirements for Roofs, Walls, and Floors. Altered components in a nonresidential, 
high-rise residential, or hotel/motel building shall meet the minimum requirements in this Section. 

A. Roof/Ceiling Insulation. The opaque portions of the roof/ceiling that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the requirements of Section 141.0(b)2Biii. 

B. Wall Insulation. For the altered opaque portion of walls separating conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofltems 1 through 4 below: 

1. Metal Building. A minimum of R-13 insulation between framing members, or the weighted 
average U-factor of the wall assembly shall not exceed U-0.113. 

2. Metal Framed. A minimum ofR-13 insulation between framing members, or the weighted 
average U-factor of the wall assembly shall not exceed U-0.217. · 

3. Wood Framed and Others. A minimum ofR-11 insulation between framing members, or the 
weighted average U-factor of the wall assembly shall not exceed U-0.110. 

4. Spandrel Panels and Glass Curtain Walls. A minimum ofR-4, or the weighted average U-factor 
of the wall assembly shall not exceed U-0.280. 

EXCEPTION to Section 141.0(b)lB: Light and heavy mass walls. 

C. Floor Insulation. For the altered portion ofraised floors that separate conditioned spaces from 
unconditioned spaces or ambient air shall meet the applicable requirements ofltems 1 through 3 below: 

1. Raised Framed Floors. A minimum of R-11 insulation between framing members, or the 
weighted average U-factor of the floor assembly shall not exceed the U-factor ofU-0.071. 

2. Raised Mass Floors in High-rise Residential and Hotel/Motel Guest Rooms. A minimum ofR-
6 insulation, or the weighted average U-factor of the floor assembly shall not exceed the U-factor 
ofU-0,111. 

3. Raised Mass Floors in Other Occupancies. No minimum U-factor requirement. 

2. Prescriptive approach. The altered components of the envelope, or space conditioning, lighting, electrical 
power distribution and water heating systems, and any newly installed equipme:qt serving the alteration, 
shall meet the applicable requirements of Sections 110.0 through 110.9, Sections 120.0 through 120.6, and 
Sections 120.&.2. through 130.~ 
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EXCEPTION to Section 141.0(b)2: The requirements of Section 120.2(i) shall not apply to alterations of 
space-conditioning systems or components. 

A. Fenestration alterations other than repair and those subject to Section 141 . O(b)2 shall meet the 
requirements below: Fenestration alterations other than F0flali's and those subjeet to 8ection 141.0(b)2 
shall meet the applicable requirements belo'tv: 

i. i. Fsr an !lsnresidemial, high ris@ resid@!ltial, ood hstekmstel S66HflOO©ieS, V/ft©Il 
W!l©stratis!l is altered Sf when! wh@Il there an.i alteratisft8 that §'Q S€JH81'€l fuet ©f less sf wind@w ood 
§'Q S§Haf© fuet Sf less ©f skylight area is added,d© Il©t meniase the W!l©Stratis!l area, all altered 
funestratisn sl3:all meiet the r©€!Hirem1mts sf TABI-:J;: I q l .Q A. \\1hei!l gr@ater tlioo §'Q B€JHare fu@t sf 
nevi' fu!lei8tratisll area is add@d ts alt@ratis!ls.._ it shall meet the re~eme!lts sfL'\BLE 1 rn.J E, C 
~Vertical fenestration alterations shall meet the reauirements in Table 141.0-A 

ii. Added vertical fenestration shall meet the requirements of TABLE 140.3-B. C. or D. 

iii. All altered or newly installed skylights shall meet the requirements of TABLE 140.3-B. C or D. 

EXCEPTION 1 to Section 141.0(bl2Ai: Renlacing 150 square feet or less of the entire building's 
vertical fenestration. RSHGC and VT requirements of TABLE 141.0-A shall not aunly. 

EXCEPTION 2 to Section 141.0(bl2Aii: Ju an alteration wbere 50 square feet 

or less of vertical fenestration is added, RSHGC and VT requirements of TABLE 140.3-B. C or D 
shall not apply. 

EXCEPTION 3 to Section 14l.0(b)2Aiii: In an alteration where 50 square feet or less of skylight is 
added. SHGC and VT requirements of TABLE 140.3-B. C or D shall not apply. 

EXCEPTION to ~lletirm 141.Q(8)2l .. i: The RSIIGC ooe Visible 'ttoosmittoo©e (YT) FeO}Uirem@llt 0f 
Tabl© 141.Q A shall llst aflflly ·.vhell: 

3. §'Q S€IHaF€l fuet sr less 0fskylight is added. 

T: bl 141 0 A Alt d W- ti V. t" l F t t" Mi . a e - ere i#i==51=JJ! er zca ene:s_ ra IQn axzmum UF t - ac or an d ~{:,· . i.-tnffli'l£m Mi' aximum RSHGC 
Climate 

Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

U-factor 0.47 0.47 0.58 0.47 0.58 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

RSHGC 0.41 0.31 0.41 0.31 0.41 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.41 

vr See TABLE 140.3-J?, C, and D for all Climate Zones 

B. Existing roofs being replaced, recovered or recoated, of a nonresidential, high-rise residential and 
hotels/motels shall meet the requirements of Section 110.8(i). Roofs with more than 50 percent of the 
roof area or more than 2,000 square feet of roof, whichever is less, is being altered the requirements of i 
through iii below apply: 

i. Roofing Products. Nonresidential buildings: 

a. Low-sloped roofs in Climate Zones I through_ 16 shall have a minimum aged solar reflectance 
of 0.63 and a minimum thermal emittance of 0. 7 5, or a minimum SRI of 7 5. 
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b. Steep-sloped roofs in Climate Zones 1 through_l6 shall have a minimum aged solar 
reflectance of0.20 and aminimum thermal emittance of0.75, or aminimum SRI of16. 

EXCEPTION to Section l41.0(b)2Bia: An aged solar reflectance less than 0.63 is allowed 
provided the maximum roo£'ceiling U-factor in TABLE 141.0-B is not exceeded. 

ii. Roofing Products. High-rise residential buildings and hotels and motels: 

a. Low-sloped roofs in Climate Zones 10, 11, 13, 14 and 15 shall have a minimum aged solar 
reflectance of0.55 and aminimum thermal emittance of0.75, or aminimum SRI of64. 

b. Steep-sloped roofs Climate Zones 2 through 15 shall have a minimum aged solar reflectance 
of0.20 and a minimum thermal emittance of0.75, or a minimum SRI of 16. 

EXCEPTION 1 to Section 141.0(b )2Bi and ii: Roof area covered by building integrated 
photovoltaic panels and building integrated solar thermal panels are not required to meet the 
minimum requirements for solar reflectance, thermal emittance, or SRI. 

EXCEPTION 2 to Section 141.0(b)2Bi and ii: Roof constructions that have thermal mass over 
the roof membrane with a weight of at least 25 lb/ft2 are not required to meet the minimum 
requirements for solar reflectance, thermal emittance, or SRI. 
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Table 141. 0-B Roof/Ceilinf! Insulation Tradeo rfor Af!ed Solar Reflectance 

Climate 

Zone Climate 

Aged Solar 1, 3-9 Zone 2, 10-16 

Reflectance U-factor U-factor 

0.62- 0.60 0.075 0.052 

0.59-0.55 0.066 0.048 

0.54-0.50 0.060 0.044 

0.49-0.45 0.055 0.041 

0.44-0.40 0.051 0.039 

0.39-0.35 0.047 0.037 

0.34-0.30 0.044 0.035 

0.29-0.25 0.042 0.034 

iii. For nonresidential buildings, high-rise residential buildings and hotels/motels, when low-sloped 
roofs are exposed to the roof deck'i' or to the roof recover boards~ and meets Section 141.0(b )2Bia 
~or iia., the exposed area shall be insulated to the levels specified in TABLE 141.0-C. 

EXCEPTION to Section 141.0(b)2Biii 

a. Existing roofs that are insulated with at least R-7 insulation or that has a U-factor lower than 
0.089 are not required to meet the R-value requirement of TABLE 141.0-C. 

b. If mechanical equipment is located on the roof and will not be disconnected and lifted as 
part of the roofreplacement, insulation added may be limited to the maximum insulation 
thickness that will allow a height of8 inches (203 mm) from the roof membrane surface to 
the top of the base flashing. 

c. If adding the required insulation will reduce the base flashing height to less than 8 inches 
(203 mm) at penthouse or parapet walls, the insulation added may be limited to the 
maximum insulation thickness that will allow a height of 8 inches (203 mm) from the roof 
membrane surface to the top of the base flashing, provided that the conditions in Subsections 
i through iv apply: 

i. The penthouse or parapet walls are finished with an exterior cladding material other 
than the roofing covering membrane material; and 

ii. The penthouse or parapet walls have exterior cladding material that must be removed 
to install the new roof covering membrane to maintain a base flashing height of 8 
inches (203 mm); and 

iii. For nonresidential buildings, the ratio of the replaced roof area to the linear dimension 
of affected penthouse or parapet walls shall be less than 25 square feet per linear foot 
for Climate Zones 2, and I 0 through 16, and less than 100 square feet per linear foot 
for Climate Zones 1, and 3 though 9; and 
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iv. For high-rise residential buildings, hotels or motels, the ratio of the replaced roof area 
to the linear dimension of affected penthouse or parapet walls shall be less than 25 
square feet per linear foot for all Climate Zones. 

v. Tapered insulation may be used which has a thermal resistance less than that 
prescribed in TABLE 141.0-C at the drains and other low points, provided that the 
thickness of insulation is increased at the high points of the roof so that the average 
thermal resistance equals or exceeds the value that is specified in TABLE 141.0-C. 

TABLE 141.0-C INSULATION REQUIREMENTS FOR ROOF ALTERATIONS 

Nonresidential 
High-Rise Residential and Guest Rooms of 

Hotel/Motel Buildings 

Continuous Continuous 

Climate Zone 
Insulation 

U-factor 
Insulation 

CT-factor 

R-value R-value 

1 R-8 0.082 R-14 0.055 

2 R-14 0.055 R-14 0.055 

3-9 R-8 0.082 R-14 0.055 

10-16 R-14 0.055 R-14 0.055 

C. New or Replacement Space-Conditioning Systems or Components other than new or replacement 
space-conditioning system ducts shall meet the requirements of Section 140.4 applicable to the systems 
or components being altered. 

EXCEPTION 1 to Section 141.0(b)2C. Subsection (b)2C does not apply to replacements of 
equivalent or lower capacity electric resistance space heaters for high rise residential apartment units. 

EXCEPTION 2 to Section 141.0(b )2C. Subsection (b )2C does not apply to replacement of electric 
reheat of equivalent or lower capacity electric resistance space heaters, when natural gas is not 
available. 

EXCEPTION 3 to Section 141.0(b)2C. Section 140.4(n) is not annlicable to new or replacement 
space conditioning systems. 

D. Altered Duct Systems. When new or replacement space-conditioning system ducts are installed to 
serve an existing building, the new ducts shall meet the requirements of Section 120 .4. If the space 
conditioning system meets the criteria of Sections 140.4(1)1, 2, and 3, the duct system shall be sealed as 
confirmed through field verification and diagnostic testing in accordance with the procedures for duct 
sealing of an existing duct system as specified in Reference Nonresidential Appendix NA2, to meet one 
of the following requirements: 

i. If the new ducts form an entirely new or replacement duct system directly connected to the air 
handler, the measured duct leakage shall be equal to, or less than 6 percent of the system air 
handler airflow as confirmed by field verification and diagnostic testing utilizing the procedures in 
Reference Nonresidential Appendix Section NA2.l.4.2.1. 
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Entirely new or replacement duct systems installed as part of an alteration shall be constructed of 
at least 75 percent new duct material, and up to 25 percent may consist ofreused parts from the 
building's existing duct system~, including registers, grilles, boots, air handler~, coil~, plenums, 
and duct~ mat©rial).,. if the reused parts are accessible and can be sealed to prevent leakage. 

ii. If the new ducts are an extension of an existing duct system, the combined new and existing duct 
system shall meet one of the following requirements: 

a. The measured duct leakage shall be equal to or less than 15 percent of the system air handler 
airflow as confirmed by field verification and diagnostic testing utilizing the procedures in 
Reference Nonresidential Appendix Section NA2. l .4.2. l; or 

b. If it is not possible to comply with the duct leakage criterion in Subsection 141.0(b )2Diia, then 
all accessible leaks shall be sealed and verified through a visual inspection and a smoke test 
performed by a certified HERS Rater utilizing the methods specified in Reference 
Nonresidential Appendix NA2.l.4.2.2. 

EXCEPTION to Section 141.0(b)2Dii: Duct Sealing. Existing duct systems that are extended, 
which are constructed, insulated or sealed with asbestos are exempt from the requirements of 
subsection 141.0(b )2Dii. 

E. Altered Space-Conditioning Systems. When a space-conditioning system is altered by the instaliation 
or replacement of space-conditioning system equipment (including replacement of the air handler, 
outdoor condensing unit of a split system air conditioner or heat pump, or cooling or heating coilj: 

i. For all altered units where the existing thermostat does not comply with Reference Joint Appendix 
JA5, the existing thermostat shall be replaced with a thermostat that complies with Reference Joint 
Appendix JA5. All newly installed space-conditioning systems requiring a thermostat shall be 
equipped with a thermostat that complies with Reference Joint Appendix JA5; and 

ii. The duct system that is connected to the new or replaced space-conditioning system equipment 
shall be sealed, if the duct system meets the criteria of Sections 140.4(1)1, 2 and 3, as confirmed 
through field verification and diagnostic testing, in accordance with the applicable procedures for 
duct sealing of altered existing duct systems as specified in Reference Nonresidential Appendix 
NA2, and conforming to the applicable leakage compliance criteria in Section 141.0(b)2D. 

EXCEPTION 1 to Section 141.0(b )2Eii: Duct Sealing. Buildings altered so that the duct system no 
longer meets the criteria of Sections 144 (1)1, 2, and 3 are exempt from the requirements of Subsection 
141.0(b )2Eii. 

EXCEPTION 2 to Section 141.0(b)2Eii: Duct Sealing. Duct systems that are documented to have 
been previously sealed as confirmed through field verification and diagnostic testing in accordance 
with procedures in the Reference Nonresidential Appendix NA2 are exempt from the requirements of 
Subsection 141. O(b )2Eii. 

EXCEPTION 3 to Section 141.0(b)2Eii: Duct Sealing. Existing duct systems constructed, insulated 
or sealed with asbestos are exempt from the requirements of Subsection 141. O(b )2Eii. 

F. Spaces with lighting systems installed for the first time shall meet the requirements of Sections 110.9, 
130.0, 130.1, 130.2, 130.4, ~140.3(c), 140.6, and 140.7. 

G. When the requirements of Section 130.l(d) are triggered by the addition of skylights to an existing 
building and the lighting system is not recircuited, the daylighting control need not meet the multi-level 
requirements in Section 130.l(d). 

H. New internally and externally illuminated signs shall meet the requirements of Sections 110.9, 130.3 
and 140.8. 

I. For eaeh enclosed space, alterations to existing indoor lighting shall meet the follov.rin:g reql:l:ffements: 

i. Luminaire Classification aad Pmver shall be determined in accordance with Section 130.0(c). 
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EXCEPTION to Seetion l 4 l .O(b)2Ii: For only a Lighting System Alteration in aeeordanee with Seetion 
l 4 l .O(b)2Iii, or a Luminaire Modifieations in Plaee in aeeordanee with Seetion l 4 l .O(b)2Iiii; an 
6*isting ineandeseent, fffioreseent or lilD luminaire may be modified and elassified as a llHilinaire 
having a dilTurent number of, or type of light souroe(s), proYided all of the follo"WiBg eonditions are 
met;. 

a. The luminaire has been previously used and is in an existing installation; and, 

b. The modified luminaire is listed with the different number or type of light souree(s) under the installed 
eonditions; and 

e. The dilTurent light souree(s) is not an LED lamp, integrated or nonintegrated type, as defined by 
ANI/IES RP 16 2010; and 

d. The modified luminaire does not eontain: 

1. Untlsed tluoreseent or lilD ballast(s); or 

2. Unused lilD or fluoreseent lamp soekets; or 

3. Soekets used only for lamp support; or 

4. 8ere:i,v soekets of any kind or for any pHrpose; and 

e. The ,,vattage of the modified luminaire shall be published in the manufaeturer's eatalog based on 
aeeredited testing lab reports. 

ii. Lighting System Alterations shall meet the applieable reql:I:irements in TABLE 14 1. 0 E and the 
following: 

a. Lightifl:g System Alterations inehlde alterations \vhere an existing lightifl:g system is modified, 
luminaires are replaeed, or luminaires are diseonneeted from the eireuit, removed and reinstalled, 
vffiether in the same loeation or installed elsewhere. 

EXCEPTION 1 to Seetion 14 l .O(b)2Iii: ,ALlterations that qualify as a btiminaire Modifieation in Plaee. 

EXCEPTION 2 to 8eetion 14 l .O(b)2Iii: Portable luminaires, l:eminaires affixed to mo'1eable partitions, and 
lightifl:g e~rnluded in aeeordanee to 8eetion 140.6(a)3. 

iii. Luminaire Modifieations in Plaee shall meet the applieable requirements in TA~LE 141.0 F and the 
following: 

a. To qualify as a Luminaire Modifieation in Plaee, hlminaires shall only be modified by one or more of 
the following methods: 

1. R~laeing lamps and ballasts with like type or quantity in a manner that preserves the original 
luminaire listifl:g. 

2. Changing the number or type oflight souree in a luminaire ineluding: soeket renewal, remo'lal or 
reloeation of soekets or lampholders, and/or related wiring internal to the luminaire ineluding the 
addition of safety diseonneeting devises. 

3. Changing the optieal system of a luminaire in part or in whole. 

4. R~laeement ofwhole luminaires one for one in whieh the only eleetrieal modifieation inY01'1es 
diseonneeting the eKisting luminaire and reeonneeting the replaeement hlminaire. 

b. Luminaire Modifieations In Plaee shall inelude only alterations to lightifl:g system meeting the 
following eonditions: 

I. Luminaire Modifieations in Plaee shall not be part of or the result of any general remodeling or 
reno'1ation ofthe enelosed spaee in '.Vhieh they are loeated. 

2. Luminaire Modifieations in Plaee shall not eause, be the result of, or iw1olve any ehanges to the 
panelboard or braneh eireuit wiring, ineluding line 'loltage sv:itehes, relays, eontaetors, dimmers and 
other eontrol deyiees providing power to the lighting system. 
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EXCEPTION to Section 14 l .O(b)2Iiii2. Cirooit modificatio:as strictly liniited to the addition of occupancy 
or ·,zaoaney sensors and class nvo lighting controls are permitted fur Luminaire Modificatio:as Hi Place 

iv. Lightffig Wiring Alterations shall meet the applicable requkements m Seotio:as 110.9, 130.1, tmd 130.4. 

a. Lightffig Vliring Alterations mclude the fullovling: 

1. Addillg a circ&i-t feeding ll:H'l'l:maires. 

2. Modifying or relocatffig wiring to provide po:i;ver to new or relocated luminaires. 

3. Replacing Vliring benveen a switch or ptmelboard tmd luminaire(s). 

4. Replacmg or i:astalling a new panelboard feeding lightffig systems. 

EXCEPTION to Seetion 14 l .O(b)2Iiv. Lightmg Wiring ,\Iterations allowed for Ll:l:IB:inaire Modifications m 
Plaee in accordance 'With Section 141. O(b)2Iiii. 

v. Any lighting alteration that increases the i:astalled lighting power in an enclosed space shall meet the 
requirements ofSections 110.9, 130.0, 130.1, 130.4, 140.3(c) tmd 140.6. 

vi. Lighting Alterations tmd Ll:H'l'J:maire Modifications m Plaee shall Mt exceed the lighting power 
allowance in Section 140.6. 

vii. The follo'tving mdoor Iightffig alterations are not requked to eomply with the lighting requkements in 
Title 24, Part 6: 

a. R-eplaeement Hi kind of parts oftm efilsting luminaire that mclude only new lamps, lamp holders, or 
le:ases, when replacement of those parts is not a Luminaire Modification in Place in aecordanee 1.vith 
Section 14 l.O(b)2Iiii. 

b. Lighting Alteratio:as directly caused by the distl:lrbtmce of asbestos. 

EXCEPTIC»l to Section 14 l.O(b)2Iviib: Lightffig alterations made in conjunction with asbestos abatement 
shall comply with the applicable reqairements m Section 14 l .O(b)2I. 

I. F€lf €la€lk @fl:@l€l8@d 8f'la@€l, Wft€lf€l th@ f©H€lwmg ligktmg syst@m alt@f8N€lfl:8 Sf'l@@i:H@d mi tftr€lttgli iii 
Ml€lffiol:@ a Bttm t©tal €lf lQ fl@F@@fl:t €lf m€lf© €lfth@ @1ei.Btlifg 1MmmMr@8, th@ alt@f8ti€lfl:8 gftall n€lt €latt8€l th@ 
ligktmg f'l€lW€lf all€JV/81'l:@@ m S@@N€lfl: 14Q.8 t© @@ @X@@@d@d ood th@ alt€lf@a lttmmair@B shall m@@t th@ 
!lf'lf'lli©abl0 r0quir0m0nts m TAELE 141.Q E: 

i. Adamg lttmift:m0s t© tlrn @Ii@l©sea sI?a00: 

ii. R@flla@mg 1WftmMr@8 in a ftl:!lftii@f ©th@f thoo th@ €lfl@ Wf ©fl@ F@flla@@m@flt8 a@s@ffil@d m S@@ti©ft 
11 l .Qfb)2.J €lr E1t€l€lflti€l» 2; ©r 

iii. lfl: afl: 01rn!©s0d stla©@. fflinstallifig a lttmil'laiffl fflm€lv@d ffflm th@ sam@ B!!lli©© @f @!s@wh@re. 
R©m©ving lliia rnmstalliHg lttmiRair0s, wh0th©r th0y 8f€l rniHstall0a in th@ sam0 1€l@ati€lll €lf 
slsev:hsre .. 

EXCEPTION 1 to SeetioB 1 H.Q{h)2I. Almrati©n @h@m©l0 lHmmair0s, lttmiftair0s affm@d t€l 
m©na©l@ par8:ti©Hs, €Jr lighoog @Jrnltta@a m a@@€Jraaa00 t€l Ss@ti©H I qQ.8€a)3. 

EXCEPTIQN 2 to S@@tion Hl.0(11)21. OH@ f@r €lfl€l r0pla00m<int €lfittmm:m0s wh0r0 th© D©W 
lttmmair@s hav€l th0 sam@ €lf 10v1€lf f'l€lVl'€lf ©€lflSWMti@fl: ©€l!!Hfl!lf€l€l t@ th@ @Fiemal Ittmiflaiffls. 

EXCEPTIQN 3 to S@dion 141.0fh)'.ll. Alt@mti©fl:S that W©wa air@@tly 0atts€l th@ !listttF1'l!ifl:€1€l €lf 
asfi@stes, tifl:l@B8 th@ alt@ntN@M ar@ mail@ m €1€lll;jOO@ti€lfl with asb©Bt€l8 ooat@m@11t. 

J. \¥ft€lf€l 40 €lf l¥1:€lF€l @Jeistmg lttmimMF@S llf© m©am@a as 8fl€l©ifi@a Ml i tl1i'€lttgh iv b@l€JY/ €lft @Y smgl@ 
tl€l€lf @fa hllildmg, th@ m©!lifi@ati@fl8 shall ft@t @!lli8€l th@ ligktmg f'l@W@f all€JW!lfl@@ m S@@ti@fl l 4Q.8 t@ 
b@ @K@@@d@d, shall @€lil'lf'lly with S@©ti@D 13Q.l(a), ana shall ft©t jpf@V@fit €lf aisahl@th@ €lf'l@F8ff€lfi @fooy 
mttlti lev@l. sln1t eft: er €laylightttig 00E:tr01s msmHed t© een!i'@l th@ lttmrnairss: 

i. R0pla0mg th@ ballasts ©r €lrivers lll'lil th© ass©©iatsa lamps rn th@ lttmmaire; 

ii. P@rmanently @hoogmg th@ light s€lme0 ©Hirn mmmair@; !:ff 
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iii. Clumgjftg th@ evti@al: syst@m efth@ lttmillair@.: er 

k. 0ft@ fur ell@ rnvla@@m@llt efwk@l@ lttmillair@s wh@re the @llly !ll©etrieal: me!iHieati©ft is te 
eiseeimi:@@t th@ 1mistiftg lum:maire i!:lld r@e@mi:eet the revlae@m@nt lum:illair@. 

F€lr lmninaires eesimee fur th@ revla@@ment ©f li!:mfls, th@ revla@@meftt @f lamps al€lll€l Lamfl 
r@IJla@em@M!l al@11e shal:l ll©t "8@ eellsie@rne a me€lifieatie11 efthe lttm:maire flrnvieee that th@ 
revla@emeftt li!:mfls €l8:ll °8€l illstal:lee 8:lle pewsrse witheut m@€lffi'iilg th@ h1millair@. 

EXCEPTIQN 1 te Semeo Hl.Qfh)l.J. Me€lifi@atieft efvertaels lttm:mair@s, lttmmair@s affln@e te 
mevsaels vartitiefts, er lightillg @~rnluese in Hserdru:i@@ te S@@ti©11 140Ji(a)El. 

EXCEPTIQN 2 te Selltien Hl,Qfh)l.J. Gae fur eRe revla@em@ftt efhlminaire s@mp©R@ftts wh@rs the 
m@Wi'i@e lttmillair@s hav@ at least H psr@@ftt the same er l@w@r p@v:er e€lft8ttmfltieft ll€lffl:f!i!:r€ld te the 
@rigillal Ittm:mairss. 

EXCEPTIQN 3 te Semen 1 H.Q(h)l.J. M@€lifisati€lftB that w@ttle eir@etlv @a11se the €listttr°88:ll€l€l ef 
aseest@s, Wil@ss the me!iHisati€lft8 ar@ ma€l@ ift @eajoo@ti€ln with aslrnstes ahat@m@ftt. 

K. F@r @a@h ilft@l€lse€l spa@e, th@ fell@·wmg wiriftg al:tsrati©M s@rvmg p@rmi!:ll@Rtly iftstal:l@e lightmg shall 
R€lt sattse the lightiftg fl!l'N€lf al:lewi!:lls@ in S@eti@ft 14 Q.8 t© "8@ @m1@e€l@€l 8:lle shall m@@t th@ a13}'llisaele 
re§.liiremeftts ill S@@ti€lR BO.Ha'! @d (@): 

ii. Me€li:J3iftg @r rnle@atiftg wiriftg te pr@v4€l@ pew@r t€l a@w er rel@satsd hlminairss: 

iii. R<€lfllasillg, m@eifving, er r@lesatiftg wiriftg hetweeft a svvitsh ©r fl!lRel@eare i!:lle hlminair@s: er 

EXCEPTIQN 1 te SHtieo 1 H,Qfh)lJ, Me!iiR@atieM stristlv limitsd te ths a€l€litieft @flightmg 
seBtrels. 

EXCEPTIQN 2 te Selltieo 1 H.Ofh)lKJ, 1\ltsratiefts that w@ttle eirsetly sa11s€l th@ eistttrhiillee ef 
ashest©s, llftl@ss th@ alt@ratieftB are made m seajooeti€lft 'Nith ashest€ls ahat@m@nt. 

JK§. 1\lterati@fts te @nistmg euteeer lightiftg systems shall meet th@ fellewiftg rs€fttirem@11ts: 

i. Alt@rati@HS that in@rsas@ th@ €l€lllft@@t@€l lightiftg l@ae in a Iightiftg 8:f!flli@ati@ft list@e ill TAELE 
140.7 A: €lr 140.7 E shall m@ilt th@ apflli@ahl@ rn€fllir€lmii!Rts €lfS€l@tieft8 BQ.Q, BQ.2, BQ.1, iille 
149.7; 1md 

ii. Ill alt@ratieRS that nf!la@@ IQ p@r@@nt er m@r@ efth@ hlmmair@s in a lightiftg apf!li@ati©ft listed in 
Tz'\BLE 149.7 A ©r 149.7 B, th@ alt@r@e lum:mair@s shall m@@t th@ !lf!flli@ahl@ r@€fllir@meftts ef 
S@@tieas BO.Q, B9.2 iille BQ.1; ood 

iii. Ill al:t@ratieas that r@J!!la@@ mer@ thoo §'9 flilre@at @fth@ hlminaires ill a lightiftg apf!li@ati€lft list@€! in 
Tz'\BLE: 149.7 A er 149.7 B, th@ lightiftg in that apf!li@atieft shall m@@t th@ !lf!f!li@ahl@ r@€fUir@m@ftts 
€lfS@llti€lft8 139.9, 139.2, 139A i!:lld 1 rn.7. 

I. Entire Luminaire Alterations. Entire luminaire alterations shall meet the following requirements: 

i. For each enclosed space. alterations that consist of either (a) removing and reinstalling a total of 10 
percent or more of the existing luminaires: or (b) replacing or adding entire luminaires: or (c) 
adding. removing. or replacing walls or ceilings along with any redesign of the lighting system. 
shall meet the lighting power allowance in Section 140.6. and the altered luminaires shall meet the 
aoolicable requirements in Table 141.0-E: or 

ii. For alterations where existing luminaires are replaced with new luminaires. and that do not include 
adding. removing. or replacing walls or ceilings along with redesign of the lighting system, the 
replacement luminaires in each office. retail. and hotel occupancy shall have at least 50 percent. 
and in all other occupancies at least 35 percent. lower rated power at full light outnut compared to 

SECTION 141.0 -ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING NONRESIDENTIAL, HIGH
RISE RESIDENTIAL, AND HOTEL/MOTEL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXTERNALLY ILLUMINATED SIGNS 



2016 Building Energy Efficiency Standards Page237 

the existing luminaires being replaced. and shall meet the requirements of Sections 130.1Ca21. 2. 
and 3. 130.HcHA through C. 130.Hc)2. 130.1Cc)3. 130.Hc)4. 130.l(c)5. 130.Hc)6A, and for 
parking garages 130.1Cc)7B. 

EXCEPTION 1 to Section 141.0(b)21. Alteration of portable luminaires. luminaires affixed to 
moveable partitions or lighting excluded as specified in Section 140.6(a)3. 

EXCEPTION 2 to Section 141.0(b)2I. In an enclosed space wbere two or fewer Iuminaires are 
replaced or reinstalled. 

EXCEPTION 3 to Section 141.Q(b)21. Alterations that would directly cause the disturbance of 
asbestos. unless the alterations are made in conjunction with asbestos abatement 

EXCEPTION 4 to Section 141.0(b)21. Acceptance testing requirements of Section 130.4 are not 
required for alterations where lighting controls are added to control 20 or fewer luminaires. 

J, Luminaire Component Modifications. Luminaire component modifications in place that include 
replacing the ballasts or drivers and the associated lamps in the luminaire. permanently changing the 
light source of the luminaire. or changing the ontical system of the luminaire. where 70 or more 
existing luminaires are modified either on any single floor of a building or. where multinle tenants 
inhabit the same floor. in any single tenant space. in any single year. shall not prevent or disable the 
operation of any multi-level. shut-off or daylighting controls. and shall: 

1. Meet the lighting power allowance in Section 140.6 and comply with Table 141.0-E: or 

ii. In office. retail. and hotel occupancies have at least 50 percent. and in all other occupancies have at 
least 35 percent. lower rated power at full light output as compared to the original lu.minaires prior 
to being modified. and meet the requirements of Sections 130.Ha)l. 2. and 3. 130. l(c)JA through 
C. 130.1Cc)2. 130.Hc)3. 130.l(c)4. 130.Hc)5. 130.Hc)6A."and for parking garages 130.Hc)7B. 

Lamp replacements alone and ballast replacements alone shall not be considered a modification of the 
luminaire provided that the replacement lamps or ballasts are installed and powered without modifying 
the luminaire. 

EXCEPTION 1toSection141.0(b)2J. Modification of portable luminaires. luminaires affixed to 
moveable partitions. or lighting excluded by Section 140.6(a)3. 

EXCEPTION 2 to Section 14 l .0(b)2J. In an enclosed snace where two or fewer luminaires are 
modified. 

EXCEPTION 3 to Section 141.0(b)2J. Modifications that would directly cause the disturbance of 
asbestos. unless the modifications are made in conjunction with asbestos abatement. 

EXCEPTION 4 to Section 141.0(b)2J. Acceptance testing requirements of Section 130 4 are not 
required for modifications where lighting controls are added to control 20 or fewer luminaires. 

K. Lighting Wiring Alterations. For each enclosed snace. wiring alterations that add a circuit feeding 
luminaires: that replace. modify. or relocate wiring between a switch or panelboard and luminaires: or 
that replace lighting control panels. panelboards. or branch circuit wiring: shall: 

1. meet the lighting power allowance in Section 140.6: 

ii. meet the requirements in Sections 130.HaH. 2. and 3. 130.HcHA through C. 130.Hcl3. and 
130.Hc)4: 

iii. for each enclosed space. be wired to create a minimum of one step between 30-70 percent of 
lighting power or meet Section 130. lCb): and 

iv. for each enclosed space where wiring alterations include 10 or more luminaires that provide 
general lighting within the primary sidelit daylit zone or the skylit daylit zone. meet the 
requirements of 130. Hd). 

SECTION 141.0 -ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING NONRESIDENTIAL, HIGH
RISE RESIDENTIAL, AND HOTEL/MOTEL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXTERNALLY ILLUMINATED SIGNS 



Page 238 2016 Building Energy Efficiency Standards 

NOTE: As specified in Section l 4 l .0(b)2L alterations that include adding. removing. or replacing 
walls or ceilings resulting in redesign of the lighting system shall meet the requirements of Table 
141.0-E. . 

EXCEPTION 1 to Section 141.Q(b)2K. Alterations strictly limited to addition oflighting controls. 

EXCEPTION 2 to Section 141.Q(b)2K. In an enclosed space where wiring alterations involve two or 
fewer luminaires. 

EXCEPTION 3 to Section 141.0(bl2K. Alterations that would directly cause the disturbance of. 
asbestos. unless the alterations are made in coniunction with asbestos abatement. · 

EXCEPTION 4 to Section 141.0HU2K. Accentance testing reauirements of Section 130.4 are not 
required for wiring alterations where lighting controls are added to control 20 or fewer luminaires. 

L. Alterations to existing outdoor lighting systems in a lighting application listed in TABLE 140.7-A or 
140.7-B shall meet the annlicable requirements of Sections 130.0. 130.2fa). 130.2(b). and 130.4. and: 

i. In alterations that increase the connected lighting load. the added or altered lmninaires shall meet 
the applicable requirements of Section 130.2(c) and the requirements of Section 140.7 for general 
hardscape lighting or for the specific lighting annlications containing the alterations: and 

ii. In alterations that do not increase the connected lighting load, where the greater of 5 luminaires or 
10 percent of the existing Iuminaires are replaced in a general hardscape or a specific lighting · 
application. the alterations shall meet the following requirements: 

a. In parking lots and outdoor sales lots where the bottom of the luminaire is mounted 24 feet or 
less above the ground. the replacement luminaires shall comply with Section 130.2(c) 1 AND 
Section 130.2(c)3: 

b. For all other lighting applications and where the bottom of the luminaire is mounted greater 
than 24 feet above the ground. the replacement luminaires shall complv with Section 
130.2(c)l AND EITHER comply with Section 130.2(c)2 or be controlled by lighting control 
systems. including motion sensors. that automatically reduces lighting power bv at least 40 
percent in response to the area being vacated of occupants: and 

iii. In alterations that do not increase the connected lighting load, where the greater of 5 luminaires or 
50 percent of the existing luminaires are replaced in general hardscape or a specific application. the 
replacement luminaires shall meet the requirements of subsection ii above and the requirements of 
Section 140.7 for general hardscape lighting or specific lighting annlications containing the 
alterations. 

EXCEPTION to Section 141.0®2Liii. Alterations where the replacement luminaires have at 
least 40 percent lower power consumption compared to the original luminaires are not required to 
comply with the lighting power allowances of Section 140.7. 

EXCEPTION to Section 141.Q(b)2L. Acceptance testing requirements of Section 130 4 are not 
required for alterations where controls are added to 20 or fewer luminaires. 

KM. Alterations to existing internally and externally illuminated signs that increase the connected 
lighting load, replace and rewire more than 50 percent of the ballasts, or relocate the sign to a different 
location on the same site or on a different site shall meet the requirements of Section 140.8. 

h-EXCEPTION to Section 141.0(b)2Ml.. Replacement of parts of an existing sign, including replacing 
lamps, the sign face or ballasts, that do not require rewiring or that are done at a time other than when 
the sign is relocated, is not an alteration subject to the requirements of Section 141.0(b)2K!;_M. 

MN. Service water-heating systems shall meet the requirements of Section 140.5, except for the solar 
· water heating requirements. 

NO.A building shell for which interior walls or ceilings are installed for the first time shall meet the 
requirements of Section 140.3(c).,_ 
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P. Electrical Power Distribution Systems. Alterations to electrical power distribution systems shall meet 
the applicable reauirements of Section 130.5 as follows:,.. 

1. Service Electrical Metering. 
New or replacement electrical service equipment shall meet the requirements of Section 
130.5(a) applicable to the electrical power distribution system altered. 

n. Separation Of Electrical Circuits For Electrical Energy Monitoring. 
For entirely new or complete replacement of electrical power distribution systems. the entire 
system shall meet the applicable requirements of Section 130.5Cb). 

iii. Voltage Drop. Alterations of feeders and branch circuits where the alteration includes 
addition. modification. or replacement of both feeders and branch circuits. the altered circuits 
shall meet the requirements of Section 130.5Cc). 

EXCEPTION to Section 141.0Cb)2Piii: Voltage drop permitted by California Electrical Code 
Sections 647.4. 695.6 and 695.7. 

iv. Circuit Controls for 120-Volt Receptacles and Controlled Receptacles. 
For entirely new or complete replacement of electrical power distribution systems. the entire 
system shall meet the applicable requirements of Section 130.5Cd). 

V.Zh@tt addillg, F©hrnaoog, €lf nifJla@illg s©FVi©©, swit00.@sw8B, distl'i!n1tisft flaR©llrnaFS:s. m@tsf esfttl'sl 
©©ftteFs, f!!m©lh€lw8B. aistl'in1ti€ltt e§ttipm©nt, eir@ttits. €lf rn©©flta©l@s, th@ alt@rnd ©€llllfl€ltt©ttt ©fth© 
@hrntl'i©al fl€lW©r distri@ttti€lft syst©m shall m:©©t th© f©§ttir©m©11ts sf S@@ti€l11 139.§. 

EXCEPTION 1 to S@@tioo 14 l.9@lqOR: C0nooeioors fur ll€lll m0t0r hraft@h ©ir©ttits shall @© sils©d t© 
fJf©\'©llt a v©ltag@ dr€lfl ©lrn©@diftg 3 p©r©e11t at th© fm>tli©st €l€lftll©©ted lsad €lr €ltttlet 

EXCEPTION '.l to Semon 1 H.9{h)i!QI!: V.'1!.ell the illstallatisn is fur met€lrs €lllly, th© ©€111ooet€lrs fur 
m@t@r@raft©h eirettits shall@© siii!e€l t€1 fJfilV©ftt a ¥€lltage drefJ ene@edillg fi fJ©r©eftt at th© fartho:st 
©€lftft©©t©d h~ad €Ir €ltttl©t. 

EXCEPTION s to S@l!tit10: 1 H.9@)200: A€lditi€ln €lf 129 ·mlt ro:o:o:f!t«o:lo:E§) t© aft @i<istiftg @ir©ttit 
o:@ntaillillg rn ©r msro: ro:o:efJtft©l©s. 

EXCEPTION 4 to Sel!titln 1 H.9@)'.200: R@f!laeemo:nt ©f 12Q v@lt reo:epta@les ill aft o:nistiftg o:irettit. 

EXCEPTIQN ~ to S@@tion 141.Qfh)lOE: A€lditi€ln €If €Ill© 12Q v@lt ro:o:!lJltao:l© t€1 an o:ioistillg @ir1mit ill 
aft eftio:e Sfla©o:. 

Q. DemaBd R@sJrnBsi'le Controls aBd E1u1ivmeBt. Alt@rati@rns vtho:rn th@ alto:r@d st?!l©© is lwgo:r thaft 
lQ,GQQ S@af© wo:t shall mo:@ttlto: d@mmid ro:sfJ€lftsive 0:011tr©l ro:§ttir©m©ftts @fSo:o:ti€la 13Q.1€o:j and 
13Q.§(o:j. 

3. Performance approach. 

A. The altered envelope, space-conditioning system, lighting and water heating components, and any 
newly installed equipment serving the alteration, shall meet the applicable requirements of Sections 
110.0 through 110.9, Sections 120.0 through 120.6, and Sections 120.&.2. through 130.5. 

EXCEPTION to Section 141.0(b )3A Window Films. Applied window films installed as part of an 
alteration complies with the U-factor, RSHGC and VT requirements ofTABLE 141.0-D. 

B. The standard design for an altered component shall be the higher efficiency of existing conditions or 
the requirements stated in TABLE 141.0-D. For components not being altered, the standard design 
shall be based on the existing conditions. When the third party verification option is specified, all 
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components proposed for alteration. for which the additional credit is taken. must be verified. The 
Executive Director shall determine the qualifications required by the third party inspector. 

TABLE 1410 D Th S d dD . P, A Al dC - - e tan ar eszzn or n tere omponent 
Altered Component Standard Design Without Third Party Standard Design With Third Party Verification 

Verification of Existing Conditions Shall of Existing Conditions Shall be Based On 
be Based On 

Roof/Ceiling Insulation, 

Wall Insulation, and The requirements of Section 141.0(b) 1. 

Floor/Soffit Insulation 

Fenestration 
' The allowed glass area shall be the 

smaller of the a orb. below: 

a. The proposed glass area: or 
The U-factor and RSHGC requirements of 

b. The larger of TABLE 141.0-A 
The existing U-factor and RSHGC levels. 

1. The existing glass area that 
remains; or 

2.The area allowed in Section 
140.3(a)5A 

Space-Conditioning System The requirements of Sections 141.0(b)2C, 141.0(b)2Di or Section 141.0(b)2Dii, and Section 
Equipment and Ducts 141.0(b)2E. 

Window Film The U-factor of 0.40 and SHGC value of The existing fenestration in the alteration shall be 
0.35. based on TABLE 110.6-A and Table 110.6-B. 

Service Water Heating Systems The requirements of Section 140.5 without solar water heating requirements. 

Roofing Products The requirements of Section 141.0(b)2B. 

Lighting System The requirements of Sections 141.0(b)2F, through 141.0(b)2K. 

All Other Measures The proposed efficiency levels. 

C. The proposed design shall be based on the actual values of the altered components. 

NOTES TO SECTION 141.0(b)3: 

I. If an existing component must be replaced with a new component, that component is considered an 
altered component for the purpose of determining the energy budget and must meet the 
requirements of Section 141.0(b)3. 

2. The standard design shall assume the same geometry and orientation as the proposed design. 

3. The "existing efficiency level' modeling rules, including situations where nameplate data is not 
available, are described in the Nonresidential ACM Reference Manual. 

EXCEPTION 1 to Section 141.0(b): When heating, cooling or service water heating for an alteration are 
provided by expanding existing systems, the existing systems and equipment need not comply with Sections 
110.0 through 120.9 and Section 140.4 or 140.5. 

EXCEPTION 2 to Section 141.0(b): When existing heating, cooling or service water heating systems or 
components are moved within a building, the existing systems or components need not comply with Sections 
110.0 through 120.9 and Section 140.4 or 140.5. 

EXCEPTION 3 to Section 141.0(b): Where an existing system with electric reheat is expanded when adding 
variable air volume CY AV) boxes to serve an alteration, total electric reheat capacity may be expanded not to 
exceed 20 percent of the existing installed electric capacity in any one permit and the system need not comply 
with Section 140.4(g). Additional electric reheat capacity in excess of20 percent may be added subject to the 
requirements of the Section 140.4(g). 

Relocation or moving of a relocatable public school building is not considered an alteration for the purposes of 
complying with Title 24, Part 6. If an alteration is made to envelope, space-conditioning system, lighting or 
water heating components of a relocatable public school building, the alteration is subject to Section 141.0(b ). 
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( c) Repairs. Repairs shall not increase the preexisting energy consumption of the repaired component, system, or 
equipment. 

( d) Alternate Method of Compliance. Any addition, alteration, or repair may comply with the requirements of Title 
24, Part 6 by meeting the applicable requirements for the entire building. 
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TABLE 141.0-E Control Reauirements for r • <"'- Entire Luminaire Alterations 

Resulting lighting l!Ower, coml!ared to the lightiru: l!OWer 
allowance Sl!ecified in Section 140.6(c}21 Area ""tl!g!lQ1 

Maode~~ eC.ontrol reguirements that shall be met whee ;f,Q~' .Metb.rul 
BF meFe ef aisfieg lemieeiFes en el:ti!Fed 

Lighting 11ower is< 85% of Lighting 11ower is > 85% to 
allowance 100% of allowance 

Section 130.l(a)l 2 l!lld 3 Area Controls Yes Yes 

For each ~c!Qsed si;iaci:<, 

Section 130. l Q:!) Multi-Level Lig!:!ting Controls - on1)'. for alterations minimum one steI! between 
to general lighting of enclosed S{!aces 100 sguare feet or larger with a 30-70 I!ercent oflig!jting i;)QW!:I Yes 

connected lig!:!ting load that exceeds 0.5 watts {!er S!!.llil!e foot regl!rdless of luminaire :!}'.I!e, or 
meet Section 13 0 .1 O:!) 

Section 130.l(c) Shut-Off Controls Yes Yes 

Section 130.l(d) Automatic Da)'.ligbt Controls Not Reguired Yes 

Section 130. l(e) Demand Res{!onsive Controls- on1)'. for alterations 
> 10 000 ft2 in a single building, where the alteration also changes the Not Required Yes 

area oftb!l ~~e or Qb!lll~S th!l QCQJJJ;!!lllQX tyj1e of the SI!ace, or 
increases the lig!:!ting {!Ower 

'T'ADTL' 1A1 I) L' Tl r T A 
~ ~ -· -~ -- ·-- - - ·--

Quaetity ef e'lfisting Applieable l\lftndateey Multi level I,igbting GentFel 
affeeted lumine.ffes Resulting I,igbting l!eweF feF GentFel l!Fevisiens feF Eaeb ReEfuirements feF Eaeb Altered 

peF Enelesed Speee * Eeeb Enelesed Speee Enelesed Speee I,umineiFe 

A!temtians that de net ebaege the aFea efthe enelesed spaee BF the spaee.type 

£t1m tetal < 19% ef Eldstiflg !ightiag pewer is Eidstiflg previsieBS are Eldstffig e0Btfels are pennitted eidstiHg h!mifiaifes pef!Hitted peimitted 

< 85% ef allewed light:ing peweF Twe level lightiag eentrel ;! § 130.l(a), (e) 
peF £eetien 140.a A-rea Categery 

er §130.l(b) 
£t1m tetal ;_,,, 10% ef Metbed 
eKistiflg lHmiHaifes > 85% efalle·wed lighting pewer §130.l(a), (e), (d) a 

per £eetien 140.a ,A,rea Categelj' §130.l(b) 
Metbed 

AJteFfttiens that ellaege the &Fe& efthe enelesed spaee BF the spaee type BF ineFease the lighting pBweF in the enelased spaee 

§130.0(Ei) a 
AnyBHml3er Cemply witb £eetien 140.a § 130.I(b) 

§130.l(aj, (e), (El) ~.,(e) 

1. Affeeted h!miHaifes msh!de any lt1miBaife that is ellangeEl; replaeeEl; reme¥eEI, re!eeated; er, 60tilleeted te, alteFed er revised '.viriBg, 
eiceept as peF!Hitted ay Ex:CEP+IGJ>+£ I and ;;i, te £eetien 141.0(b~;tJH: 
:;;\. Twe lt!"rel ligbtiHg eentrel shall have at least eae eentrel step lletweea 30 pereeat and 70 pereeBt efdesige light:ing pewer in a mmmer 
pre¥idifig reasenab!j' UBifef!H il!Hmifiati0flS 
3. 9ayligbt eentrels iH aeeerelanee '.'t'ith £eetiea 130.0(d) are retIUired eBI,· fer h!miHaires that are altered. 

TABLE 141. {) F Ro€j'Uirements fer Luminsiro },/edifieatiens in P!CECo 
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For 6SHljlliBB66 with this Table, auilE!ffig SJ3a6e is elefineel as BRY sf the follsvffilg: 
!. -A 6Sffijllete siflgle stsry a11i!EliHg 
2. -A 60ff!j3lettl fleer sfa m11kifleer aHi!EliHg 
3. The effiire 51:3aee iH a auilelffig sf a sffigle teaBB:t !Hteler a siflgle lease 
4. ,6,ll sf the 6ellliflSft; Bst !easablB SJ3a6e ffl Siflgle aHileliHg 

&esaltiag bightiag Pewer per 
Quaatity ef affeetei! Eaeh Eaelesei! Spaee Where Applieable maai!atery Applieallle multi le•rel lightiag 

lumiaaires per Buili!iag >HI% efEi!istiag I,umiaaires eeatrel prS'Yisieas fer eeatral re11uiremeats fer eaeh 
Spaee per aaaum are I,umiaaire Mei!ifieatieas ia eaeh eaelesei! spaee 1 mei!ifiei! luminaire ~ 

~ 

Sl!ffi tstal < 4 0 L!JmiBaffe Elristiag lightffig J30wer is Elristffig ]lrsvisisas are 
Elristffig esmrels aFe J3efmftteel Mselifieatieas iH Flaee permflteEI J3ei'mitteEI 

< 85% sf allowed lighting J30wer Tws level lightffig 
§130.l(a), (e) 

J36r Seetiea 140.e ,<\fea Gategsry -eootfel..' 

Sllffi total > 4 0 Ll:imffiaire Methe4 Gr §BOJES) 
MeC:lifieatiens iR Flaee 

;:, 85% sf alleweEI lightffig ~ §BO.O(El)4 

ller Seetiea 140.e Area Gategsry §BO.l(a), (ej, (Elf4 §130.l(a) 
MethOO 

l. Geatrsl reEjllifemeats salj• apjlly ts eaeleseEI spaees fer whieh there are bm!iffiaire Mstlifieatiens iH Plaee. 
2. :t..411lti lB'fel esatrels aFe re1111ireEI snly fer ffimffiaires fer whleh there aFe i,emiaaire Medifieatieas iH Plaee. 
3. l\ve level lightiRg eeatrel shall have at least ene eeatrel stejl aetweea 30 pereeat aaEI 70 J3erseat eftlesiga lightiRg J38Wer in a manBer 
previEliHg reaseaaaly affiferm illllmffiatiSBs. 
4. &aylight seatrels iB aeeerEloose with Sestiea 130.0(EI) aFe rellUireel ealy for ffiminaires that are meElifieEI iB J3laee. 

SECTION 141.1 - REQUIREMENTS FOR COVERED PROCESSES IN 
ADDITIONS, ALTERATIONS TO EXISTING BUILDINGS THl:f WILL 
BE-NONRESIDENTIAL, IDGH-RISE RESIDENTIAL, AND 
HOTEL/MOTEL OCCUP}L.~CIESBUILDINGS 
Covered processes in additions or alterations to existing buildings that will be nonresidential, high-rise residential, 
and hotel/motel occupancies shall comply with the applicable subsections of section 120.6 and 140.9. 

(a) Refrigerated Warehouses. A refrigerated warehouse eomplies Vlith this seetion if it eomplies with the 
applieable requirements of8eetions 120.6(a). 

(b) Cemmereial Refrigeration. Commereial refrigeration systems eomply with this seetion if they comply with the 
applicable requirements of8eetions 120.6(b). 

(e) Enelosed Parking Garages. ,\B enelosed parking garage eomplies vlith this seetion if it complies with the 
applicable requirements of8eetions 120.6(e). 

(d) Proeess Boilers. ,A~ process boiler eomplies ·with this section if it eomplies with the applieable requirements of 
8eetions 120.6(d). 

(e) Compressed Air Systems. Compressed air systems eomply with this seetion if they eomply vnth the applicable 
requirements of8ectiooo 120.6(e). 

NOTE: For alterations that change the occupancy classification of the building, the requirements of Section 141.1 
apply to the occupancy that will exist after the alterations. 

SECTION 141.0 -ADDITIONS, ALTERATIONS, AND REP AIRS TO EXISTING NONRESIDENTIAL, HIGH
RISE RESIDENTIAL, AND HOTEL/MOTEL BUILDINGS, TO EXISTING OUTDOOR LIGHTING, AND TO 
INTERNALLY AND EXTERNALLY ILLUMINATED SIGNS 
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SUBCHAPTER 7 
LOW-RISE RESIDENTIAL BUILDINGS - MANDATORY 

FEATURES AND DEVICES 

SECTION 150.0 - MANDATORY FEATURES AND DEVICES 
Any ne¥lly eonstrueted low riseLow-rise residential building buildings shall meet-shall comply with the applicable 

requirements ofthis SeetionSections 150(a) through 150.0(r). 

NOTE: The requirements of Sections 150.0(a) through 150.0(r) apply to newly constructed buildings. Sections 
150.2(a) and 150.2(b) specify which requirements of Sections 150.0(a) throligh 150.0(r) also apply to additions 
or alterations. 

(a) Ceiling and Rafter Roof Insulation. The opaque portions of ceilings and roofs separating conditioned spaces 
from unconditioned spaces or ambient air shall meet the requirements of. Item§ I ~through-343 below: 

1. Cei:liags aad rafter roofs s.S.hall be insulated to achieve a weighted average CT-factor not exceeding CT
.fMlU0.043 or shall be insulated between wood-framing members with insulation resulting in an installed 
thermal resistance ofR~22 or greater for the insulation alone. For-l:lllvented attics, the mandatory 
insulation shall be installed at the ceiling level; for unvented attics, the mandatory insulation m.ayshall be 
placed at either ceiling or roof level; and:- Attie aeeess doors shall have permanently attaehed insulation 
usiag adhesive or meeharueal fasteners. The attie aeeess shall be gasketed to prevent air leakage. 

EXCEPTION to Section 150.0(a)l: Insulation ofCeilings and rafter roofs in an alteration shall be insulated 
to achieve a weighted average CT-factor not exceeding 0.054 or shall be insulated between wood-framing 
members with insulation resulting in an installed thermal resistance ofR-19 or greater. 

2. Attic access doors shall have permanently attached insulation using adhesive or mechanical fasteners. The 
attic access shall be gasketed to prevent air leakage; and.The weighted a¥erage U faetor shall not exeeed 
0.031 that would result from mstallmg R 30 msulation between wood framing members. 

3. Insulation shall be installed in direct contact with a continuous roof or ceiling which is sealed to limit 
infiltration and exfiltration as specified in Section 110.7, including but not limited to placing insulation 
either above or below the roof deck or on top of a drywall ceiling~,. 

4. mswati@D shall h@ install@ a h@l@w th@ 1'€l€lMg m@mhl'all:@ €ll' lay@r tts@a t© S@!il th@ rn@Hi'©m ·.vat@r 
psastrati©D ttDlsss ths msttlatiea liaB a mm§mttm wateil' ahsemti:©D ef Q.J psrnsnt lly vellilm:s ·;vhsa tsstsa 
ass©ramg t© ASTIJ 8tooaara C27J. 

(b) Loose-ml Insulation. When loose-fill insulation is installed, the minimum installed weight per square foot shall 
conform with the insulation manufacturer's installed design weight per square foot at the manufacturer's labeled 
R-value. 

( c) Wall Insulation. Insulation installed m oQpaque portions of above grade framed walls separating conditioned 
spaces from unconditioned spaces or ambient air shall meet the requirements of Items 1, 2.3. antler~ below: 

I. Vl-allB ef2x4 inch framing -shall-shall have an overall assembly CT-factor not exceeding CT-0.102. equivalent 
tQ=€)¥ an installed R-value of 13 in a wood framed assembly. 

be msulated betw-een ftamiag members with msulation having an mstalled thermal resistanee ofnot less than R 
+3-_ m 2~E4 meh framing, or the U faster shall not ~meed U 0.102 that results from installmg R 13 ma 2x4 
ifleh \VOOd fi:amed assembly; aad 

EXCEPTION to Section 150.0(c)l: Existing walls already insulated to an mstalled a CT-factor not exceeding 
CT-0 .110 or already insulated between framing members with insulation having an installed thermal 
resistance ofR-11 or greater. 

SECTION 150.0-MANDATORY FEATURES AND DEVICES 
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2. Walls 0f2x6 inch or greater framing shall have an overall assembly U-factor not exceeding U-0.074 or an 
installed R-value of 19 in a wood framed assembly.Walls shall be insu1ated between framing members with 
insulatioH:havffig an installed thermal resistanee of not less than R 19 in framing of2x6 ineh or greater, or 
the U factor shall not exceed the U 0.074 that results from installing R 19 in a 2x6 inch or greater \Vood 
framed assembly,_t-and 

3. Opaque non-framed assemblies shaII have an overaII assembly U-factor not exceeding U-0.102. eauivalent 
to an installed R-value of 13 in a wood framed assembly. 

~· Bay or Bow Window roofs and floors shall be insulated to meet the wall insulation requirements ofT ABLE 
150.1-A. 

( d) Raised-floor Insulation. Raised floors separating conditioned space from unconditioned space or ambient air 
shall meet the requirements of 1 or 2 below: 

1. Floors shall have an overall assembly U-factor not exceeding U-0.037 or an installed R-value of 19 or greater in 
a wood framed assembly. 

be insulated between wood framffig members '.Vith insulation havffig an installed thermal resistance ofR 19 or 
greater. 

2. The weighted aYerage U factor of floor assemblies shall not exceed 0.037 that would result from installing 
R 19 insulation between v1ood framffig members and accounting for the effects of framing members. 

EXCEPTION to Section 150.0(d): A building with a controlled ventilation or unvented crawlspace may 
omit raised floor insulation if all of the following are met: 

A. The foundation walls are insulated to meet the wall insulation minimums as shown in TABLE 150.1-A; 
and 

B. A Class I or Class II vapor retarder is placed over the entire floor of the crawlspace; and 

C. Vents between the crawlspace and outside air are fitted with automatically operated louvers that are 
temperature actuated; and 

D. The requirements in Reference Residential Appendix RA4.5.l. 

( e) Installation of Fireplaces, Decorative Gas Appliances and Gas Logs 

l. If a masonry or factory-built frreplace is installed, it shall have the following: 

A. Closeable metal or glass doors covering the entire opening of the frrebox; and 

B. A combustion air intake to draw air from the outside of the building, which is at least 6 square inches in 
area and is equipped with a readily accessible, operable, and tight-fitting damper or combustion-air 
control device; and 

EXCEPTION to Section 150.0(e)lB: An outside combustion-air intake is not required ifthe fireplace 
will be installed over concrete slab flooring and the fireplace will not be located on an exterior wall. 

C. A flue damper with a readily accessible control. 

EXCEPTION to Section 150.0(e)lC: When a gas log, log lighter, or decorative gas appliance is 
installed in a fireplace, the flue damper shall be blocked open ifrequired by the CMC or the 
manufacturer's installation instructions. 

2. Continuous burning pilot lights and the use of indoor air for cooling a firebox jacket, when that indoor air is 
vented to the outside of the building, are prohibited. 

(f) Slab Edge Insulation. Material used for slab edge insulation shall meet the following minimum specifications: 

1. Water absoi:ption rate for the insulation material alone without facings no greater than 0.3 percent when 
tested in accordance with Test Method A- 24-Hour-Immersion of ASTM C272. 

2. Water vapor permeance no greater than 2.0 perm/inch when tested in accordance with ASTM E96. 

3. Concrete slab perimeter insulation shall be protected from physical damage and ultraviolet light 
deterioration. 

SECTION 150. 0- MANDATORY FEATURES AND DEVICES 
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4. Insulation for a heated slab floor shall meet the requirements of Section 110.8Cg). 

RESERVED 

(g) Vapor Retarder 

1. In Climate Zones 1-16. the earth floor of unvented crawl space shall be covered with a Class I or Class II 
vapor retarder. This requirement shall also apply to controlled ventilation crawl snace for buildings 
compiving with the Exception to Section 150.0(d). 

2. In Climate Zones 14 and 16,. a Class I or Class II vapor retarder shall be installed on the conditioned space 
side of all insulation in all exterior walls, vented attics and unvented attics with air-permeable insulation,;~ 
f!fifl 

2A. m Clim.at@ Z@li@8 1 18 with Wl'i'@l.it@€l @rawl spa@@8 th@ @arth fl@@r @fth@ @rawl spa@@ shMI@@ @filv@r@€l 
with a Class I ©r Class II vaplilr r@tar€l@r; filr 

3~. ma ln1ihimg 00..§g a efilBtrfilll@€l v@ntilatie11 @ra·.vl spa@@, a Class I er Class II vaplilr r@tar€l@r shall 13@ 
pla@@a filV@f th@ @artft fleer efth@ @rawl spa@@ t© r@aU@@ meisttlr@ @fttf)' tm:a pret@@t msulati©B f¥@m 
@e11d@il8atien, as sp@@iii@€l iii th@ @irn@ptililft te S@@tieB HQ.Q(€l). 

(h) Space-Conditioning Equipment. 

1. Building Cooling and Heating Loads. Building heating and cooling loads shall be determined using a 
method based on any one of the following: 

A. The ASHRAE Handbook, Equipment Volume, Applications Volume, and Fundamentals Volume; or 

B. The SMACNA Residential Comfort System Installation Standards Manual; or 

C. The ACCA Manual J. 

The cooling and heating loads are two of the criteria that shall be used for equipment sizing and selection. 

NOTE: Heating systems are required to have a minimum heating capacity adequate to meet the minimum 
requirements of the CBC. The furnace output capacity and other specifications are published in the 
Commission's directory of certified equipment or other directories approved by the Commission. 

2. Design conditions. For the purpose of sizing the space-conditioning (HV AC) system, the indoor design 
temperatures shall be 68°F for heating and 75°F for cooling. Outdoor design conditions shall be selected 
from Reference Joint Appendix JA2, which is based on data from the ASHRAE Climatic Data for Region 
X. The outdoor design temperatures for heating shall be no lower than the Heating Winter Median of 
Extremes values. The outdoor design temperatures for cooling shall be no greater than the 1.0 percent 
Cooling Dry Bulb and Mean Coincident Wet Bulb values. 

3. Outdoor Condensing Units. 

A. Clearances. Installed air conditioner and heat pump outdoor condensing units shall have a 
clearance of at least five ( 5) feet ( 1.5 meters) from the outlet of any dryer vent. 

B. Liquid Line Drier. Installed air conditioner and heat pump systems shall be equipped with liquid 
line filter driers if required. as specified by manufacturer's instructions. 

4. Central Forced-Air Heating Furnaces. 

A. Temperature Rise. Central forced-air heating furnace installations shall be configured to operate in 
conformance with the furnace manufacturer's maximum inlet-to-outlet temperature rise specifications. 

(i) Thermostats. All unitarv heating or cooling systems. including heat pumps. not controlled by a central energy 
management control system CEMCS) shall have a setback thermostat as specified in II@atiBg syst@ms shall 13@ 
@€1Yipp@d ·.vith th@rm©stats that m@@t th@ r@€1Yir@m@nts ef Section 1102( c ). 

G) Water System Piping and Insulation for Piping, Tanks, and Cooling System Lines. 

1. Storage tank insulation. 

A. Storage gas \Vater heaters 'Nith ffii energy faetor equal to or less thffii the federaJ. miaim:um standards shall be 
externally wrapped with insulation having ffii installed thermal resistance ofR 12 or greater. 

SECTION I 50. 0 - MANDATORY FEATURES AND DEVICES 
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AB._Unfired hot water tanks, such as storage tanks and backup storage tanks for solar water-heating systems, 
shall be externally wrapped with insulation having an installed thermal resistance ofR-12 or greater or have 
internal insulation of at least R-16 and a label on the exterior of the tank showing the insulation R-value. 

2. Water piping and cooling system line insulation thickness and conductivity. Piping shall be insulated to 
the thicknesses as follows: 

A. AI1 domestic hot water system piping conditions listed below, whether buried or unburied, must be 
insulated and the insulation thickness shall be selected based on the conductivity range in TABLE 
120.3-A and the insulation level shall be selected from the fluid temperature range based on the 
thickness requirements in TABLE 120.3-A: 

i. The first 5 feet (1.5 meters) of hot and cold water pipes from the storage tank. 

ii. All piping with a nominal diameter of3/4 inch (19 millimeter) or larger. 

iii. All piping associated with a domestic hot water recirculation system regardless of the pipe 
diameter. 

iv. Piping from the heating source to storage tank or between tanks. 

v. Piping buried below grade."'" 

vi. All hot water pipes from the heating source to the kitchen fixtures. 

B. In addition to insulation requirements, all domestic hot water pipes that are buried below grade must be 
installed in a water proof and non-crushable casing or sleeve that allews fur iftstallatien, remeval, ane 
r@pla!lement efthe ©n©les©e pip© !lftl'! insulatien. 

C. Pipe for cooling system lines shall be insulated as specified in Subsection A. ~Distribution piping 
for steam and hydronic heating systems~ er het wat©r systems with pressur© alrnve 1§ psig (lQ3 !<Pa) 
shall meet the requirements in TABLE 120.3-A. 

EXCEPTION 1 to Section 150.00)2: Factory-installed piping within space-conditioning equipment 
certified under Section 110.1 or 110.2. 

EXCEPTION 2 to Section 150.0(j)2: Piping that serves process loads, gas piping, cold domestic water 
piping, condensate drains, roof drains, vents, or waste piping. 

EXCEPTION 3 to Section 150.0(j)2: Piping that penetrates framing members shall not be required to have 
pipe insulation for the distance of the framing penetration. Metal piping that penetrates metal framing shall 
use grommets, plugs, wrapping or other insulating material to assure that no contact is made with the metal 
framing. Insulation shall butt securely against all framing members. 

EXCEPTION 4 to Section 150.0(j)2: Piping installed in interior or exterior walls shall not be required to 
have pipe insulation if all of the requirements are met for compliance with Quality Insulation Installation 
(QII) as specified in the Reference Residential Appendix RA3.5. 

EXCEPTION 5 to Section 150.0(j)2: Piping installed in attics with a minimum of 4 inches (10 cm) of attic 
insulation on top of the piping shall not be required to have pipe insulation. 

NOTE: Where the Executive Director approves a water heater calculation method for particular water 
heating recirculation systems, piping insulation requirements are those specified in the approved calculation 
method. 

3. Insulation Protection. Insulation outside conditioned space shall be protected from damage, including that 
due to sunlight, moisture, equipment maintenance, and wind. Protection includes but is not limited to the 
following: 

A. Insulation exposed to weather shall either B© rat©d ftir euta©©r use erbe installed with a cover suitable 
for outdoor servic~, including but not limited to jlret©©t©€l by aluminum, sheet metal, painted 
canvas, or plastic cover. Cellttlar f©am msttlatiea shall he preteeted as aeeve er paiated ·;;ith a eeatiag 
that=isThe cover shall be water retardant and provides shieldi:rig from solar radiation that can cause 
degradation of the material. 

SECTION 150. 0 - MANDATORY FEATURES AND DEVICES 
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B. Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned 
space shall have a Class I or Class II vapor retarder.mg ro©iftg, Elf th© m8ttlati0n shall he mstalleEl at th@ 
thi@lm@ss that !}ttalifi©s as a Class I Elf Class II vafl©F 'r©tarEi©f. 

(k) Residential Lighting. 

1. Luminaire Requirements 

A. Luminaire Efficacy: lestafled All installed luminaires shall be elassified as high-efficacy ef-lew
effieaey for eompliaaee with Seetion 150.0(k) in accordance with TABLE 150.0-A or TABLE 150.0 B, 
as applieable. 

B. Hylnid Luminaires: ¥/hen a high effieaey aad low effieaey lightiB:g system are eombmed together in 
a sffi:gle lumin:aire, the hlgh effieaey and low effieaey lighting systems shall separately eomply with the 
applieable provisions ofSeetion 150.0(k)Blank Electrical Boxes. ~The number of electrical boxes that 
are more than 5 feet above the finished floor and do not contain a luminaire or other device shall be no 
greater than the number of bedrooms. These electrical boxes must be served by a dimmer. eJC-vacancy 
sensor control. or fan speed control. 

C. Lumiaaire Wattage aad Classifieatiaa. The Vlattage aad Classifieation ofpermanently installed 
luminaires in residential kitehens shall be determffied in aeeordaaee with Seetion 130.0(e). lB 
residential kitehens, the v1attage of eleetrieal boKes finished v:ith a blaak eo'rer or where no eleetrieal 
equipment has been instafled, aad ·where the eleetrieal bo* eaa be used for a luminaire or a sarfaee 
mounted eeiling fan, shall be ealeulated as 180 \Vat.ts oflow effieaey lighting per eleetrieal 
~Recessed Down1ight Luminaires in Ceilings. Luminaires recessed into ceilings shall meet all of 
the following requirements: 

i. Be listed, as defined in Section 100.l, for zero clearance insulation contact CIC) by Underwriters 
Laboratories or other nationally recognized testing/rating laboratory; and 

ii. Have a label that certifies the luminaire is airtight with air leakage less than 2.0 CFM at 75 Pascals 
when tested in accordance with ASTM E283. An exhaust fan housing shall not be required to be 
certified airtight: and 

iii. Be sealed with a gasket or caulk between the luminaire housing and ceiling. and shall have all air 
leak paths between conditioned and unconditioned spaces sealed with a gasket or caulk; and 

iv. For luminaires with hardwired ballasts or drivers. allow ballast or driver maintenance and 
replacement to be readily accessible to building occupants from below the ceiling without 
requiring the cutting of holes in the ceiling: and 

v. Shall not contain screw based !ampssockets; and 

vi. Shall contain light sources that comply with References Joint Appendix JA8, including the 
elevated temperature requirements. and that are marked "JA8-2016-E" as specified in Reference 
Joint Anpendix JA80Hl\:8.1Q 4 .8 ooEl shall n0t ©€lfttam light s0ttre©s that ar© lae@l@El "110t Wf rus© m 
@n©l0s@El JiNotllr@s" €lf "n€lt fur me m Fil©©ss©a mi.tm=@s." 

D. Electronic Ballasts. Ballasts for fluorescent lamps rated 13 watts or greater shall be electronic and 
shall have an output frequency no less than 20 kHz. 

E. Night Lights. Permanently installed night lights and night lights integral to installed luminaires or 
exhaust fans shall be rated to consume no more than five watts of power per luminaire or exhaust fan as 
determined in accordance with Section 130.0(c). Night lights shall not be required to be controlled by 
vacancy sensors. 

F. Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans shall meet the applicable 
requirements of Section 150.0(k). 

EXCEPTION to Section 150.0(k)lF: Lighting installed by the manufacturer in kitchen exhaust hoods. 

G. Screw based luminaires. Screw based luminaires shall meet all of the following requirements: 

i. The luminaires shall not be recessed downlight luminaires in ceilings; and 

ii. The luminaires shall contain lamps that comply with Reference Joint Appendix JA8; and 

SECTION 150.0- MANDATORY FEATURES AND DEVICES 



2016 Building Energy Efficiency Standards Page 249 

iii. The installed lamps shall be lab@l@d marked with "JAS-2016" or "JAS-2016-E" as @©mplimrt 
withspecified in Reference Joint Appenclix JAS. 

EXCEPTION to Section 150.!l+(k)lG: Luminaires with hard-wired ballasts for high interuiity 
discharge lamps. 

H. Enclosed Luminaires. Light sources that are not marked "JA8-2016-E" shall not be installed in 
enclosed luminaires. 

2. Interior Lighting Switching Devices and Controls. 

A. High efficaey l"EH3'1:i:naires shall be &Vfi.tched separately from lo'N effieaey hm:i:ffiairesAll leading 
edgeforward phase cut dimmers used with LED light sources shall comply with NEMA SSL 7 A. 

B. Exhaust fans shall be switched separately from lighting systems. 

EXCEPTION to Section 150.0(k)2B: Lighting integral to an exhaust fan may be on the same switch 
as the fan provided the lighting can be switched OFF in accordance with the applicable provisions in 
Section 150.0(k)2 while allowing the fan to continue to operate for an extended period of time. 

C. Luminaires shall be switched with readily accessible controls that permit the luminaires to be manually 
switched ON and OFF. 

D. Lighting controls and equipment shall be installed in accordance with the manufacturer's instructions. 

E. No controls shall bypass a dimmer or vacancy sensor function where that dimmer or vacancy sensor 
has been installed to comply with Section 150.0(k). 

F. Lighting controls shall comply with the applicable requirements of Section 110.9. 

G. An Energy Management Control System (EMCS) may be used to comply with dimmer requirements in 
Section 150.0(k) if at a minimum it provides the functionality of a dimmer in accordance with Section 
110.9, meets the installation certificate requirements in Section 130.4, the EMCS requirements in 
Section 130.5,(i}, and complies with all other applicable requirements in Section 150.0(k)2. 

H. An Energy Management Control System (EMCS) may be used to comply with vacancy sensor 
requirements in Section 150.0(k) if at a minimum it provides the functionality .of a vacancy sensor in 
accordance with Section 110.9, meets the installation certificate requirements in Section 130.4, the 
EMCS requirements in Section 130.Sfil, and complies with all other applicable requirements in Section 
150.0(k)2. 

I. A multiscene programmable controller may be used to comply with dimmer requirements in Section 
150.0(k) ifat a minimum it provides the functionality of a dimmer in accordance with Section 110.9, 
and complies with all other applicable requirements in Section 150.0(k)2. 

J. In Rbathrooms. Ggarages, -blaundry .Jkrooms, and ;y;utility ~ooms. at least one luminaire in each of 
these spaces shall be controlled by a vacancy sensor. 

K. Dimmers or vacancy sensors shall control all luminaires required to have light sources compliant with 
Reference Joint Appendix JA8. 

EXCEPTION 1 to Section 150.0(k)2K: Luminaires in closets less than 70 square feet. 

EXCEPTION 2 to Section 150.0(k)2K: Luminaires in hallways. 

L. Undercabinet lighting shall be switched separately from other lighting systems. 

3. Lighting in Kitehens. 

f.. ,\ mffii:ml:lHl: of 50 percent of the total rated •.vattage of permanently installed lighting in kitchens shall be 
high efficacy. 

E. For the purpose of eompliance with Section 150.0(k), kitchen lighting includes all permanently installed 
lighting in the kitchen e~ccept for lighting that is internal to eabinets for the purpose of illuminating only the 
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mside ofthe eabinets. Lightffig in areas adjaeent to the kitehen, inelad-iB:g bat not limited to dining arui nook 
areas, are eonsidered kitehen lighti:B:g if they are not separately s>.vitehed from kitehen lighting. 

EXCEPTION to Seetioe 1S4to(k)a: Up to 50 watts for dweH:iB:g l:Hl:its less than or eqaal to 2,500 ft2 or 100 
watts for d'NelliBg l:Hl:its larger than 2,500 f:l2 may l3e 8*empt from the 50 pereent high effieaey requirement 
when all lighti:B:g in the kitehen is eontrolled in aeeordaaee with the applieable provisions in 8eetion 
150.0(k)2, and is also eontrolled l3y •raeaaey sensors or dimmers. 

4. Lightieg IBternal to Cabieets. Permanently mstalled lighting that is internal to eabinets shall use no more 
than 20 watts of power per liaear foot of illuminated eabinet. The length of an illuminated eabinet shall l3e 
determined using one ofthe following measurements, regarclless of the naml:ier ofshelYes or the number: of 
doors per eal3inet seetion: 

A. One horizontal length of illuminated eabinet; or 

B. One vertieal length; per illuminated eabinet section; or 

C. "No more than one vertieal length per every 40 horizontal inehes of illuminated eabinet. 

5. Lighting ie Bathrooms. Lighting installed in bathrooms shall meet the following reqairements: 

/',. /', minimum of one high effieaey laminaire shall l3e installed in eaeh bathroom; and 

B. f,ll other lightffig installed in eaeh l3athroom shall l3e high effieaey or eontrolled l3y vaeaney sensors. 

6. Lighting iB Garages, Laundry Rooms, aed Utility Rooms. Lighting mstalled in attaehed arui detaehed 
garages, laUB:dFy rooms, arui utility rooms shall be high effieaey laminaires and eontrolled by vaeaney 
sensors. 

7. Lighting other thae iB Kitehees, Bathrnoms, Garages, Lauedry Rooms, and Utility Rooms. Lighting 
installed in rooms or areas other than in kitehens, bathrooms, garages, laUB:dry rooms, arui utility rooms 
shall be high efficaey, or shall be eontrolled l3y either dimmers or 1raeaney sensors. 

EXCEPTION 1 to Seetion 1SO.O(k)7: Luminaires in elosets less than 70 square feet. 

EXCEPTION 2 to Seetion 1SO.O(k)7: Lighting in detaehed storage baild-iB:gs less than 1,000 square feet 
loeated on a residential site. 

8. Reeessed Luminaires in Ceiliegs. Luminaires reeessed into eeilings shall meet all of the follo'+Ying 
requirements: 

A. Be Listed, as defined in 8eetion 100.l, for zi;ero elearaaee.insulation eontact (IC) by Underwriters 
Laboratories or other nationally reeogllzi;ed testin§"rating laboratory; arui 

B. Have a label that eertifies that the luminaire is airtight v!ith air leakage less than 2.0 CFM at 75 Paseals 
when tested in aeeordaaee v!ith f,STM B283. An 8*haust fan housing shall not be required to be eertified 
airtight; and 

C. Be sealed v!ith a gasket or caulk l3etween the luminaire housing arui ceiling, and shall haYe all air leak paths 
between eonditioned and UB:conditioned spaees sealed \vi-th a gasket or eaulk; and 

D. For reeessed compact fluoreseent laminaires with ballasts to qualify as high effieaey for complianee with 
8eetion 150.0(k), the ballasts shall l3e eertified to the Commission to eomply ·with the applicable 
requirements in Section 110.9; and 

B. Allow ballast maintenanee and replacement to be readily aecessible to build-iB:g oeeupants from below the 
ceiling witheut requiring the cutting of holes in the eeiling. 

~l._Residential Outdoor Lighting. In addition to meeting the requirements of Section 150.0(k)lA. 
Luminaires luminaires providing residential outdoor lighting shall meet the following requirements, as 
applicable: 

A. For single-family residential buildings, outdoor lighting permanently mounted to a residential building,, 
or to other buildings on the same lot~ shall be high efficacy, or may l3e low efficacy ifit meets all-ef.the 
following requirements in item i and the requirements in either item ii or item iii: 
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i. Controlled by a manual ON and OFF switch that does not override to ON the automatic actions of 
Items ii or iii below; and 

ii. Controlled by a-photocell and motion sensor. Controls that override to ON shall not be allowed 
unless the override not having an 0'1erride or bypass s:i.viteh that disables the motion sensor, or 
eontrolled by a motion sensor having a temporary override switeh whleh temporarily bypasses the 
motion sensing R.metion aad automatically reactivates the motion sensor within 6 hours_;_QI 

ill. Controlled by one of the following methods: 

a. Photoeontrol not ha•Ang an override or bypass sv1iteh that disables the 
photoeontrolPhotocontrol and automatic time switch control. Controls that override to ON 
shall not be allowed unless the override shall automatically return the photocontrol and 
automatic time switch control to its normal operation within 6 hours.; or 

b. Astronomical time clock,_ not having an w1erride or bypass svliteh that disables the 
astronomieal time eloek, and Controls that override to ON shall not be allowed unless the 
override shall automatically return the astronomical clock to its normal operation within 6 
hours and which is programmed to automatically turn the outdoor lighting OFF during 
daylight hours; or 

c. Energy management control system which meets all of the following requirements: 

At a minimum provides the functionality of an astronomical time clock in accordance with 
Section 110.9; meets the Installation Certification requirements in Section 130.4; meets the 
requirements for an EMC8 in 8eetion 130.5; does not have an override or bypass switch that 
allows the luminaire to be always ON; and, is programmed to automatically turn the outdoor 
lighting OFF during daylight hours. 

B. For low-rise multifamily residential buildings, outdoor lighting for private patios, entrances, balconies, 
and porches; and outdoor lighting for residential parking lots and residential carports with less than 
eight vehicles per site shall comply with one of the following requirements: 

i. Shall comply with Section 150.0(k)9A3A; or 

ii. Shall comply with the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 
141.0. 

C. For low-rise residential buildings with four or more dwelling units, outdoor lighting not regulated by 
Section 150.0(k)9B-)B or 150.0(k~3D shall comply with the applicable requirements in Sections 
110.9, 130.0, 130.2, 130.4, 140.7 and 141.0. 

D. Outdoor lighting for residential parking lots and residential carports with a total of eight or more 
vehicles per site shall comply with the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 
140.7 and 141.0. 

~.Internally illuminated address signs. Internally illuminated address signs shall: 

A. Comply with Section 140.8; or 

B. Shall consume no more than 5 watts of power as determined according to Section 130.0( c ). 

+.l=j.Residential Garages for Eight or More Vehicles. Lighting for residential parking garages for eight or 
more vehicles shall comply with the applicable requirements for nonresidential garages in Sections 110.9, 
130.0, 130.1, 130.4, 140.6, and 141.0. 

~.Interior Common Areas of Low-rise Multi-Family Residential Buildings. 

A. In a low-rise multifamily residential building where the total interior common area in a single building 
equals 20 percent or less of the floor area, permanently installed lighting for the interior common areas 
in that building shall be high efficacy luminaires @¥=and controlled by an occupant sensor. 

B. In a low-rise multifamily residential building where the total interior common area in a single building 
equals more than 20 percent of the floor area, permanently installed lighting in that building shall: 

i. Comply with the applicable requirements in Sections 110.9, 130.0, 130.1, 140.6 and 141.0; and 
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ii. Lighting installed in corridors and stairwells shall be controlled by occupant sensors that reduce 
the lighting power in each space by at least 50 percent. The occupant sensors shall be capable of 
turning the light fully QnQon and GOOQff from all designed paths of ingress and egress. 

(1) RESER VEDSlab Edge lnsulatiee. Material used fur slab edge msl:l!ation shall meet the fullo'.ving minimum 
specifications: 

1. Water absorption rate for the insl:l!ation material alone without facings no greater than 0.3 percent when tested in 
accordance with Test Method 1\ 24 Hom Immersion ofASTM C272. 

2. Vlater vapor permeance no greater than 2.0 perm/inch vlhen tested in aecordance •Nitb: ,ALSTM E96. 

3. Concrete slab perimeter insulation shall be protected :from physical damage and ultraviolet light deterioration. 

4. Insulation for a heated slab floor shall meet the requirements of Section l 10.8(g). 

(m) Air-Distribution and Ventilation System Ducts, Plenums, and Fans. 

1. CMC Compliance. All air-distribution system ducts and plenums, including, but not limited to, mechanical 
closets and air-handler boxes, shall be installed, sealed and insulated to meet the requirements of the CMC 
Sections 601.0, 602.0, 603.0, 604.0, 605.0 and ANSVSMACNA-006-2006 HV AC Duct Construction 
Standards Metal and Flexible 3rd Edition, incorporated herein by reference. Portions of supply-air and 
return-air ducts and plenums of a space heating or cooling system shall either be insulated to a minimum 
installed level ofR-6.0 (or any higher level required by CMC Section 605.0) or a minimum installed level 
ofR-4.2 when Bil €1B€iles@€1: entirely in lllilrnetly conditioned space as confirmed through field verification and 
diagnostic testing in accordance with the requirements of Reference Residential Appendix RA3.l.4.3.8. 
Connections of metal ducts and the inner core of flexible ducts shall be mechanically fastened. Openings 
shall be sealed with mastic, tape, or other duct-closure system that meets the applicable requirements of UL 
181, UL 18 lA or UL 18 IB or aerosol sealant that meets the requirements of UL 723. If mastic or tape is 
used to seal openings greater than 1/4 inch, the combination of mastic and either mesh or tape shall be used. 

Building cavities, support platforms for air handlers, and plenums lll@fift@lll designed or constructed with 
materials other than sealed sheet metal, duct board or fleXible duct shall not be used for conveying 
conditioned air. Building cavities and support platforms may contain ducts. Ducts installed in cavities and 
support platforms shall not be compressed to cause reductions in the cross-sectional area of the ducts. 

EXCEPTION to Section 150.0(m)l: Ducts and fans integral to a wood heater or fireplace. 

2. Factory-Fabricated Duct Systems. 

A. All factory-fabricated duct systems shall comply with UL 181 for ducts and closure systems, including 
collars, connections, and splices, and be labeled as complying with UL 181. UL 181 testing may be 
performed by UL laboratories or a laboratory approved by the Executive Director. 

B. All pressure-sensitive tapes, heat-activated tapes, and mastics used in the manufacture of rigid 
fiberglass ducts shall comply with UL 181 and UL 18 lA. 

C. All pressure-sensitive tapes and mastics used with flexible ducts shall comply with UL 181 and UL 
181B. 

D. Joints and seams of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

3. Field-Fabricated Duct Systems. 

A. Factory-made rigid fiberglass and flexible ducts for field-fabricated duct systems shall comply with UL 
181. All pressure-sensitive tapes, mastics, aerosol sealants, or other closure systems used for installing 
field-fabricated duct systems shall meet the applicable requirements of UL 181, UL 181A, and UL 
181B. 

B. Mastic sealants and mesh. 

i. Sealants shall comply with the applicable requirements of UL 181, UL 181A, and UL 181B, and 
be nontoxic and water resistant. 

11. Sealants for interior applications shall be tested in accordance with ASTM C73 l and D2202, 
incorporated herein by reference. 
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iii. Sealants for exterior applications shall be tested in accordance with ASTM C73 l, C732, and 
D2202, incorporated herein by reference. 

iv. Sealants and meshes shall be rated for exterior use. 

C. Pressure-sensitive tape. Pressure-sensitive tapes shall comply with the applicable requirements of UL 
181, UL 181A, and UL 181B. . . 

D. Joints and seams of duct systems and their components shall not be sealed with cloth back rubber 
adhesive duct tapes unless such tape is used in combination with mastic and drawbands. 

E. Drawbands used with :flexible duct. 

i. Drawbands shall be either stainless-steel worm-drive hose clamps or UV-resistant nylon duct ties. 

ii. Drawbands shall have a minimum tensile strength rating of 150 pounds. 

iii. Drawbands shall be tightened as recommended by the manufacturer with an adjustable tensioning 
tool. 

F. Aerosol-sealant closures. 

i. Aerosol sealants shall meet the requirements of UL 723 and be applied according to manufacturer 
specifications. 

ii. Tapes or mastics used in combination with aerosol sealing shall meet the requirements of this 
section. 

4. Duct Insulation R-value Ratings. All duct insulation product R-values shall be based on insulation only 
(excluding air films, vapor retarder, or other duct components) and tested C-values at 75°F mean 
temperature at the installed thickness, in accordance with ASTM C5 l 8 or ASTM C 177, incorporated herein 
by reference, and certified pursuant to Section 110.8. 

5. Duct Insulation Thickness. The installed thickness of duct insulation used to determine its R-value shall be 
determined as follows: 

A. For duct board, duct liner, and factory-made rigid ducts not normally subjected to compression, the 
nominal insulation .thickness shall be used. 

B. For duct wrap, installed thickness shall be assumed to be 75 percent (25 percent compression) of 
nominal thickness. 

C. For factory-made :flexible air ducts, the installed thickness shall be determined by dividing the 
difference between the actual outside diameter and nominal inside diameter by two. 

6. Duct Labeling. Insulated :flexible duct products installed to meet this requirement shall include labels, in 
maximum intervals of3 feet, showing the thermal performance R-value for the duct insulation itself 
(excluding air films, vapor retarder, or other duct components), based on the tests in Section 150.0(m)4 and 
the installed thickness determined by Section 150.0(m)5C. 

7. Backdraft Dampers. All fan systems, regardless of volumetric capacity, that exchange air between the 
building conditioned space and the outside of the building shall be provided with backdraft or automatic 
dampers to prevent unintended air leakage through the fan system when the fan system is not operating. 

8. Gravity Ventilation Dampers. All gravity ventilating systems that serve conditioned space shall be 
provided with either automatic or readily accessible, manually operated dampers in all openings to the 
outside except combustion inlet and outlet air openings and elevator shaft vents. 

9. Protection of Insulation. Insulation shall be protected from damage, including that due to sunlight, 
moisture, equipment maintenance, and wind but not limited to the following: Insulation exposed to weather 
shall be suitable for outdoor service e.g., protected by aluminum, sheet metal, painted canvas, or plastic 

· cover. Cellular foam insulation shall be protected as above or painted with a coating that is water retardant 
and provides shielding from solar radiation that can cause degradation of the material. 

10. Porous Inner Core Flex Duct. Flexible ducts having porous inner cores shall not be used. 
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11. Duct System Sealing and Leakage Testing. When space conditioning systems ·utilize forced air duct 
systems to supply conditioned air to an occupiable space, the ducts shall be sealed, as confirmed through 
field verification and diagnostic testing, in accordance with all applicable procedures specified in Reference 
Residential Appendix RA3 .1, and the leakage compliance criteria specified in Reference Residential 
Appendix TABLE RA3.l-2, and conforming to one of the following Subsections A, B, ore as applicable: 

A. For single family dwellings and townhouses with the air-handling unit installed and the ducts connected 
directly to the air handler, the total leakage of the duct system shall not exceed 6-2_percent of the 
nominal system air handler airflow as determined utilizing the procedures in Reference Residential 
Appendix Section RA3.l.4.3.l. · 

B. For single family dwellings and townhouses at the rough-in stage of construction prior to installation of 
the dwelling's interior :finishing: 

i. Air-handling unit installed. 

If the air-handling unit is installed and the ducts are connected directly to the air handler, the total 
leakage of the duct system shall not exceed 6~ percent of the nominal system air handler airflow as 
determined utilizing the procedures in Reference Residential Appendix Sections RA3.l.4.3.2, 
RA3.l.4.3.2.l and RA3.l.4.3.3. 

11. Air-handling unit not yet installed. 

If the air-handling unit is not yet installed, the total leakage of the duct system shall not exceed 4 
percent of the nominal system air handler airflow as determined utilizing the procedures in 
Reference Residential Appendix Sections RA3.l.4.3.2, RA3.l.4.3.2.2 andRA3.l.4.3.3. 

C. For multifamily dwellings with the air-handling unit installed and the ducts connected directly to the air 
handler, regardless of duct system location, 

i. The total leakage of the duct system shall not exceed 12 percent of the nominal system air handler 
airflow as determined utilizing the procedures in Reference Residential Appendix Section 
RA3.l.4.3.l, or 

ii. The duct system leakage to outside shall not exceed 6 percent of the nominal system air handler 
airflow as determined utilizing the procedures in Reference Residential Appendix Section 
RA3.l.4.3.4. 

12. Air Filtration. Mechanical systems that supply air to an occupiable space through ductwork exceeding 10 
ft (3 m) in length and through a thermal conditioning component, except evaporative coolers, shall be 
provided with air filter devices in accordance with the following: 

A. System Design and Installation. 

i. The system shall be designed to ensure that all recirculated air and all outdoor air supplied to the 
occupiable space is filtered before passing through the system's thermal conditioning components. 

ii. The system shall be designed to accommodate the clean-filter pressure drop imposed by the system 
air filter device(s). The design airflow rate and maximum allowable clean-filter pressure drop at 
the design airflow rate applicable to each air filter device shall be determined. 

iii. All system air filter devices shall be located and installed in such a manner as to allow access and 
regular service by the system owner. 

iv. All system air filter device locations shall be labeled to disclose the applicable design airflow rate 
and the maximum allowable clean-filter pressure drop as determined according to subsection ii 
above. The labels shall be permanently affixed to the air filter device=readily legible, and visible to 
a person replacing the air filter media. 

B. Air Filter Media Efficiency. The system shall be provided with air filter media having a designated 
efficiency equal to or greater than MERV 6 when tested in accordance with ASHRAE Standard 52.2, or 
a particle size efficiency rating equal to or greater than 50percent in the 3. 0-10 µm. range when tested in 
accordance with AHRI Standard 680. 

C. Air Filter Media Pressure Drop: The system shall be provided with=air filter media that conforms to 
the maximum allowable clean-filter pressure drop determined according to Section 150.0(m)12Aii, 
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when tested using ASHRAE Standard 52.2. or as rated using AHRl Standard 680, for the applicable 
design airflow rate(s) for the system air filter device(s). If the alternative to 150.0(m)13B is utilized for 
compliance, the design clean-filter pressure drop for the system air filter media shall conform to the 
requirements given in TABLE 150.0-~ or 1·50.0-~. 

D. Air Filter Media Product Labeling. The system shall be provided with air filter media that has been 
labeled by the manufacturer to disclose the efficiency and pressure drop ratings that demonstrate 
conformance with Sections 150.0(m)12B and 150.0(m)l2C 

13. Duct System Sizing and Air Filter Grille Sizing. Space conditioning systems that utilize forced air ducts 
to supply cooling to an occupiable space shall: 

A. Static Pressure Probe. Have a hole for the placement of a static pressure probe (HSPP), or a 
permanently .installed static pressure probe (PSPP) in the supply plenum downstream of the air 
conditioning evaporator coil. The size, location, and labeling of the HSPP or PSPP shall conform to the 
requirements specified in Reference Residential Appendix RA3 .3 .1.1 as confirmed by field verification 
and diagnostic testing; and 

EXCEPTION to 150.0(m)13A: Systems that cannot conform to the specifications for hole location in 
Reference Residential Appendix Figure RA3 .3-1 shall not be required to provide holes as described in 
Figure RA3.3-l. 

~B Single Zone Central Forced Air Systems Demonstrate, in every control mode, airflow greater 
than or equal to 350 CFM per ton of nominal cooling capacity through the return grilles, and an air
handling unit fan efficacy less than or equal to 0.58 W/CFM as confirmed by field verification and 
diagnostic testing in accordance with the procedures given in Reference Residential Appendix RA3 .3. 

C Zonally ControlJed Central Forced Air Systems. Zonally controlled central forced air cooling 
systems shall be capable of simultaneouslv delivering. in every zonal control mode. an airflow from the 
dwelling. through the air handler fan and delivered to the dwelling. of greater than or equal to 3 50 CFM 
per ton of nominal cooling capacity, and operating at an air-handling unit fan efficacy of less than or 
equal to 0.58 W/CFM as confirmed by field verification and diagnostic testing in accordance with the 
annlicable procedures specified in Reference Residential Appendix RA3 .3. 

ALTERPFATP.'E EXCEPTION 1 to Section 150.0(m)l3B: Standard ducted systems (syat©ms without 
zoning dampers1 may comply by meeting the applicable requirements in TABLE 150.0-~ or 150.0-
~ as confirmed by field verification and diagnostic testing in accordance with the procedures in 
Reference Residential Appendix Sections RA3.1.4.4 and RA3.l.4.5. The. design clean-filter pressure 
drop requirements of Section 150.0(m)12C for the system air filter device(s) shall conform to the 
requirements given in TABLES 150.0-~ and 150.0-~. 

EXCEPTION.2 to Section 150.0(m)13B: Multispeed compressor systems or variable speed 
compressor systems shall verify air flow (cfm/ton) and fan efficacy (Watt/cfm) for system operation at 
the maximum compressor speed and the maximum air handler fan speed. 

EXCEPTION 3 to Section 150.0fm)13B: The Executive Director may approve alternate airflow and 
fan efficacy requirements for small duct high velocity systems. 

EXCEPTION to Section 150.0(m)13C: Multispeed or variable speed compressor systems or single 
speed compressor systems that utilize the performance compliance approach. shall demonstrate 
compliance with the airflow (cfin/ton) and fan efficacy (Watt/cfin) requirements of Section 
150.00n)13C by operating the system at maximum comnressor capacity and system fan speed with all 
zones calling for conditioning. rather than in every zonal control mode. 

14. RESERVED 

1§. Z01u1Uy C011t¥0H@d C@ut:l'al F0r@lld Air £yst@ms. Ze·ooHy ©©fttl'ell@d €l©Rtl'al fur©ed air ©eelmg syst©ms 
shall@© ©!i}labl© ef simtdtan©©ttsly e@li-v@riftg, m ©'l©l'J' Z©llM €l©fttl'©l m@d©, an aiJotl@w frem th© e'N©llmg, 
thi'ettgh th© air haftdl0r f!i1l ane d©liv©r©d te th© d·mllmg, sfgr©at©f than €lf ©€jUM te 359 CFM fl©f t011 ©f 
11@miftal ©©elmg eapa©iiy, ood ©fl©ratiftg at an air haneiliftg wit fan ©fti©a©y efl©ss than er ©€fllal te Q.§8 

VNCFM as eeftfirm©d by R©ld v©rifi©atie11 tmd diagnssti© t©stiftg m a©e©rdoo©© v;ith th© !iflfllieool© 
J!lf©©©ettf©S Bjl©@ifi@e m R@fcf©ft@€l R@sid@11tial l>flfl©BdMt RA3.3. : 
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syst@ms, er siftgl@ sp@@d @ompr@ssor syst@ms that tttilii!i@ th@ p@mrmoo@B @empliM@t! approa@h s@t filrth in 
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@alliftg fer @oftditilrn:iftg. 

(n) Water Heating System. 

I. Systems using gas or propane water heaters to serve individual dwelling units shall include the following 
components: 

A. A 120V electrical receptacle that is within 3 feet from the water heater and accessible to the water 
heater with no obstructions; and 

B. A Category III or IV vent, or a Type B vent with straight pipe between the outside termination and the 
space where the water heater is installed; and 

C. A condensate drain that is no more than 2 inches higher than the base of the installed water heater, and 
allows natural draining without pump assistance, and 

D. A gas supply line with a capacity of at least 200,000 Btu/hr. 

2. Water heating recirculation loops serving multiple dwelling units shall meet the requirements of Section 
I 10.3(c)5. 

3. Solar water-heating systems and collectors shall be certified and rated by the Solar Rating and Certification 
Corporation (SRCC)~ or by a~ listing agency that is approved by the Executive Director. 

4. Instantaneous water heaters with an input rating greater than 6.8 k.BTU/hr (2kW) shall meet the 
requirements of Section l 10.3Cc)7. 

( o) Ventilation for Indoor Air Quality. All dwelling units shall meet the requirements of ASHRAE Standard 62.2, 
Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings. Window operation is not a 
permissible method of providing the Whole-Building Ventilation airflow required in Section 4 of ASHRAE 
Standard 62.2. Continuous operation of central forced air system air handlers used in central fan integrated 
ventilation systems is not a permissible method of providing the whole-building ventilation airflow required in 
Section 4 of ASHRAE Standard 62.2. Additionally, all dwelling units shall meet the following requirements: 

1. Field Verification and Diagnostic Testing. 

A. Airflow Performance. The Whole-Building Ventilation airflow required by Section 4 of ASHRAE 
Standard 62.2 shall be confirmed through field verification and diagnostic testing in accordance with 
the applicable procedures specified in Reference Residential Appendix RA3.7. 

(p) Pool Systems and Equipment Installation. Any residential pool system or equipment installed shall comply 
with the applicable requirements of Section 110.4, as well as the requirements listed in this section. 

1. Pump sizing and flow rate. 

A. All pumps and pump motors installed shall be listed in the Commission's directory of certified 
equipment and shall comply with the Appliance Efficiency Regulations. 

B. All pump flow rates shall be calculated using the following system equation: 

H=CxF2 

WHERE: 

His the total system head in feet of water. 

F is the flow rate in gallons per minute (gpm). 

C is a coefficient based on the volume of the pool: 

0.0167 for pools less than or equal to 17,000 gallons. 

0.0082 for pools greater than 17,000 gallons. 
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C. Filtration pumps shall be sized, or if programmable, shall be programmed, so that the filtration flow 
rate is not greater than the rate needed to tum over the pool water volume in 6 hours or 36 gpm, 
whichever is greater; and 

D. Pump motors used for filtration with a capacity of 1 hp or more shall be multi-speed; and 

E. Each auxiliary pool load shall be served by either separate pumps or the system shall be served by a 
multi-speed pump; and 

EXCEPTION to Section 150.0(p)lE: Pumps less than 1 hp may be single speed. 

F. Multi-speed pumps shall have controls which default to the filtration flow rate when no auxiliary pool 
loads are operating; and 

G. For multi-speed pumps, the controls shall default to the filtration flow rate setting within 24 hours and 
shall have an override capability for servicing. 

2. System piping. 

A. A length of straight pipe that is greater than or equal to at least 4 pipe diameters shall be installed 
before the pump; and 

B. Pool piping shall be sized so that the velocity of the water at maximum flow for auxiliary pool loads 
does not exceed 8 feet per second in the return line and 6 feet per second in the suction line; and 

C. All elbows shall be sweep elbows or of an elbow-type that has a pressure drop ofless than the pressure 
drop of straight pipe with a length of 30 pipe diameters. 

3. Filters. Filters shall be at least the size specified in NSF I ANSI 50 for public pool intended applications. 

4. Valves. Minimum diameter ofbackwash valves shall be 2 inches or the diameter of the return pipe, 
whichever is greater. 

(q) Fenestration Products. Fenestration separating conditioned space from unconditioned space or outdoors shall 
meet the requirements of either Item 1 or 2 below: 

1. Fenestration, including skylight products, must ha,ve a lliaximum U-factor of0.58. 

2. The weighted average U-factor of all fenestration, including skylight products, shall not exceed;;-0.58. 

EXCEPTION_! to Section 150.0(q)l: Up to 10 square feet of fenestration area or 0.5 percent of the 
Conditioned Floor Area, whichever is greater, is exempt from the maximum U-factor requirement. 

EXCEPTION 2 to Section 150.0fqH: For dual-glazed greenhouse or garden windows. up to 30 square feet 
of fenestration area is exempt from the maximum U-factor requirement. 

(r) Solar Ready Buildings. Shall meet the requirements of Section 110.10 applicable to the building project 
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TABLE I 50 0-A CLASSIFICATION OF HIGH EFFICACY AND LOWEFFICACYLIGHT SOURCES 

High Efficacy Light Sources 

Luminaires installed with only the lighting technologies in this table shall be classified as high 
efficacy 

High Effieaey Light Seurees Lew Effieaey Light Seurees 

l:,uminaiJ.:es ~ea, aesigeea aaa Fated baminali=es maaafaetereel; aesigeea eF Fated feF use with 
feF use •Nith eBly lighting teelmelegies in this aey efthe lighting teelmelegies in this eeluma shall :Se 
eelumn shall :Se elassifiea as high elassifiea as levl effieaey.Light sources in this column shall 
effieaey:Light sources in this column other than be certified to the Commission as High Efficacy Light 
those installed in cei1ing recessed k!miam€ls Sources in accordance with Reference Joint A1mendix JA8 
downlight Iuminaires are classified as higb and be marked as meeting JA8. 
efficacy and are not reguired to com:nly with 
Reference Joint Annendix JA8 

1. Pin-based lin:eaF OF eempaet linear or 1. Line veltage lamp heldera (seekets) eapa:Sle efef!eratiag 
comnact fluorescent ~ligbt sources ineanaeseent lamps efany fyf'le 
with-using electronic ballasts. Cempaet 

~- All Lew veltage lamp helaera eapal3le ef eperating flueFeseent lamps > 13 v;-atts shall have 4 
ineanaeseent lamps ef any typeligbt sources in ceiling 

pins feF eemplianee with the eleetFenie 
:Sallast Feq1ti:Fements in Seetien 150.0(k)ID. 

recessed downlig!Jt luminaires. Note that ceiling 
recessed dQwnlight luminaires shall not have screw 

2. Pulse-start metal halide-lamps. bases regardless of lamn we as described in Section 

3. High pressure sodium-lamps. 
150.0(k)lC. 

4. GU-24 sockets rated feF LED 
.'.7,2. GU-24 sockets containing LED ligbt sources . 

~containing ligbt sources other than ~- High effieaey lamps installed in Ie"v: effieaey 
LEDs.~ laminaifes, inelading SeFeW ease eempaet flaeFeseent 

and seFev1 ease LED lampsAny light source not 
5. GU 24 seekets Fated fer eempaet flaereseent 

otherwise listed in this table and certified to the 
~Luminaires with hardwired high 

Commission as com:nlying with Joint An:nendix 8 . .,. 
freguency generator and induction lamn. 

6. Inse12arable SSL luminaires that are installed 
3. Mereury •raper lamps. 

outdoors. 4. ±raek lighting eF ether :f:l~ffille lighting system whieh 

7_. InseRarable SSL lummaires cQntaining 
alle1lt'S the aaElffien er releeatien ef laminali=es witheat 

cQlQred light SQurces that are installed to 
altering the ·wiring efthe system. 

RrQyide decQrative lighting. e. buminaiFes asing LED light searees wl1ieh htwe net 

6. Laminaires asing LED light sem=ees :wft:ieh 
:Seen eertifiea te the Cemmissien as high effieaey: 

htl:>1e :Seen eertifiea te the Cemmissien as 7. Lighting systems that htl:>1e medalaF eempenents that 
high effieaey in aeeoraanee with Referenee alle•i; eenversien eet\veen high effieaey ana le•,>; 
Jeint Appendix J.AL8. effieaey lighting witheat ehanging the humnaires' 

7. Laminaire heasings Fated :Sy the 
heasing er wiring. 

manufaetareF fer use with enly LED light 8. Eleetrieal :Se*es finished '.1tith a Blank eo•1er er »•!here ne 
engines. eleetFieal eEfl:lipment has :Seen installeel; ana where the 

8. Indaetien lamps. 
eleetrieal :Se* ean :Se asea feF a laminali=e er a sarfaee 
meantea eeiling fan. 

Nate: ,t\La~ters »vhieh eew1ert an ineanaeseent 
lamp helEleF te a high effieaey laminali=e 
shall net :Se asea to elassify a laminaife as ... -- : 

J. 

Notes: 

a. GU-24 sockets containing light sources such as comnact fluorescent lam12s and induction lamns. 

b. California Title 20 Section 1605(k)3 does not allow incandescent sources to have a GU-24 base. 
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TABLE !50.0 B 1.4INLMUMREQUIREMEl\7TSFOR OTHER LIOHTSOUR.CES TO QU4L!FYASH!GH 
EFFICACY 

Yse this table ta deteFmiee lumieaiFe effieaey eely fef' lightieg systems eet listed ie '.f.A:BbB 1§0.0 A 

Minimum Luminaire Eftieaey ta Qualify as High Luminaire Pawer "Rating 
Eftiea~· 

§ watts ef less ;ig ffimens 13ef •.v:att 

e:rref § •Natts ta l§ watts 4 § ffimens J36f •.vatt 

e:r;er I§ watts te 4 Q 'li'attS 6Q ffimens J36f '.vatt 

9'<'6f 4 G 't11•atts 9G ffimens J36f •1ratt 

Nate: :Qetefffl:iee min imam luminaire effieaey asieg the system iemal rated lmn:ens ai·Aaea l:ly the lmn:ieaife 
.1 , 

•v ' - - ~ .. 
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TABLE 150. 0-fl.G: Return Duct Sizing for Single Return Duct Systems 

Return duct length shall not exceed 30 feet and shall contain no more than 180 degrees of bend. If the total bending 
exceeds 90 degrees, one bend shall be a metal elbow. 

Return grille devices shall be labeled in accordance with the requirements in Section 150.0(m)12A to disclose the grille's 
design airflow rate and a maximum allowable clean-filter pressure drop of 12.5 Pa (0.05 inches water) for the air filter 
media as rated in accordance with ARRI Standard 680 for the design airflow rate for the return grille. 

Minimum Total Return Filter Grille 
System Nominal Cooling Minimum Return Duct Gross Area 

Capacity (Ton)* Diameter (inch) (inch2
) 

1.5 16 500 

2.0 18 600 

2.5 20 800 

*Not annlicable to systems with nominal cooling capacity greater than 2.5 tons or less than 1.5 ton 

TABLE 150. 0-Q_f}: Return Duct Sizing for Multiple Return Duct Systems 

Each return duct length shall not exceed 30 feet and shall contain no more than 180 degrees ofbend. lfthe total bending exceeds 90 
degrees, one bend shall be a metal elbow. 
Return grille devices shall be labeled in accordance with the requirements in Section 150.0(m) 12A to disclose the grille's design airflow 
rate and a maximum allowable clean-filter pressure drop of 12.5 Pa (0.05 inches water) for .the air filter media as rated in accordance with 
AHRl Standard 680 for the design airflow rate for the return grille. 

System Nominal Return Duct 1 Return Duct 2 Minimum Total Return Filter 
Cooling Capacity Minimum Diameter Minimum Diameter Grille Gross Area 

(Ton)* (inch) (inch) (inch2
) 

1.5 12 10 500 

2.0 14 12 600 

2.5 14 14 800 

3.0 16 14 900 

3.5 16 16 1000 

4.0 18 18 1200 

5.0 20 20 1500 

*Not applicable to systems with nominal cooling capacity greater than 5.0 tons or Jess than 1.5 tons. 
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SUBCHAPTER 8 
LOW-RISE RESIDENTIAL BUILDINGS -

PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES FOR NEWLY CONSTRUCTED 

RESIDENTIAL BUILDINGS 

SECTION 150.1 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE 
APPROACHES FOR NE"7LY CONSTRUCTEDLOW-RISE RESIDENTIAL 
BUILDINGS 
(a) Basic Requirements. "New low riseLow-rise residential buildings shall meet all of the following: 

1. The applicable requirements of Sections 110.0 through 110.10,, a-re applicable to ne>t'l residential buildings. 

2. The applicable requirements of Section 150.0 (mandatory features). 

3. Either the performance standards or the prescriptive standards set forth in this section for the Climate Zone 
in which the building will-b.llie located. Climate zones are shown in Reference Joint Appendix JA2 -
Weather /Climate Data. 

EXCEPTION to Section 150.l(a)3: If a single contiguous subdivision or tract falls in more than one 
Climate Zone, all buildings in the subdivision or tract may be designed to meet the performance or 
prescriptive standards for the Climate Zone that contains 50 percent or more of the dwelling units. 

NOTE: The Commission periodically updates, publishes, and makes available to interested persons and 
local enforcement agencies precise descriptions of the Climate Zones, which is available in Reference Joint 
Appendix JA2-Weather/Climate Data. 

_ 4. For other provisions applicable to new lov,r rise residential buildings, refer to Section 100.0. 

NOTE: The requirements of Sections 150.0(a) through 150.0(r) apply to newly constructed buildings. Sections 
150.2(a) and 150.2(be) specify which requirements of Sections 150.l(a) through 150.l(c) also apply to additions 
or alterations. 

(b) Performance Standards. A building complies with the performance standard ifthe energy budget calculated 
for the Proposed Design Building under Subsection 2 is no greater than the energy budget calculated for the 
Standard Design Building under Subsection 1. 

1. Energy Budget for the Standard Design Building. The energy budget for a Standard Design Building is 
determined by applying the mandatory and prescriptive requirements to the Proposed Design Building. The 
energy budget is the sum of the TDV energy for space conditioning, mechanical ventilation and water 
heating. 

2. Energy Budget for the Proposed Design Building. The energy budget for a Proposed Design Building is 
determined by calculating the TDV energy for the Proposed Design Building. The energy budget is the sum 
of the TDV energy for space-conditioning, mechanical ventilation and water heating. The energy budget for 
the Proposed Design Building is reduced if on-site renewable energy generation is installed, according to 
methods established by the Commission in the Residential ACM Reference Manual. 

3. Calculation of Energy Budget. The TDV energy for both the Standard Design Building and the Proposed 
Design Building shall be computed by Compliance Software certified for this use by the Commission. The 
processes for Compliance Software approval are documented in the Residential ACM Approval Manual. 

4. Compliance Demonstration Requirements for Performance Standards. 

SECTION 150.J -PERFORMANCEANDPRESCRIPTIVE COMPLIANCEAPPROACHES FOR LOW-RISE 
RESIDENTIAL BUILDINGS 



Page 262 2016 Building Energy Efficiency Standards 

A. Certificate of Compliance and Application for a Building Permit. The application for a building permit 
shall include documentation pursuant to Sections 10-103(a)l and 10-103(a)2 which demonstrates, using 
an approved calculation method, that the building has been designed so that its TDV energy use from 
depletable energy sources does not exceed the combined water-heating and space-conditioning energy 
budgets for the applicable Climate Zone. 

EXCEPTION to Section 150.l(b )4A: Multiple Orientation: A permit applicant may demonstrate 
compliance with the energy budget requirements of Section 150 .1 (a) and (b) for any orientation of the 
same building model if the documentation demonstrates that the building model with its proposed 
designs and features would comply in each of the four cardinal orientations. 

B. Field verification of installed features, materials, components, manufactured devices and system 
performance shall be documented on applicable Certificates of Installation pursuant to Section 10-
103 (a )3, and applicable Certificates of Verification pursuant to Section 10-103 (a )5, in accordance with 
the following requirements when applicable: 

i. SEER Rating. When performance compliance requires installation of space a conditioning system 
with a SEER rating that is greater than the minimum SEER rating required by TABLE 150.1-A, 
the installed system shall be field verified in accordance with the procedures specified in Reference 
Residential Appendix RA3.4.4.l. 

ii. EER Rating. When performance compliance requires installation of a space conditioning system 
that meets or exceeds a specified EER rating, the installed system shall be field verified in 
accordance with the procedures specified in Reference Residential Appendix RA3.4.4.l. 

iii. Low Leakage Air Handler. When performance compliance requires installation of a low leakage 
air-handling unit that meets the qualifications in Reference Joint Appendix JA9, the installed air 
handling unit shall be field verified in accordance with the procedures specified in Reference 
Residential Appendix RA3.1.4.3.9. 

( c) Prescriptive Standards/Component Package. Buildings that comply with the prescriptive standards shall be 
designed, constructed, and equipped to meet all of the requirements for the appropriate Climate Zone shown in 
TABLE 150.1-A. In TABLE 150.1-A, a NA (not allowed) means that feature is not permitted in a particular 
Climate Zone and a NR (no requirement) means that there is no prescriptive requirement for that feature in a 
particular Climate Zone. Installed components shall meet the following requirements: 

1. Insulation. 

A. Roof and Ceiling insulation shall be installed in a ventilated attic with an R-value equal to or greater 
than that shown in Table 150.1-A meeting options i through iii below. 

i. Option A: A minimum R-value of continuous insulation installed above the roofrafters in contact 
with the roof deck and an additional layer of ceiling insulation located between the attic and the 

conditioned space when meeting Section 150. l(c)9A: or 

ii. Option B: A minimum R-value of insulation installed between the roof rafters in contact with the 

roof deck and an additional. layer of ceiling insulation located between the attic and the conditioned 

space when meeting Section 150. l(c)9A: or 

iii. Option C: A minimum R-value of ceiling insulation located between the attic and the conditioned 

space when meeting Section 150. l(c)9B. 

NOTE: Low rise residential single family and multi-family buildings with the ducts and air handler located 
in the conditioned space. as specified by Section 150. Hc)9B. need only comply with insulation 
requirements of Option C. 

Roo£1Coiliag iaswation shall be iastalled with U factor equal to or less than, or a U faster equal to or less 
than, or R v:aJ.ue equal to or greater than shovm iB: TABLE 150.l A. The maximum U faetors or the 
minimum R values shown are for iasulation i:B:stalled between wood framing members. 

B. =Wal~ (including heated basements and crawl spaces) iasWation shall be iastalled that has a shall be 
insulated such that the opaque wall has an assembly CT-factor equal to or less than shown in Table 

SECTION 150.1-PERFORMANCEAND PRESCRIPTIVE COMPLIANCE APPROACHES FOR LOW-RISE 
RESIDENTIAL BUILDINGS 



2016 Building Energy Efficiency Standards Page 263 

150.1-A, or walls shall be insulated between wood framing with an-R-value equal to or greater than 
shown in TABLE 150.1-A shall be installed. The maximum U-factors shown are maximum U-factors 
for the opaque wall assembly. Alternatively. for mass walls above grade and for below grade walls with 
insulation installed on the interior. the=or minimam opaque wall R-values shown are fer-the minimum 
R-values for insulation installed between wood-framing members;:-: and for below grade walls with 
exterior insulation, the R-values shown are the minimum R-values for continuous insulation. 

A: b_ f.cbo¥e grade mass 'Nalls aad below grade 'Nails shall have inswation installed resulting in a wall 
assembly U fa-Otar eqaal to or less than shovlB in TABLE 150.l A. 

\Valls less than a 2x6 framed wall shall meet the equivalent U factor indieated in TABLE 150.1 A 
./ 

Walls greater than or eqaal to a 2x6 framed wall shall meet the eqllivaleat U faetor mdieated ill TABLE 
150.l ,\, 

Raised-floor§ msulation shall be installed shall be insulated such that the floor assembly has with-ag 
assembly U-factor equal to or less than shown in Table 150.1-A, or shall be insulated between wood 
framing with insulation having an R-value equal to or greater than shown in TABLE 150.1-A. -The 
maximum u faetors or min:imam R ·falues sho\Vll are for mswatiOB installed between wood frammg 
members. 

EXCEPTION to Section 150.l(c)lC: Raised-floor insulation may be omitted if the foundation walls 
are insulated to meet the wall insulation minimums shown in TABLE 150. l -A, and a vapor retarder is 
placed over the entire floor of the crawl space, and the vents are fitted with automatically operated 
louvers, and the requirements of Reference Residential Appendix RA4.5. l are met. 

D. Slab floor perimeter insulation shall be installed with a U-factor equal to or less than or R-value equal 
to or greater than shown in TABLE 150.1-A. The minimum depth of concrete-slab floor perimeter 
insulation shall be 16 inches or the depth of the footing of the bUllding, whichever is less. 

EXCEPTION to Section 150.l(c)l: The insulation requirements of TABLE 150.1-A may also be met 
by ceiling, roof deck, wall, or floor assemblies that meet equivalent the required maximum U-factorS=@li 
~ R val:li@S that €l€Hisi€l@r th@ @fft@ts efall @lsm@Ets eftlts ass@mbly, using a U-factor 
calculation method that considers the thermal effects of all elements of the assembly and is approved by 
the Executive Director. 

2. Radiant Barrier. A radiant barrierrequired in TABLE 150.1-A shall meet the requirements specified in 
Section 110.8G), and shall meet the installation criteria specified in the Reference Residential Appendix 
RA4. 

3. Fenestration. 

A. Installed fenestration products shall have an area weighted average U-factor and SHGC no greater than 
the applicable value in TABLE 150.1-A and shall be determined in accordance with Sections 110.6(a)2 
and 110.6(a)3. 

EXCEPTION 1toSection150.l(c)3A: For each dwelling uni~=up to 3 square feet ofnew glazing 
area installed indeersin doors and up to 3 square feet ofnew tubular skylights area with dual-pane 
diffusers shall not be required to meet the U-factor and SHGC requirements of TABLE 150.1-A. 

EXCEPTION 2 to Section 150.l(c)3A: For each dwelling unit u~ to 16 square feet ofnew skylight 
area with a maximum U-factor of 0.55 and a maximum SHGC of0.30. 

EXCEPTION 3 to Section 150.l(c)3A For fenestration containing chromogenic type glazing: 

i. the lower-rated labeled U-factor and SHGC shall be used with automatic controls to modulate the 
amount of solar gain and light transmitted into the space in multiple steps in response to daylight 
levels or solar intensity; 

ii. chromogenic glazing shall be considered separately from other fenestration; and 

iii. area-weighted averaging with other fenestration that is not chromatic shall not be permitted and 
shall be determined in accordance with Section 110.6(a). 
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EXCEPTION 4 to Section 150.l(c)3A: For dwelling units containing unrated site-built fenestration 
@ftly anti meetmgthat meets the maximum area restriction, the U-factor and SHGC can be determined in 
accordance with the Nonresidential Reference Appendix NA6 or use default values in TABLE 110.6-A 
and TABLE 110.6-B. 

B. The maximum total fenestration area shall not exceed the percentage of conditioned floor area, CF A, as 
indicated in TABLE 150.l-A. Total fenestration includes skylights and west-facing glazing. 

C. The maximum west-facing fenestration area shall not exceed the percentage of conditioned floor area 
as indicated in TABLE 150.1-A. West-facing fenestration area includes skylights tilted in any direction 
when the pitch is less than 1:12. 

4. Shading. Where TABLE 150.1-A requires a Maximum Solar Heat Gain Coefficient (SHGC), the 
requirements shall be met by one of the following: 

A. Complying with the required SHGC pursuant to Section 150.l(c)3A; or 

B. An exterior operable shading louver or other exterior shading device that meets the required SHGC; or 

C. A combination ofltems A and B to achieve the same performance as achieved in Section 150.l(c)3A. 

D. For south-facing glazing only, optimal overhangs shall be installed so that the south-facing glazing is 
fully shaded at solar noon on August 21 and substantially exposed to direct sunlight at solar noon on 
December 21. 

E. Exterior shading devices must be permanently secured with attachments or fasteners that are not 
intended for removal.· 

EXCEPTION to Section 150.l(c)4E: Where the California Building Code (CBC) requires emergency 
egress or where compliance would conflict with Health and Safety regulations. 

5. RESERVED 

6. Heating System Type. Heating system types shall be installed as required in TABLE 150.1-A. 

EXCEPTION to Section 150.l(c)6: A supplemental heating unit may be installed in a space served 
directly or indirectly by a primary heating system, provided that the unit thermal capacity does not exceed 2 
kW or 7,000 Btu/hr and is controlled by a time-limiting device not exceeding 30 minutes. 

7. Space Heating and Space Cooling. All space heating and space cooling equipment shall comply with 
minimum Appliance Efficiency Regulations as specified in Sections 110.0 through 110.2 and meet all 
applicable requirements of Sections 150.0 and 150.l(c)7& 

A. Refrigerant Charge. When refrigerant charge verification or ~fault indicator display is shown as 
required by TABLE 150.1-A, the system shall comply with either150.l(c)7Ai or 150.l(c)7A ii: 

i. air-cooled air conditioners and air-source heat pumps,. fincluding but not limited to ducted split 
systems, ducted packaged systems, and mini-split systern.sj,,,,shall ~comply with subsections a. 
b and c, unless the system is of a type that cannot be verified using the specified procedure~ 
fuH@vrmg l'©t:tMiFemeDts iHhe fl1'€lee€lll:l'es M€l llJlflliea@le t€l the system: 

a. Have measurement access holes (MAH) installed according to the specifications in the 
Reference Residential Appendix Section RA3 .2.2.3 ;" and 

b. Dem©Bstl'llte that miftimlllll sSystem airflow rate greater than or eaual to 350 cfin per 
itone@glies with Seeti©ft l§Q.Qfm)B €lf HQ.QfmiH ll?l verifie€l@y shall be 
demonstrated by the installer and be verified by the HERS rater thl'@agh fiel€l verifieati€lft 
oo€l €liagB€lstie testiDg iD aee@r€lanee w™i Jl1'€l©etill:l'es as specified .Rvm Reference 
Residential Appendix Section RA3.~3 or an approved alternative procedure as specified 
byRAh; and 

c. The installer shall charge the system according to manufacturer's specifications. C@ftBm1 
; an!! ©€lfl'©©t l'~efrigerant charge shall be sllaH @e €l€lE:firft:te€lveri:fied thl'@Mgll fiel€l 
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v1iriiieatiEJE: aDa wagE:EJsti!l t1istillg ill a1i1israoo1i@ ·.vith according to one of the following 
apfllieahl@ the flFElil@awesoptions. as applicable: 

I. The installer and rater shall perform the standard charge procedure as specified 
~ Reference Residential Appendix Section RA3 .2~_or an approved 
alternative procedure as specified by RAl,;,,m;.; sr 

II. The system shall be equipped with a fault indicator display (Fill) device that 
meets the specifications of Reference Joint Appendix JA6. The installer shall 
verify the refrigerant charge and FID device in accordance with the procedures in 
Reference Residential Appendix Section RA3.4.2. The HERS Rater shall verify 
FID device in accordance with the procedures in Section RA3.4.2: or 

III. The installer shall perform the weigh-in charging procedure as specified by 
Reference Residential Aopendix Section RA3.2.3.1 provided the system is ofa 
type that can be verified using the RA3.2.2 standard charge verification 
procedure and RA3.3 airflow rate verification procedure or approved alternatives 
in RAL The HERS Rater sball verify the charge using RA3.2.2 and RA3.3 or 
approved alternatives in RA 1. 

EXCEPTION to Section 150.J(c)7Aia: Systems that cannot confonn to the 
specifications for hole location in Reference Residential Appendix Figure 
RA3 .2-1. shall not be required to provide holes as described in Figure RA3 .2-1. 

EXCEPTION l to Section 150.1 (c)7Aib: The Executive Director may approve alternate 
airflow rate requirements for small duct high velocity systems. 

EXCEPTION 2 to Section 150.1 (c)7Ajb: Standard ducted systems without zoning 
dampers may comply with the minimum airflow rate by meeting the annlicable 
requirements in TABLE-150.0-B or 150.0-C as continued by field verification 
and diagnostic testing in accordance with the procedures in Reference 
Residential Aopendix Section RA3.1.4.4 and RA3.l.4.5. The design clean-filter 
pressure drop requirements of Section 150.0(m)12C for the system air filter 
device(s) shall conform to the requirements given in TABLES 150.0-B and 
150.0-C 

EXCEPTION 1 to Section 150.l(c)7Aic· When the outdoor temperature is less 
than 55 degrees F and the installer utilizes the weigh-in charging procedure in 
Reference Residential Appendix Section RA3.2.3.1 to verify the refrigerant 
charge. the installer may elect to utilize the HERS Rater verification procedure in 
Reference Residential Appendix Section RA3.2.3.2. If the HERS Rater 
verification procedure in Section RA3.2.3.2 is used for compliance. the system's 
thermostat shall conform to the suecifications in Reference Joint Aopendix JA5. 
Ducted systems shall complv with minimum system airflow rate requirement in 
Section 150. 1 (c)7 Aib. 

ii. Air-cooled air conditioners and air-source heat pumps. including but not limited to ducted 
split systems. ducted packaged systems. and mini-split systems. which are of a type that 
cannot comply with the requirements of 150. Hc)7 Ai shall comply with subsections a and 
b. as applicable. 

I. The installer shall confirm the refrigerant charge using the weigh-in charging 
procedure specified in Keference Residential APPendix Section RA3.2.3.1 th©=. as 
verified by a HERS Rater according to the procedures specified in Reference 
Residential Appendix Section RA3 2.3.2.,; and 

okll. Systems that utilize forced air ducts shall comply with the minimum system 
airflow rate requirement in Section 150. Hc)7 Aib provided the system is of a type 
that can be verified using the procedHres in RA3 .3 or an approved alternative 
procedure in RA I. 
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b. EXCEPTION to S@lltio& 150.H@¥tl.cia: Syst@ms that @!lftft€lt ll©Df©rm t0 th@ 
sp@@ili@ati0ns f@r h0l@ 10@ati011 ill R~fur@11@e: Paisid@B:tial A:flfltlDOOr Figttr@ RA:J.2 l, !>hall 110t 
13@ r@§:We:d ts pr0vi€l@ h0le:s as €le:se:ril9e:€l ill Figttre: RA3.2 1. 

EXCEPTION 1 to S@dioR 150;1(@'.)'fl,.i@iii: Syst@ms @€!ttitrne:€l ·;vfth The: svste:m shall Elle: 
e:~ttipp@d with a e:harge: fault illdi@atsr €li8f!lay (GIDFID) de:vie:@ that pr0vi€le:s a elearly visillle: 
ill€lie:ati011 t© the €l€lOO:f!!lftt wh@D th@ air e0B:€liti011@r failB t© meet th@ re~OO-ed system €lf!tlFati11g 
parameters 8fltl€lm@€l in th@ apflli@a8l@ s@@tisl!: sfR@f!lr@l!:€l€l J0in:t App@l!:d~< J.,'\8 f@r th@ 
insmll@d GIDFID t@@lm0l0gy shall l!:et h@ r@§:ttir@d t0 @01!:!irm r@mg@rlll!:t eharg@ wiing th@ 
J!F€Ho@€lm-@ in: R@f!lr@l!:€l€l R@sid@l!:tial Aflfl€l1!:€l¥ll Seeti011 RA3.2, flF€lvi€l@€l that t. Th@ GIDFID 
in:€li@ati011shall19@.il!.@€l~tly visml@ !llld 'Niihin 011@ f0st 0fth@ aiF @s11€liti011@r's th@rm0stat. 
GIDFID in:stallatisns shall illstead 19e e000Fm:e€l 19y ikrsugh fi@ld vermeatis11 !lll€l diagDssti@ 
t@stiftg tttiliziftg th@ pr0e@€lm-es.§li 8fl€l@ifie€l ill Ref@re11se ResideB:tial Apfl@DdE< ~ 
R:AJ.q.2. 

EXCEPTION l to S@dion: 150.l(!M7Afoiii: Paekaged systems for ~meh the mllllttfaetti:r@r 
has v@ooed eoFF@©t syst@m r@mg@F!lftt @harg@ Jlrfor ts shif!m©Bt &sm th@ fuetsrv aF€l 11st 
r@ped ts eoBfirm r@mg@mBt eharg@ thrsttgh fi@ld v@rifi@ati©I!: !llld diagtrnsti@ t@stifig. Th@ 
install@r 0fth@s@ f!8:@li8:g@€l syst@ms shall stillmit Gertiiieat@ 0fimta:Hatisl!: €l0ettm@Dtatfol!: that 
e@rtifi@8 th@ syst@m: is 8: pa@kag@ft B)'Bt@m f@r Vrhi©ft th@ @€lFF@@t rnmg@rant @harg@ has 19@@11 
v@rifi@d lw th@ !!:;i'Bt@m manttfa@tti:F@r pri0r ts shijlm@B:t i'sm the fa@tsry. 

EXCEPTION ta Seetiaa 1SO.l(e)7A.ia: Systems that eaimot eonform to the speeifieations for 
hole loeation in R-eferenee R-esidentia.J. ,\ppendix Figm'e RAJ.2 1, shall not be reEj:W'ed to pro1lide 
holes as deseribed in Figw:e RAJ .2 1. · 

EXCEPTION J to S@tltio& 150.lE~l'-Ai@iii: W=l1@11 th@ 1mt€losi; t@mp@ratti:F@ is l@ss ihaD: §§ 

d@gf'@@s F !llld th@ illstall:@r Rtiliz@s th@ w@igll in eharging flFSHdliF@ in R:@f!lreit@e R:@sid@Btial 
App@BdiK S@@tisft RA3.2.3.l t0 v@rifj· th@ r@mg@F!lftt @harg@, the in:stall@r may @l@tit to lltiliz@ 
thti IIIt:R:S R:attir v@rifi@ati©ft prn@@dm@ in: R@f8F@ftti€l R:@sid@ntial A:f!f!€lDOOt S@@ti011 RA3.2.3.2. 
Ifth@ HERS R:at@r v@rifi@atisft prs@@dm@ m S@@ti€in RA3.2.3.2 is wi@d f@r @@mplilllle@, th@ 
sys~@m's th@rm©stat shall tisnfurm t© th@ sp@@ili@atisns in: R@f!lr@ft©© Jsint App@Door JA§ !llld 
sl!:all 19@ tiapahl@ sfr@@@ivin:g !llld F@Sfl©Dain:g ts D@m!llld R@sp0ns@ SigDals flri©r t© iiaal 
apf!r©val efth@ @ttildin:g p@rmit@y th@ @M©r@il'lg ag@n@y. Th@ syst@m shall @0mply with 
minimum: syst@m aidl0w Fat@ f©€HliF@m@nts in S@@tioft l§Q.lf@WAi@ii. 

EXCEPTION to Section 150.Hc)7A: Packaged systems for which the manufacturer has 
verified correct system refrigerant charge prior to shipment from the factory are not required 
to have refrigerant charge confirmed through field verification and diagnostic testing. The 
installer of these packaged systems shall certify on the Certificate of Installation that the 
packaged system was ore-charged at the factory and has not been altered in a way that would 
affect the charge Ducted systems shall comply with minimum system airflow rate 
requirement% in Section 150.l(C)?Aib. provided that the system is ofa type that can be 
verified using the procedure specified in RA3.3 or an approved alternative in RAl. 

ii. Air eooled air eonditioners or air sol:lFGe heat pl:lmps (ineltlEli:Bg but not limited to paclraged 
systems and mini split systems) that eami:ot eomply vlith the requirements ofSeetion 150.l(e)7Aia 
or 150 .1 (e)7Aib shall eonform to the following requirement: 

a. Correet refrigerant eharge shall be eonfinned by the system installer utilizing the weigh in 
eharging proeedure speeified in Referenee R-esidential f ... ppendix RA3.2.3.l, as eoBfirmed 
through field ;1erifieation by a HERS Rilter aeeording to the proeedure speeified in Referenee 
Residential f ... ppendix RA3.2.3.2. 

EXCEPTION ta Seetiaa 1SO.l(e)7.'\: Paekaged systems for whieh the manufaeturer has '+'€lrified eorreet 
system refrigerant eharge prior to shipment from the faetory are not required to eonfinn refrigerant eharge 
throagh field 'rerifieation and diagaostie testing. Tho installer of these paekaged systems shall soomit 
Certifieate of Installation doetimentation that eertifies the system is a paekaged system for whieh the eorreet 
refrigerant eharge has been 'rerified by the system mam:ifaeturer prior to shipment from the faetOF)'. 
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8. Domestic Water-Heating Systems. Water-heating systems shall meet the requirements of either A, B .. 
or C,ef-±). For recirculation distribution systems serving individual dwelling unit, only Demand 
Recirculation Systems with manual control pumps as specified in the Reference Annendix RA4.4 shall 
be used: 

A. Fm· systems serving individllal dwellffig lffi:its, a single gas er propane storage type water heater 
with an input of 75,000 Btu per hour or less, aBd that meets the task insulation reqllirements of 
Section 150.0G) aBd the requkemeRts of8ections 110 .. 1 and 110.3 shall be installed. Fer 
recircu1ation distribution systems, only Demand R-ecircu1ation Systems with manual control pumps 
shall be llsed. 

A. For systems serving individual dwelling units, the water heating system shall meet the requirement 
of either i. ii. or iii: 

j. For systems sel'Ving individual dwelling tmits, a.A single gas or propane instantaneous water 
heater with an input of 200, 000 Btu per hour or less and no storage tank, and that meets the 
requirements of Sections 110 .1 and 110 .3 shall be installed. 

For recirculation distribution systems, only Demand R-eoiroolation Systems with manllal oentrol 
pllmps shall be llSed. 

ii. A single gas or propane storage type water heater with an input of 105,000 Btu per hour or 
less, rated volume less than or equal to 55 gallons and that meets the requirements of Sections 
110.1and110.3. The dwelling unit shall meet all of the requirements for Quality Insulation 
Installation CQID as specified in the Reference Appendix RA3.5, and in addition one of the 
following shall be installed: 

a. A compact hot water distribution system that is field verified as specified in the Reference 
AppendixRA4.4.16; or 

b. All domestic hot water piping shall be insulated and field verified as specified in the 
Reference Appendix RA4.4.l, RA4.4.3 and RA4.4.14. 

iii. A single gas or propane storage type water heater with an input of 105.000 Btu per hour or 
less, rated volume of more than 55 gallons, and that meets the requirements of Sections 110.1 
and 110.3, and in addition one of the following shall be installed: 

a. A compact hot water distribution system that is field verified as specified in the Reference 
AppendixRA4.4.16; or 

b. All domestic hot water piping shall be insulated and field verified as specified in the 
Reference Appendix RA4.4. l, RA4.4.3 and RA4.4.14. 

]1. For systems serving multiple dwelling units, a central water-heating system that includes the following 
components shall be installed: 

i. Gas or propane water heaters, boilers or other water heating equipment that meet the minimun:i 
efficiency requirements of Sections 110 .1 and 110 .3; and 

ii. A water heating recirculation loop that meets the requirements of Sections 110.3(c)2 and 110.3(c)5 
and is equipped with an automatic control system that controls the recirculation pump operation 
based on measurement of hot water demand and hot water return temperature and has two 
recirculation loops each serving half of the building; and 

EXCEPTION to Section 150.l(c)SCii: Buildings with eight or fewer dwelling units are exempt 
from the requirement for two recirculation loops. 

iii. A solar water-heating system meeting the installation criteria specified in Reference Residential 
Appendix RA4 and with a minimum solar savings fraction of0.20 in Climate Zones 1 through 9 or 
a minimum solar savings fraction of0.35 in Climate Zones 10 through 16. The solar savings 
fraction shall be determined using a calculation method approved by the Commission. 

D. For systems serving individual dv;:ellffig tmits, an electric resistance storage er instantaneous water 
heater may be installed as the main water heatffig so&oe only if natllfal gas is una'railable, the ·water 
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heater is located vlithin the building envelope, and a solar water heating system meeting the installation 
criteria specified m the R"'ferenee R"'sideE:tial 2\ppeE:diJE RPA and ',vith a minimum solar saviftgs 
fraction of0.50 is mstalled. The solar saviftgs fraction shall be determmed usmg a caloolation method 
approved by the Commission. Recirculation pumps shall not be used. 

9. Space £eonditioning_ -duetsDistribution Systems.-. All ducts shall either be m directly conditioned space 
as eoB:firmed by field verification and diagnostic testing in accordance vlith R"'fereE:ee Residential AppeE:diJE 
RA3.l.4.3.8 or be insulated to a minimum installed le•iel as specified by TABLE 150.l A.All d11€ts shall 
meet all applicable mandatory reEfl:l:iremeE:ts of Section 150.0(m). All space conditioning systems shall meet 
all applicable requirements of A or B below: 

NOTE: R"'Efuirements for duet insulation m TABLE 150.l l~ do not apply to buildings ·with space 
conditionmg systems that do not have duets. 

A. High performance attics. Air handlers or ducts are allowed to be in ventilated attic spaces when the roof 
and ceiling insulation levels meet Option A or Bin TABLE 150.l-A. Duct insulation levels shall meet 
the requirements in TABLE 150.1-A. 

B. Duct and air handlers located in conditioned space. Duct systems and air handlers ofHV AC systems 
shall be located in dinietly conditioned space,, h~ist @aviF;· bflWlflflH fleHdititrnfld fleel'8, er m s@alfld 
@avm· b@lew atti@ mstilatieft. Air hoodl@rs @efttammgs a @e~ttstieft @ef!!l:fleft@ftt shall b@ Mflflt Vflftt, 
and shall Bet ttsfl air ft-em €leHditieH€ld ssaflfl as €le~t1StieH air. All du@ts shall llfl le@at@d m Mflfltly 
€le11ditieft€ld gpa€l€l and confirmed by field verification and diagnostic testing m a@€lerda8€l€l withto meet 
the criterion of Reference Residential Appendix RA3 .1.4.3 .8. Duct insulation levels shall meet the 
requirements in TABLE 150.1-A. 

NOTE: Gas heating appliances installed in conditioned spaces must meet the combustion air 
requirements of the California Mechanical Code= Chapter 7. as annlicable. 

10. Central Fan Integrated Ventilation Systems. Central forced air system fans used m €l©Htral ftm mt©grat©e 
veiHtilatieH syst~ms shall d@meE:strat@to provide outside air, m Air DistributieH }..1fod©,shall have an air
handling unit fan efficacy less than or equal to 0.58 W/CFM as confirmed through field verification and 
diagnostic testing in accordance with all applicable procedures specified in Reference Residential Appendix 
RA3.3. Central Fan Integrated Ventilation Systems shall be certified to the Energy Commission as 
Intermittent Ventilation Systems as specified in Reference Residential Appendix RA3.7.4.2. 

11. Roofing products. All roofing products shall meet the requirements of Section 110.8 and the applicable 
requirements of Subsection A or B: 

A. Low-rise residential buildings with steep-sloped roofs, in Climate Zones 10 through 15 shall have a 
minimum aged solar reflectance of 0.20 and a minimum thermal emittance of 0. 75, or a minimum SRI 
ofl6. 

B. Low-rise residential buildings with low-sloped roofs; in Climate Zones 13 and 15 shall have a 
minimum aged solar reflectance of 0.63 and a minimum thermal emittance of 0. 75 or a minimum SRI 
of75. 

EXCEPTION 1 to Section 150.l(c)ll: Building integrated photovoltaic panels and building 
integrated solar thermal panels are exempt from the minimum requirements for solar reflectance and 
thermal emittance or SRI. 

EXCEPTION 2 to Section 150.l(c)ll: Roof constructions that have thermal mass over the roof 
membrane with a weight of at least 25 lb/ft2 are exempt from the minimum requirements for solar 
reflectance and thermal emittance or SRI. 

12. Ventilation Cooling. Single family homes shall comply with the Whole House Fan (WHF) requirements 
shown in TABLE 150.1-A. When a WHF is required, comply with Subsections A.i through C.ili below: 

A. Have installed one or more WHFs whose total Air Flow CFM as listed in the CEC Directory is at least 
21.21.5 CFM/ft2 of conditioned floor area; and 
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B. Have ths largsr ©fat least I square foot ofattic vent free area for each~750 CFM of rated whole 
house fan Air Flow CFM, or ifthe manufacturer has specified a greater free vent area. the 
manufacturers' free vent area specifications; and 

C. Provide homeowners who have WHFs with a one page "How to operate your whole house fan" 
informational sheet. 

13. HV AC System Bypass Ducts. Bypass ducts that deliver conditioned supply air directly to the space 
conditioning system return duct airflow shall not be used. 
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TABLE 150.1-A COMPONENT PACKAGE-A Standard Buildinll Desi011 (continue) 
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CONTINUED TABLE 150 1 A COMPONENT PACKAGE A S d dB ld" D . ( ) - - tan ar ui mg esign_ continue 

Climate Zone 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

~1 
Electric- No No No No No No No No No No No No No No No 

Resistance 

~ Allowed 

11 Ifgas,AFUE MI MI MI MI MI :MI :MI :MI MI MI :MI :MI MI :MI :MI 
N N N N N N N N N N N N N N N 

If Heat Pump, :MI :MI :MI :MI :MI :MI MI :MI :MI MI :MI MI :MI MI :MI 
HSPFHSPF~9 N N N N N N N N N N N N N N N 

SEER MI :MI :MI :MI :MI MI :MI MI MI MI MI MI :MI :MI :MI 
N N N N N N N N N N N N N N N 

~i 
Refrigerant 

Charge 
RE RE RE RE RE RE RE RE RE "' .. Verification or NR NR NR NR NR NR "" .. Q Q Q Q Q Q Q Q Q rl.l ... 

~Fault 
Indicator Disnlav 

Whole House 
NR NR NR NR RE RE RE RE RE RE RE 

NR Fan111~ NR NR NR Q Q Q Q Q Q Q 

.. Central Fan :2l ·- ~ "-...: " Integrated ~ .:: a ::a RE RE RE RE RE RE RE RE RE RE RE RE RE RE RE 
1Zl §i .s ;; Ventilation 

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q >< u ~:I: System Fan 1Zl 
u Efficacy 

~ Duct 
Insulat 

ion R- R- R- R- R- R-
R- R- R- R- R- R- R- R-

~ e (> ~ e e (> 6 
6 6 6 s e e s s 

l 1 
sA& 

& & & & & & R-
& & & & & & & & B: :M :M :M S6 

~ ~ ~ ~ NA ~ N N N ~ ~ £N'. £N'. ~ £N'. £N'. £N'. 

~· ~ 
A A A 

A A A A A A A A A A A 
' . ~ 

§150. 

! 
~ <" .l(Q)2 N N NA N N N N N N N N N N N N 
,...ll 11 A A A A A A A A A A A A A A ... 
" A 

Duct & R-· ·& u Insulatio R- & & & & & & & R- ~ & & ~ ~ = & .. ~ .§& .§& .§& .§& .§& .§& .§& .§& .§& ~ .§& .§& ~ ~ :.,: 

~ 6 ~ ~ EQ EQ EQ EQ EQ EQ EQ ~ "li ~ ~ "li "li 

.s ~ • • • • • • • • B:B R£ ~ = :2m fi! fi! 
" ~ 
~ §150.lCc) RE RE RE RE RE RE RE RE RE RE RE RE RE RE RE 

9B Q Q Q Q Q .Q .Q .Q .Q Q Q Q Q .Q Q 

~i 
~~ 

All Buildings System Shall meet Section 150.l(c)8 

SECTION 150.J-PERFORMANCEANDPRESCRIPTIVECOMPLIANCEAPPROACHESFORLOW-RISE 
RESIDENTIAL BUILDINGS 

16 

No 

MI 
N 

MI 
N 

:MI 
N 

NR 

NR 

RE 
Q 

R-S 

& 
~ 
A 

NA 

R-
~ 
~ 
".DB: 

~ 

RE 
Q 



2013 Building Energy Efficiency Standards Page 275 

Footnote requirements to TABLE 150.1-A: 

1. Install the wecified R-value with no air space present between the roofing and the roof deck. The U faetors/R 
wlues sbovm for ceiliag, vraJl and raised floOF insulation are for 'Nood :frame conGtruction vlith insl:l:lation installed 
bet\veen the :framing members. For alternative construction assemblies, see 8eetion 150 .1 (c) IA, B and C. 

2. Install the wecified R-value with an air space present between the roofing and the roof deck. Such as standard 
installation of concrete or clay tile. 

3. R-values shown for below roof deck insulation are for wood-frame construction with insulation installed between the 
framing members. 

4. Assembly U-factors can be met wi~ cavity insulation alone or with continuous insulation alone, or with both 
cavity and continuous insulation that results in an assembly U-factor equal to or less than the U-factor shown. Use 
Reference Joint Appendices JA4 Table 4.3.l. 4.3.Ha\ or Table 4.3.4 to determine alternative insulation products to 
meet thes@reguired maximum U-factors. 

5. Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu/h-ff. "Interior" denotes insulation installed on 
the inside surface of the wall 

6. Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu/h-ff. "Exterior'' denotes insulation installed 
on the exterior surface of the wall. 

7. Below grade "interior'' denotes insulation installed on the inside surface of the wall. 

8. Below grade "exterior'' denotes insulation installed on the outside surfuce of the wall. 

9. "R 15+4" means R 15 cav-ity insl:l:lation plus R 4 continuous insa-lation sheathing. Any combination ofcav-ity 
insl:l:lation and/or continuous insa-lation that resl:l:lts in a U factor equal to or less than 0.065 is allowed, SU£b. as R 
-1-#5-: 

3. Mass 'Nall has a thermal heat capacity greater than or equal to 7 .0 Btulh ff!. Belov1 grade "interior" deaotes 
insl:l:latioa installed on the inside sutlaee of the 1.vall. Below grade "~l:teriOF" denotes insulation installed oa the 
outside smface ofthe wall. 

4. The installed fenestration products shall meet the requiremeats of8eetion 150.1(6)3. 

5. The installed fenestration products shall meet the req~me:ats of8eetion 150. l (e)4. 

62. HSPF means "heating seasonal performance factor." 

.:no. When whole house fans are required (REQ), only those whole house fans that are listed in the Appliance Efficiency 
Directory may be installed. Compliance requires installation of one or more WHFs whose total airflow CFM is 
capable of meeting or exceeding a minimum~ 1.5 cfm/square foot of conditioned floor area as specified byper 
Section 150.l(c)l2. 

-8..U.A supplemental heating unit may be installed in a space served directly or indirectly by a primary heating system, 
provided that the unit thermal capacity does not exceed 2 kilowatts or 7,000 Btu/hr and is controlled by a time
limiting device not exceeding 30 minutes. 

12. For duct and air handler location: REQ denotes location in conditioned space. When the table indicates ducts and air 
handlers are in conditioned space, a HERS verification is required as specified by Reference Residential Appendix 
RA3.l.4.3.8. 

SECTION 150.1 - PERFORMANCE AND PRESCRl.PTIVE COMPLIANCE APPROACHES FOR LOW-RISE 
RESIDENTIAL BUILDINGS 
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SUBCHAPTER 9 
LOW-RISE RESIDENTIAL BUILDINGS - ADDITIONS 

AND ALTERATIONS IN-TO EXISTING LOW-RISE 
RESIDENTIAL BUILDINGS 

SECTION 150.2 - ENERGY EFFICIENCY ST AND ARDS FOR ADDITIONS 
AND ALTERATIONS IN-TO EXISTING LOW-RISE RESIDENTIAL 
BUILDINGS TIIA:T " 7ILL BE L0"1 RISE RESIDENTIAL OCCUPi\...~CIES 
(a) Additions. Additions to existing low-rise residential buildings shall meet the requirements of Sections 110.0 

through 110.9,. 00€l=Sectio~ 150.0(a) through (q), and either Section 150.2(a)l or 2. 

EXCEPTION 1 to Section 150.2(a): Additions 1,000 square feet or less are exempt from the ASHRAE 
Standard 62.2 Section 4 requirements to provide whole-building ventilation airflow as referenced by Section 
150.0(o), however all other applicable requirements of ASHRAE Standard 62.2 as referenced by Section 
150.0(o) shall be met by the addition. 

EXCEPTION 2 to Section 150.2(a): Additions of300 square feet or less are exempt :from the roofing 
·requirements of Section 150.l(c)l 1,, 

EXCEPTION 3 to Section 150.2(a): Existing inaccessible piping shall not require insulation as defined under 
Section 150.0G)2Aiii. 

EXCEPTION 4 to Section 150.2(a): Space-Conditioning System. When heating or cooling will be extended 
to an addition from the existing system(s), the existing heating and cooling equipment need not comply with Part 
6. The heating system capacity must be adequate to meet the minimum requirements of CBC Section 1204.1. 

EXCEPTION 5 to Section 150.2(a): Space-Conditioning System Ducts. When ducts are extended from an 
existing duct system to serve the addition, the existing duct system and the extended ducts shall meet the 
applicable requirements specified in Section 150.2(b)ID. 

EXCEPTION 6 to Section 150.2(a): Additions 1,000 square feet or less are exempt from the Ventilation 
Cooling requirements of Section 150.l(c)12." 

NOTE: For alterations that change the occupancy classification of the building, the requirements specified in 
Section 150.2(b) apply to the occupancy after the alterations. 

l. Prescriptive approach. Additions to existing buildings shall meet the following additional requirements: 

A. Additions that are greater than 700 square feet shall meet the prescriptive requirements of Section 
150.l(c), except 

i. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and 
shall install cavity insulation ofR-15 in a 2x4 framing and R-19 in a 2x6 framing. 

ii. I-thaHhe maximum allowed fenestration area shall be the greater of 17 5 square feet or 20 percent 
of the addition floor area, and the maximum allowed west-facing fenestration area shall be the 
greater of70 square feet or the requirements ofSection.150.l(c). 

B. Additions that are 700 square feet or less shall meet all the requirements of Section 150.l(c) except 

i. Roof and Ceiling insulation shall meet the requirement of Section 15 0.0 .1 (©)I A: and 

ii. Extensions of existing wood-framed walls may retain the dimensions of the existing walls and 
shall install cavity insulation ofR-15 in a 2x4 framing and R-19 in a 2x6 :framing: and,,. 

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS IN TO EXISTING 
LOW-RISE RESIDENTIAL BUILDINGS THAT WILL BE LOW-RISE RESIDENTIAL OCCUPANCIES 
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iii. that the wall insulation value need not exceed R 13. In Climate Zones 2, 4 and 6-16; the 
maximum allowed west-facing fenestration area shall not be greater than 60 square feet; and shall 
also comply with either i-SL or li-b below: 

a. i--For additions that are 700 square feet or less but greater than 400 square feet, the 
maximum allowed fenestration area limit is the greater of 120 square feet or 25 percent of the 
conditioned floor area of the addition; or 

b. ii.--For additions that are 400 square feet or less, the maximum allowed fenestration area is 
the greater of75 square feet or 30 percent of the conditioned floor area of the addition. 

C. Additions larger than 1,000 square feet shall meet the ASHRAE Standard 62.2 Section 4 requirement to 
provide whole-building ventilation airflow. The whole-building ventilation airflow rate shall be based 
on the conditioned floor area of the entire dwelling unit comprised of the existing dwelling conditioned 
floor area plus the addition conditioned floor area. 

D. Water Heater. When a second water heater is installed as part of the addition, one of the following 
types of water heaters shall be installed and assumed to comply: 

i. A natural gas or propane water-heating system that meets the requirements ofSection150.l(c)8; or 

ii. If no natural gas is connected to the building, an electric water heater that has an energy factor 
equal to or greater than required under the Appliance Efficiency Regulations. Recirculation ptI:mps 
shall not be asedFor recirculation distribution systems, only Demand Recirculation Systems with 
manual control pumps as specified in the Reference Aonendix RA4.4 shall be used; or 

iii. A water-heating system determined by the Executive Director to use no more energy than the one 
specified in Item 1 above; or if no natural gas is connected to the building, a water-heating system 
determined by the Executive Director to use no more energy than the one specified in Item 2 
above; or ... 

iv. Using the existing building plus addition compliance or addition alone compliance as defined in 
Section 150.2(a)2 demonstrate that the proposed water heating system uses no more energy than 
the system defined in Item 1 above regardless of the type or number of water heaters installed. 

2. Performance approach. Performance calculations shall meet the requirements of Section 150. l(a) through 
( c ), pursuant to the applicable requirements in Items A, B, and C below. 

A. For additions alone. The addition complies ifthe addition alone meets the energy budgets as specified 
in Section 150.l(b). 

B. Existing plus alteration plus addition. The standard design for existing plus alteration plus addition 
energy use is the combination of the existing building's unaltered components to remain; existing 
building altered components that are the more efficient, in TDV energy, of either the existing 
conditions or the requirements of Section 150.2(b)2; plus the proposed addition's energy use meeting 
the requirements of Section 150.2(a)l. The proposed design energy use is the combination of the 
existing building's unaltered components to remain and the altered components' energy features, plus 
the proposed energy features of the addition. 

EXCEPTION to Section 150.2(a)2B: Existing structures with a minimum R-11 insulation in framed 
walls showing compliance with Section150.2(a)2 are exempt from showing compliance with Section 
150.0(c). 

C. Additions larger than 1,000 square feet shall meet the ASHRAE Standard 62.2 Section 4 requirement to 
provide whole-building ventilation airflow. The whole-building ventilation airflow rate shall be based 
on the conditioned floor area of the entire dwelling unit comprised of the existing dwelling conditioned 
floor area plus the addition conditioned floor area. 

(b) Alterations. Alterations to existing low-rise residential buildings or alterations in conjunction with a change in 
building occupancy to a low-rise residential occupancy shall meet either Item 1 or 2 below. 

1. Prescriptive approach. The altered component and any newly installed equipment serving the alteration 
shall meet the applicable requirements of Sections 110.0 through 110.9 and all applicable requirements of 
Section 150.0(a) through (-EJm), Section 150.0(o) through (q); and 

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS IN TO EXISTING 
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A. Fenestration. Alterations that add vertical fenestration and skylight area shall meet the total 
fenestration area and west facing fenestration area, U-factor, and Solar Heat Gain Coefficient 
reqllirements of Section 150.l(c) and TABLE 150.1-A=. 

EXCEPTION 1 to Section 150.2(b)1A: Alterations that add fenestration area of up to 75 square feet 
shall not be required to meet the total fenestration area and west-facing fenestration area requirements 
of Sections 150.l(c)3B and C. 

EXCEPTION 2 to Section 150.2(b)1A: Alterations that add up to 16 square feet ofnew skylight area 
with a maximum U-factor of 0.55 and a maximum SHGC of 0.30 area shall not be required to meet the 
total fenestration area and west-facing fenestration area requirements of Sections 150 .1 ( c )3 B and C. 

B. Replacement Fenestration. Replacement of fenestration, where existing fenestration area in an 
existing wall or roof is replaced with a new manufactured fenestration product and up to the total 
fenestration area removed in the existing wall or roof, the replaced fenestration shall meet the U-factor 
and Solar Heat Gain Coefficient requirements of Sections 150.l(c)3A, and 150.l(c)4. 

EXCEPTION 1 to Section 150.2(b)1B: Replacement of vertical fenestration no greater than 75 square 
feet with a U-factor no greater than 0.40 in Climate Zones 1-16, and a SHGC value no greater than 0.35 
in Climate Zones 2, 4, and 6-16. 

EXCEPTION 2 to Section 150.2(b)lB: Replaced skylights must meet a U-factor no greater than 0.55, 
and a SHGC value no greater than 0.30. 

NOTE: Glass replaced in an existing sash and frame or replacement of sashes in an existing frame are 
considered repairs. 

C. Entirely New or Complete Replacement Space-Conditioning Systems installed as part of an 
alteration, shall include all the system heating or cooling equipment. including but not limited to ~
condensing unit and cooling or heating coil for split systems; or complete replacement of a package uni* plus entirely new or replacement duct system (Section 150.2(b)1Diia); plus a new or replacement 
air handler. 

Entirely New or complete replacement space-conditioning systems shall: 

i. Meetthe requirements of Sections 150.0(h), 150.0(i), 150.00)2, 150.0(j)3, 150.0(m)l through~ 
150.0(m)1~4', 150.l(c)6, 150.l(c)7, 150.l(e)9, and 150.l(c)lO and Table 150.2-A; and 

ii. Be limited to natural gas, liquefied petroleum gas, or the existing fuel type unless it can be 
demonstrated that the TDV energy use of the new system is more efficient than the existing 
system. 

D. Altered Duct Systems - Duct Sealing: In all Climate Zones" when more than 40 feet of new or 
replacement space-conditioning system ducts are installed, the ducts shall comply with the applicable 
requirements of subsections i and ii below: arlil mstallii!el m tmefn1€litirirn:ii!el spooii! @r melirii!ii!tly 
lil©lleliii©llii!el spaelil: 

i. ~ew ducts located in unconditioned space shall meet the applicable requirements of Sections 
150.0(m)l through 150.0(m)l l, and the duct insulation requirements of TABLE 150 . .f.6_-A, and 

TABLE 150 2-BA -DUCT INSULATION R-V ALUE 
Glimate :l;aue 

1 through 10 12&13+ 
~ 
,} 

4 
~ .. lL l 4J:!JJ:ill!gh 

Climate Zone ::; -1$.lQ 
& -M 
~ 

.U) 

.g. 
H 
H 

Duct R-Value R-6 R-8 
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ii. The altered duct system. regardless oflocation. shall be sealed as confirmed through field 
verification and diagnostic testing in accordance with all applicable procedures for duct sealing of 
altered existing duct systems as specified in the Reference Residential Appendix RA3 .1, utilizing 
the leakage compliance criteria specified in Reference Residential Appendix TABLE RA3.l-2, and 
conforming to either Subsection a orb below: 

a. Entirely New or Complete Replacement Duct System. If the new ducts form an entirely 
new or replacement duct system directly connected to the air handler, the measured duct 
leakage shall be equal to or less than j,0 percent of the system air handler airflow as confirmed 
by field verification and diagnostic testing utilizing the procedures in Reference Residential 
Appendix Section RA3 .1.4 .3. I. 

Entirely new or complete replacement duct systems installed as part of an alteration shall be 
constructed of at least 7 5 percent new duct material, and up to 25 percent may consist of 
reused parts from the dwelling unit's existing duct system=. including but not limited t~ 
registers, grilles, boots, air handler, coil, plenums, duct material~~ if the reused parts are 
accessible and can be sealed to prevent leakage. 

Entirely new or complete replacement duct systems shall also conform to the requirements of 
Section 150.0(m)12 and 150.0(m)13,, 

b. Extension of an Existing Duct System. If the new ducts are an extension of an existing duct 
system, the combined new and existing duct system shall meet one of the following 
requirements: 

I. The measured duct leakage shall be equal to or less than 15 percent of nominal system air 
handler airflow as confirmed by field verification and diagnostic testing utilizing the 
procedures in Reference Residential Appendix Section RA3. l .4.3 .1; or 

2. The measured duct leakage to outside shall be equal to or less than 10 percent of nominal 
system air handler airflow as confirmed by field verification and diagnostic testing 
utilizing·the procedures in Reference Residential Appendix Section RA3.1.4.3.4; or 

3. Ifit is not possible to meet the duct sealing requirements of either.Sectionl50.2(b)1Diibl, 
or 150.2(b)1Diib2, then all accessible leaks shall be sealed and verified through a visual 
inspection and a smoke test by a certified HERS Rater utilizing the methods specified in 
Reference Residential Appendix RA3. l.4.3.5. · 

EXCEPTION to Section 150.2(b)1Diib: Duct Sealing. Existing duct systems that are 
extended, which are constructed, insulated or sealed with asbestos. 

E. Altered Space-Conditioning System - Duct Sealing: In all Climate Zones, when a space-conditioning 
system is altered by the installation or replacement of space-conditioning system equipment~fincluding 
replacement of the air handler, outdoor condensing unit of a split system a.L: conditioner or heat pump, 
or cooling or heating coiJ.1~ the duct system that is connected to the altered space-conditioning system 
equipment shall be sealed, as confirmed through field verification and diagnostic testing in accordance 
with the applicable procedures for duct sealing of altered existing duct systems as specified in 
Reference Residential Appendix RA3 .1 and the leakage compliance criteria specified in Reference 
Residential Appendix Table RA3.l-2, conforming to one of the following requirements: 

i. The measured duct leakage shall be equal to or less than 15 percent of system air handler arrflow 
as determined utilizing the procedures in Reference Residential Appendix Section RA3. l .4.3. l; or 

ii. The measured duct leakage to outside shall be equal to or less than 10 percent of system air handler 
airflow as determined utilizing the procedures in Reference Residential Appendix Section 
RA3.l.4.3.4; or 

iii. Ifit is not possible to meet the duct sealing requirements of either Section 150.2(b)1Ei or Section 
150.2(b)1Eii, then, all accessible leaks shall be sealed and verified through a visual inspection and 
a smoke test by a certified HERS Rater utilizing the methods specified in Reference Residential 
Appendix RA3.l.4.3.5. 

SECTION I 50.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS .JN TO EXISTING 
LOW-RISE RESIDENTIAL BUILDINGS THAT WILL BE LOW-RISE RESIDENTIAL OCCUPANCIES 
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EXCEPTION 1 to Section 150.2(b)1E: Duct Sealing. Duct systems that are documented to have been 
previously sealed as confirmed through field verification and diagnostic testing in accordance with 
procedures in the Reference Residential Appendix RA3 .1. 

EXCEPTION 2 to Section 150.2(b)lE: Duct Sealing. Duct systems with less than 40 linear feetm 
tm8enelitien@el 8fl!l:888 as determined by visual inspection. 

EXCEPTION 3 to Section 150.2(b)lE: Duct Sealing. Existing duct systems constructed, insulated or 
sealed with asbestos. 

F. Altered Space-Conditioning System - Mechanical Cooling: When a space-conditioning system is an 
air conditioner or heat pump that is altered by the installation or replacement ofrefrigerant-containing 
system components such as the compressor, condensing coil, evaporator coil, refrigerant metering 
device or refrigerant piping, the altered system shall comply with the following requirements: 

then nonsetbaek i. All thermostats associated with the system shall be replaced with setback 
thermostats meeting the requirements of Section 110.2( c ). 

,ALdelitionally, these systems shall eomply 'tvith the following requirements as applieable: 

ii. In Climate Zones 2, 8, 9, 10, 11, 12, 13, 14, and 15, air-cooled air conditioners and air-source heat 
pumps,. tincluding but not limited to ducted split systems, ducted package systems, and minisplit 
system~"=shall comply with subsections a and bth@ airilew mw f8§WBmB11ts efa !lftel@ ifthB 
Jlf€l88aUFBS. unless the system is ofa type that cannot be verified using the specified procedure~ 
!lftel th@ nffig@r!l:ftt 8lw·g9 f8§ttirnmBftt ef 8. Svstems that cannot comply with the requirements of 
150.2(b)1Fii shall comply with 150.2(b)1Fiii.~ 

a. D@meftstratB mMinimum system airflow rate greater than or equal to 300 cfm. per ton shall be 
demonstrated by the installer as=and be verified by the HERS Rater ti@lel v@riti@atieft mul 
aiamestiB tBstiftg in accordingimBB 'Ni$ to the procedures specified in Reference Residential 
Appendix Section RA3 .3 or an approved alternative nrocedure as specified in Section RA 1 ~; 
~.Q,€W 

Ifooa@lB te Bemply with thB ~ JQQ sim fl©F tea airlilew rseiwsms11t, p@rfurm ths 
flF€l88M8S in Ssstieft Ri\3.2. U; imel ths syst@m's th@rmestat shall seftf€lrm te th@ 
81%1@Hi@aftefts in Rilisrs11H Jemt A•flfl©Dei1t JA§; !lfte 

b. Cefttirm ©€lff©Bt r@ffigsrant @hargs The installer shall charge the system according to 
manufacturer's specifications. Refrigerant charge shall be verified according to one of the 
following options. as applicable. threttgh fi@lel vBrifisatie11 !lfta eliamestis tssting iii 
!l;@@€lfe!ift@8 with . 

l. The installer and rater shall perform the standard charge verification procedure as tOO 
flF€li!@€lltt'8S specified in Reference Residential Appendix Section RA3.2.i. or an 
approved alternative procedure as specified in Section RAlh8.-'1e proper refrigerant 
eharge field verified iB aeeordanee 'tvith all applieable proeedl:lres speeified iB 
Referenee R~sidential ,\ppendix Seetien RA3 .2.2, or Referenee R~sidential 
Appendix RM .. if the proeedl:lres iB Seetion RAJ .2.2, or RAl are applieallle ta the 
~;or 

2. The system shall be equinned with a fault indicator display (FID) device that meets 
the specifications of Reference Joint Appendix JA6. The installer shall verify the 
refrigerant charge and FID device in accordance with the procedures in Reference 
Residential Appendix Section RA3.4.2. The HERS Rater shall verify FID device in 
accordance with the procedures in Section RA3.4.2: or 

-k3. The installer shall perform the weigh-in charging procedure as specified by Reference 
Residential Appendix Section RA3.2.3. l provided the system is ofa type that can be 
verified using the RA3.2.2 standard charge verification procedure and RA3.3 airflow 
rate verification procedure or annroved alternatives in RAL The HERS Rater shall 
verify the charge using RA3.2.2 and RA3.3 or approved alternatives in RAl. 

EXCEPTION 1 to Section 150.2(b)1Fiia· Svstems unable to comply with the minimum 300 cfm 
per ton airflow rate requirement shall demonstrate compliance using the procedures in Section 

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND ALTERATIONS IN TO EXISTING 
LOW-RISE RESIDENTIAL BUILDINGS THAT WILL BE LOW-RISE RESIDENTIAL OCCUPANCIES 
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RA3.3.3.1.54: and the system's thermostat shall conform to the specifications in Reference Joint 
Annendix JA5. · 

EXCEPTION 2 to Section 150.2(bl1Fiia: The Executive Director may approve alternate airflow 
and fan efficacy requirements for small duct high velocity systems. 

EXCEPTION 3 to Section 150.2(blFiia: Entirely new or complete replacement space 
conditioning systems. as specified by section 150.2<b)1C. without zoning dampers may comply 
with the minimum airflow rate by meeting the applicable requirements in T ABLE-150.0-B or 
150.0-C as confirmed by field verification and diagnostic testing in accordance with the procedures 
in Reference Residential Appendix Section RA3.l.4.4 and RA3.l.4.5. The design clean-filter 
pressure drop requirements of Section 150.0(m) 12C for the system air filter device(s) shall 
conform to the requirements given in TABLES 150.0-B and 150.0-C. 

EXCEPTION 1 te Sedien 150.l(h)lFiit!: Systems e€!ttilpfle€l. with a foolt mmeat©r €1.istilay €FID) 
awli.ee that flre·A.aes a elear!y vismle inm©atie11 te the eeGti]lOOt whe11 th€l air ee11€l.itie11er roils te 
meet the refi!lHree system €lfleratiftg flm'8:m:eters Bfleeiiiea m th€l aflflliea@l€l 8€l€ltie11 efR©fere11ee 
Jeillt AflfleRaHt JA(i fer th© mstall€le FID t©©lill@legy shall 11et l1ie re§ttiree t€l ©enfirm remg©raFJ:t 
@barge N:Sing the fll'€l€leaur€l m RefeF©Ree R©siaefttial AflfleliSHl S€l©tie!:i: RAJ .3, fll'€lviasa that th© 
FID maieatieft is €lemtaFJ:tlY visi@ls a»e withift e»e m@t @fths ail' €l€lllaiti€lft©F's th€lfmestat. FID 
mstallati€lll8 shall mstsaa@© e@nfirmea thr@ttgh fi€Jlli Vefifieatfon !mS m!lgl!Hl8ti€l testifl:g as 
gpeeifieli in Refere»ee Resieefttial Aflflen€1.Hr S@etie11 RA3 A.3, or be equipped vrith a CID that 
.meets the reqt:J:irements in 8ectionl50. l(c)7Aib ifthe CID is applicable to the system. 

a. Systems that do not comply with the mffiimam 300 cfm per ton airflow requirement as 
specified in R-eference Residential ,A£ppendix Section R.'\3.2.122.7.2 shall comply '.Y:ith the 
proeedmes in Section R,\3.2.iJ,2.73; and the system's thermostat shaII co:Bform to the 
specifications iR R-eferenee Joint Appendix J,\5 and shall be capable ofreceivi:ag and responding 
to Demand Response Signals prior to final appro¥al of the buililieg permit by the e:aforcing 
agency. 

EXCEPTION ~1 to Section 150.2(b)l~: When the outdoor temperature is less than 55 
degrees F and the installer utilizes the weigh-in charging procedure in Reference Residential 
Appendix Section RA3.2.3.1~ to demonstrate compliancete verifj· the reifigeflm:t eharge, the 
installer may elect to utilize the HERS Rater verification procedure in Reference Residential 
Appendix Section RA3.2.3.2. If the HERS Rater verification procedure in Section RA3.2.3.2 
is used for compliance, the system's thermostat shall conform to the specifications in 
Reference Joint Appendix JA5 00€1 shaH ht! @apahle @fFiil@eiving ooa Fe8fJ€lftaing t€l D@m&FJ:a 
Resperaa@ Signals pfi@r t€l fiBftl apprn•;al efthe llttil-€1.mg pemlit @y th© enfeFemg ag@n@y. 
Ducted systems shall comply with the minimum system airflow rate requirements in Section 
150.2Cbl1Fiia. 

EXCEPTION J=to Section 150.2(b)1Fii@: Entirely new or complete replacement ¥Packaged 
systems for which the manufacturer has verified correct system refrigerant charge prior to 
shipment from the factory are not required to have €l€lllfirm refrigerant charge confirmed 
through field verification and diagnostic testing. The installer of these packaged systems shall 
certify on theBtl@mit Certificate of Installation that the€leeID!!!:eFJ:tatie» that eeftifl@s the system 
i%=a packaged system was pre-charged at the factorv and has not been altered in a way that 
WOUJd affect the charge. ml' y,<ftieh the e@fl'@et Feiflgerant eharge has @eeft vefiliee@y the 
system ~€ltttl'ef fJfl€ll' t© ~ment if@m the fa©t©f{. Ducted systems shall comply with 
minimum system airflow rate requirement in Section 150.2Cbl1Fiia provided that the system 
is of a tvne that can be verified using the procedure specified in RA3 .3 or an annroved 
alternative in RA 1. 

iii. #;=In climate Zones 2, 8, 9, 10, 11, 12, 13, 14, and 15, air-cooled air conditioner~ or air
source heat pump~s (m@lttemg llttt ll©t limitee t!l pa@kaged syst<ims aFJ:e mini split systems) 
that= including but not limited to ducted split systems. ducted package systems. and minisplit 
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systems. which are of a type that cannot ~comply with the requirements of 150.2(b)1Fiib 
shall comply with subsections a and b. as applicable. 

a. The installer shall confirm the refrigerant charge using the weigh-in charging procedure 
specified in Reference Residential Appendix Section RA3 .2.3 .1. as verified by a HERS 
Rater according to the procedures soecified in Reference Residential Appendix 
RA3.2.3.2: and 

eF.b. Systems that utilize forced air ducts shall comply with the minimum system airflow rate 
requirement in Section 150.2Cb)1Fiia orovided the system is of atype that can be verified 
using the procedures in RA3.3 or an approved alternative procedure in RAl.Yll'ith the 
Fe"llfifemems efRefurnftee Resi€leDtial AflJl©DOO< Seetiefts RAJ.2.2, eF RAl !>hall 
eeftfi:Fm te the fulle•.viftg Fe"llfifemem: 

EXCEPTION to Section 150.2(b)1Fiii: Entirely new or complete replacement packaged 
systems for which the manufacturer has verified correct system refrigerant charge prior to 
shipment from the factorv are not required to have refrigerant charge confirmed through field 
verification and diagnostic testing. The installer of these packaged systems shall certify on 
the Certificate of Installation that the packaged system was pre-charged at the factory and has 
not been altered in a way that would affect the charge. Ducted systems shall comply with 
minimum system airflow rate requirement in Section 150.2Cb)1Fiiib. orovided that the system 
is of a type that can be verified using the procedure specified in RA3 .3 or an approved 
alternative in RA 1. 

a. Correet refrigerant eharge shall be eoHfirmed by the system iestaller atiliziag the 
'Neigh in eha:Fging proeedme speeified m Referenee R~sidential AppendTii: Rt\3.2.3.1, as 
eonfirmed through field 11erifieation by a HERS R1iter aeeording to the proeedere 
speeified m Referenee R~sidential Appendix RA3.2.3.2. 

Dooted S"1'stems shall eomply ·with the minim1:lm airflow rate requirements of Seetion 
150.2(b)1Fia or 150.2(b)1Fib 

EXCEPTION to Seetioe 130.2(b)lF: Altered Spaee Coeditioaieg System. Paekaged systems for 
whleh the manu.fu:etmer has yerified eorreet system refrigerant eharge prior to shipment from the 
faetory are not required to eonfirm refrigerant eharge throl:l:gh field verifieation and diageostie testing. 
The iestaller of these paekaged systems shall submit Certi:fieate of Installation doemnentation that 
eertifies the system is a paekaged system fur whieh the eorreet refrigerant eharge has been yerified by 
the system manufaeturer prior to shipment from the faetory. 

G. Water-Heating System. =Replacement service water-heating systems or components shall: 

i. Pipe Insulation. For new Iv installed piping. the insulation Meet the requirements of Section 
150.0(j)2 shall be met. For existing accessible piping the applicable requirements of Section 
150.0G)2Ai. iii. and iv shall be met. 

ii. Water heating svstem. The replacement water heating system shall meet one of the following 
requirements:oofl either be: 

· ~ik A natural gas or propane water-heating system that meets the requirements of 150. l(e)8. 
Section 110.1 and 110.3. No reeireulation system shall be mstalledFor recirculation 
distribution systems, only Demand Recirculation System§ with manual control pumps as 
specified in the Reference Appendix RA4.4 shall be used; or 

ikb. Ifno natural gas is connected to the building, an electric water heater that has an energy 
faetor equal to or greater than requkedmeets the requirements of under the ,ALppliance 
Effieieney RegulationsSection 110.1and110.3. For electric resistance storage type water 
heaters .. the capacity shall not exceed 60 gallons. No reeirwlation system shall be 
iestalledFor recirculation distribution systems, only Demand Recirculation Systems with 
manual control pumps as specified in the Reference APPendix RA4.4 shall be used; or 

~.fu A water-heating system determined by the executive director to use no more energy than 
the one specified in Item 1 above; or if no natural gas is connected to the building, a water-
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heating system determined by the executive director to use no more energy than the one 
specified in Item 2 above; or 

W..d. Using the existing building plus addition compliance approach as defined in Section 
150.2(b)2 demonstrate that the proposed water heating system uses no more energy than the 
system defined in Item 1 above regardless of the type or number of water heaters installed,. 

EXCEPTION te ~s@tien leQ.2(9~: ~<istiftg maeeessible 13ifling sooH :aet reqwe msulati©D as 
€leme€l UD€ler HQJl€i)2A iii. 

H. =Roofs. =Replacements of the exterior surface of existing roofs shall meet the requirements of 
Section 110.8 and the applicable requirements of Subsections i and ii iii il,_ where more than 50 
percent of the roof is being replaced: 

Wh@D th@ @fttir@ rn©f; m@lti.ug th@ €l@@ll'iftg @ft.Ii:@ €lw@lliftg is r@pla@@el, li}1!flli@abl@ r@§ttir@m@Dftl ef 
~eetien 159.lfeHl .. shall b@ e€llJJ,}1!li@€l with. 

i!.._Low-rise residential buildings with steep-sloped roofs, in Climate Zones 10 through 15 shall have a 
minimum aged solar reflectance of0.20 and a minimum thermal emittance of0.75, or a minimum 
SRI of 16. 

EXCEPTION TO 150.2(b)1Hi!: The following shall be considered equivalent to Subsection 
ij: 

a. 

b. 

c. 

d. 

e. 

Air-space of 1.0 inch (25 mm) is provided between the top of the roof deck to the 
bottom of the roofing product; or 

The installed roofing product has a profile ratio of rise to width of 1 to 5 for 5 0 
percent or greater of the width of the roofing product; or 

Existing ducts in the attic are insulated and sealed according to Section 150.l(c)9; or 

Buildings with at least R-38 ceiling insulation; or 

Buildings with a radiant barrier in the attic meeting the requirements of Section 
150.l(c)2; or 

f. Buildings that have no ducts in the attic; or 

g. In Climate Zones 10-15, R~_lor greater insulation above the roof deck. 

iji. Low-sloped roofs in Climate Zones 13 and 15 shall have a 3-year aged solar reflectance equal 
or greater than 0.63 and a thermal emittance equal or greater than 0.75, or a minimum SRI of 
75. 

EXCEPTION 1 to Section 150.2(b )lHiji: Buildings with no ducts in the attic. 

EXCEPTION 2 to Section 150.2(b )lHiij: The aged solar reflectance can be met by using 
insulation at the roof deck specified in TABLE 150.2-All. 

I. Lighting. The altered lighting system shall meet the lighting requirements of Section 150.0(k). The 
altered luminaires shall meet the luminaire efficacy requirements of Section 150.0(k) and TABLE 
150.0-A. Lt!mina-ire power and lumina-ire classification shall be determined in accordance with 
Section 130.0(c) 

EXCEPTION te Seetiea 150.l(b)ll: For only residential lighting alterations, Light Emitting 
Diode (LED) modl:lles may be hardwired into lum:inaire hoasings manufaetured for use with 
incandescent lamps, provided all of the following conditions are met: 

a. The lumina-ire has been previously used and is in an existing installation; and, 

b. The LED modl:lles are not LED lamps, integrated or non integrated type, as defiRed by 
ANMES RP 16 2010; and; 

c. The LED modules comply with all other requirements in Section 130.0(e); and 
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d. The LED modwes are eertified as high e:ffieaey to the CoEl'l:t:llissioa iB aeeOI·daB:ee with 8eetioa 
110.9; and 

e. The LED modwes are not eoB:B:eeted ooiB:g sere".v based soekets or serew base adaptors. 

2. Performance approach. This performance approach shall only be used for projects that include tradeoffs 
between two or more altered components that are listed in TABLE 150.2-B,Q. 

NOTE: The altered components may be components of the same type. such as a tradeoffbetween two 
windows. or components of differing types. such as a tradeoffbetween a window and an amount of attic 
insulation. 

A. The altered components shall meet the applicable requirements of Sections 110.0 through 110.9 and 
Section 150.0(a) through (q); and 

B. The standard design for an altered component shall be the higher efficiency of existing conditions or 
the requirements stated in TABLE 150.2-B.Q. For components not being altered, the standard design 
shall be based on the existing conditions. When the third party verification option is specified as a 
requirement, all components proposed for alteration for which the additional credit is taken. must be 
verified. 

TABLE 150 2-A-B AGED SOLAR REFLECTANCE INSULATION TRADE OFF TABLE . 
Roof Deck Roof Deck Insulation 

Aged Solar Reflectance Insulation Aged Solar Reflectance 
R-value 

R-value 

0.62-0.60 2 0.44-0.40 12 

0.59-0.55 4 0.39-0.35 16 

0.54-0.50 6 0.34-0.30 20 

0.49-0.45 8 0.29-0.25 24 
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TABLE 150.2-B-C STANDARD DESIGN FORAN ALTERED COMPONENT 

Standard Design Without 
Standard Design With Third Party 

Altered Component 
Third Party Verification of 

Verification of Existing Conditions Shall 
Existing Conditions Shall be 

Based On 
be Based On 

Ceiling Insulation, 
The requirements of Sections 150.0(a), 

Wall Insulation, and (c), and (d) The existing insulation R-value 

Raised-floor Insulation 

If the proposed U-factor is :s; 0.40 and SHGC value is :s; 

The U-factor of 0.40 and SHGC value of 0.35, the standard design shall be based on the existing 

Fenestration 0.35. The glass area shall be the glass U-factor and SHGC values as verified. Otherwise, the 

area of the existing building. standard design shall be based on the U-factor of 0 .40 
and SHGC value of0.35. The glass area shall be the 

glass area of the existing building. 

Window Film 
The U-factor of 0.40 and SHGC value of The existing fenestration in the alteration shall be based 

0.35. on Table 110.6-A and Table 110.6-B. 

Space-Heating and Space- The requirements of 
The existing efficiency levels. 

Cooling Equipment TABLE 150.1-A. 

Air Distribution System 
The requirements of Section 150.2(b)lD. 

- Duct Sealing 

Air Distribution System 
The proposed efficiency levels. The existing efficiency levels. 

- Duct lnsulation 

The requirements of Section 150.l(b)l 
Water Heating Systems without the solar water heating The existing efficiency energy factor. 

requirements. 

Roofing Products The requirements of Section 150.2(b)1H. 

All Other Measures The proposed efficiency levels. The ~xisting efficiency levels. 

C. The proposed design shall be based on the actual values of the altered components. 

NOTES TO SECTION 150.2(b)2: 

1. If an existing component must be replaced with a new component, that component is considered an 
altered component for the purpose of determining the standard design altered component energy budget 
and must meet the requirements of Section 150.2(b )2B. 

2. The standard design shall assume the same geometry and orientation as the proposed design. 

3. The "existing efficiency level" modeling rules, including situations where nameplate data is not 
available, are described in the Residential ACM Approval Manual 

EXCEPTION 1 to Section 150.2(b): Any dual-glazed greenhouse or garden window installed as part of an 
alteration complies with the U-factor requirements in Section 150. l(c)3. 

EXCEPTION 2 to Section 150.2(b): Where the space in the attic or rafter area is not large enough to 
accommodate the required R-value, the entire space shall be filled with insulation provided such installation 
does not violate Section 1203.2 of Title 24, Part 2. 

EXCEPTION 3 to Section 150.2(b): Space-Conditioning System Ducts. The requirements of 
Sectionl50.0(m)l2, 150.0(m)l3, 150.0(m)l4 and 150.0(m)15 do fl:et apply to altered existing duct systemsare 
not applicable to Section 150.2(b). 

( c) Whole Building. Any addition or alteration may comply with the requirements of Title 24, Part 6 by meeting the 
requirements for the entire building. 
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2010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF 
REGULATIONS, TITLE 24, PART 4 CHAPTER 6, DUCT SYSTEMS 

TABLE P4-A ADOPTION TABLE 
CODE SECTION CEC 

Entire 2010 CMC as noted in this table 1 

601.0 x 
602.0 x 
604.0 x 
605.0 x 

1 Adopted by reference for Occupancies A, B, E, F, H, M, Rand S; see Sections 110.8(d)3, 120.4 and 150.0(m). 

2010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 4 
CHAPTER 6, DUCT SYSTEMS 
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APPENDIX 1-A 
STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY 
EFFICIENCY REGULATIONS 
AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE 

AHRI 210/240-2008 

ANSl/AHRl/CSA 310/380-
2004 

AHRI 320-98 

AHRI 325-98 

ANSI/AHR! 340/360-2007 

ANSI/AHR! 365-2009 

ANSI/AHR( 390-2003 

ANS(/AHRI 400-2001 

ANSI/AHR! 460-2005 

AHRI 550/590-2011 

ANSI/AHR! 560-2000 

AHRI 680 

AHR( 1230-2010 

Available from: 

Performance Rating of Unitary Air Conditioning and Air-Source Heat Pump Equipment 
(2008 with Addendum 1) 

Standard for Packaged Terminal Air-Conditioners and Heat Pumps (2004) 

Water-Source Heat Pumps~ 

Ground Water-Source Heat Pumps (1998) 

Performance Rating of Commercial and Industrial Unitary Air-Conditioning and Heat 
Pump Equipment (2007 with Addenda 1 and 2) · 

Commercial and Industrial Unitary Air-Conditioning Condensing Units (2009) 

Performance Rating of Single Package Vertical Air-Conditioners and Heat Pump (20032 

Liquid to Liquid Heat Exchangers (20012 

Performance Rating of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers 
(2005) 

Performance Rating of Water-Chilling Packages Using the Vapor Compression Cycle 
(2011) 

Absorption Water Chilling and Water Heating Packages (2000) 

Performance Rating of Residential Air Filter Equipment (20092 

Performance Rating of Variable Refrigerant Flow NRF) Multi-Split Air-Conditioning and 
Heat Pump Equipment (20102 

Air-Conditioning and Refrigeration Institute 

4301 North Fairfax Drive, Suite 425 

Arlington, Virginia 22203 

(703) 524-8800 

Am CONDITIONING CONTRACTORS OF AMERICA 

Manual J - Residential Load Calculation, Eighth Edition~~ 

Available from: 

APPENDIX 1-A 

Air Conditioning Contractors of America, Inc. 

2800 Shirlington Road, Suite 300 

Arlington, VA 22206 

www.acca.org 

(703) 575-4477 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGU-LATJ0}'1S 
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AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION 
CANADIAN STANDARDS ASSOCIATION 
WINDOW AND DOOR MANUFACTURERS ASSOCIATION 

AAMANIJDMA/CSA 101/l.S.2/A440-11 NAFS 2011 - North American Fenestration Standard/Specification for windows, doors, and 
skylights 

Available from: 

AAMA 
182'7Walden Office Square, Suite 550 
Schaumburg, IL 60173-4268 
(847)303-5664 
www.aamanet.org 

CSA 
5060 Spectrum Way, Suite 100 
Mississauga. ON, Canada L4W 5N6 
(800)463-6727 
www.csagroup.org 

WDMA 
2025 M Street. NW. Suite 800 
Washington. DC 20036-3309 
(202)367-1157 
www.wdma.com 

AMERICAN NATIONAL STANDARDS INSTITUTE 

ANSI C82 6-2005 

ANSl/IES RP-16-2010 

ANSI Z21.10.3-™2011 

ANSI Z21.13~2010 

ANSI 221.40.4-1996 

ANSI Z21.47-™2006 

ANSI Z83.8~2009 

Available from: 

ANSl/NSPl-5 2003 

Available from: 

APPENDIX I-A 

Ballast for High-lntensitv Discharae I amps-Methods of Measurement (2005) 

Nomenclature of Defjnjtjons for Illuminating Engineering (201 Q) 

Gas Water Heaters, Volume 1, Storage Water Heaters with Input Ratings above 75,000 
Btu/h~~ 

Gas-Fired Low Pressure Steam and Hot Water Boilers~~ 

Performance Testing and Rating of Gas-Fired, Air-Conditioning and Heat Pump 
Appliances (1996) 

Gas-Fired Central Furnaces~~ 

Gas Unit Heaters and Gas-Fired Duct Furnaces~~ 

American National Standards Institute 

25 West 43rd Street, 4th Floor 

New York, NY 10036 

(212) 642-4900 

Residential lnground Swimming Pools (2003)ANSI C82.6-2005 

Ballasts for High-Intensity Discharge Lamps - Methods of Measurement 

Association of Pool & Spas Professionals 

2111 Eisenhower.Ave. 

Alexandria, VA 22314 

(703) 838-0083 
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AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-CONDITIONING ENGINEERS 
(NATIONAL PUBLICATIONS) 

ASHRAE Standard 52 2 -2012 Method ofTesting G§lneral Ventilation Air-Cleaning Devices for Removal Efficiency by partjc!e 

~ 

ASHRAE Standard 55- Thermal Environment Conditions for Human Occupancy 
201.QG4 

ASHRAE Standard 62.2- Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings 
20.10.Q.7 

ASHREA Standards 193- Method of Test for Determining the Airtightness of HVAC Egujoment 
.2Q1il 

ASHRAE Handbook 

Applications Vo1ume, 

Equipment Volume, 

Fundamentals Volume, 

Available from: 

APPENDIX I-A 

Heating, Ventilating and Air-Conditioning Applications (2011) 

Heating, Ventilating and Air-Conditioning Systems and Equipment (2008) 

Fundamentals (2009) 

ASHRAE 

1791 Tullie Circle N.E. 

Atlanta, Georgia 30329-2305 

www.ashrae.org 

STANDARDS AND DOCUMENTS REFERENCED JN THE ENERGY EFFICIENCY REGUL4TIOl1TS 
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AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND Affi-CONDITIONING ENGINEERS 
(REGIONAL PUBLICATION) 

ASHRAE Climatic Data for Region X Arizona, California .. Hawaii, Nevada, Publication SPCDX, 1982, ISBN #20002196 
and Supplement, 1994, ISBN #20002596 

Available from: Order Desk 

Building News 

10801 National Boulevard 

Los Angeles, CA 90064 

(800) 873-6397 or (310) 474-7771 

http://www.bnibooks.com/ 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

ASME A 112.18.1-2011/CSA Plumbing Supply Fittings 
B125.1-11 

ASME A171/CSA B44-2013 Handbook on Safety Code for Elevators and Escalators 

Available from: ASME 

Three Park Avenue 

New York, NY 10016-5990 

(800) 843-2763 

http://www.asme.org/ 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 

ASTM C55~.14 

ASTM C177-9+.13 

ASTM C272~12 

ASTM C335-9iiQ 

ASTM C518...Q;UQ 

ASTM C731-@iQ 

ASTM C-732~12 

ASTM C836-12 

ASTM C-1167..gell 

ASTM C1371~iQ 

ASTM C1492-09 

APPENDIX 1-A 

Standard Specification for Concrete Brick (™2014) 

Standard Test Method for Steady-State Heat Flux Measurements and Thermal 
Transmission Properties by Means of the Guarded Hot Plate Apparatus (499712013 

Standard Test Method for Water Absorption of Core Materials for Structural Sandwich 
Constructions (~2012) 

Standard Test Method for Steady State Heat Transfer Properties of Horizontal Pipe 
Insulation (400@2010) 

Standard Test Method for Steady-State Thermal Transmission Properties by Means of 
the Heat Flow Meter Apparatus (~QQ22010) 

Standard Test Method for Extrudability, After Package Aging, of Latex Sealants 
(™2010) 

Standard Test Method for Aging Effects of Artificial Weathering on Latex Sealants 
(™2012) 

Standard Specification for High Solids Content Cold Liquid-Applied Elastomeric 
Watemmofing Membrane for lJse with Separate Wearing Course C2012) 

Standard Specification for Clay Roof Tiles@U} 

Standard Test Method for Determination of Emittance of Materials Near Room 
Temperature Using Portable Emissometers (49932010) 

Standard Specificatjon for Concrete RoofTUe C2009) 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULATIONS 



2016 Building Energy Efficiency Standards Page 291 

ASTM C1549-14 

ASTM C1583-13 

ASTM 0448-12 

ASTM 0522-13 

ASTM 0822...Q.+1.3. 

ASTM 01003-GGl.3 

ASTM D1653-G13 

ASTM 01863-11 

ASIM 02370-10 

ASTM D2824..Qa13 

ASTM 03468-13 

ASTM D3805..Q:7:.Qlt 

ASTM 04798...Q.+11 

ASTM 05870-11 

ASTM 06083-05 

ASTM 06694-13 

ASTM 006848-02 

APPENDIX 1-A 

Standard Test Method for Determination of Solar Reflectance Near Ambient 
Temperature lJsjng a Portable Solar Reflectometer 

Standard Test Method for Tensile Strength of Concrete Surfaces and the Bond Strength 
or Tensile Strength of Concrete Repair and Overlay Materials by Direct Tension (pull-off 
Method) (2013) 

Standard Classification for Sizes of Aggrerate for Road and Bridge Construction (2012) 

Standard Test Methods for Mandrel Bend Test of Attached Oraanic Coatings (200413) 

Standard Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and Related 
Coatings (m2013} 

Standard Test Method for Haze and Luminous Transmittance of Transparent Plastics 
<™2013) 

Standard Test Methods for Water Vapor Transmission of Oraanic Coating Films 120013) 

standard Specification for Mineral Aggregate llsed on Built-Up Roofs 12011) 

standard Test Method for Tensile Properties of Oraanic Coatings <201 Q) 

Standard Specification for Aluminum-Pigmented Asphalt Roof Coatings, Nonfibered, 
Asbestos Fibered, and Fibered without Asbestos,,(~ 

Standard Specification for Liquid-Applied Neoprene and Chlorosulfonated Polyethylene 
IJsed in Roofing and Wateroroofing <2013) 

Standard Guide for Application of Aluminum-Pigmented Asphalt Roof Coatings~ 
1 QQ7 (Fsa1313Fsvee 2QQ.9) 

Standard Test Method Accelerated Weathering Test Conditions and Procedures for 
Bituminours Materials (Xenon-Arc Method) (m2011) 

Standard Practice for Calculating Property Retention Index of Plastics <2011) 

Standard Specification for liquid Applk;;d Acrvlic Coating llsed in Roofing 12005) 

Standard Specification for Liquid-Applied Silicone Coating Used in Spray Polyurethane 
Foam Roofing (2013) 

Standard Soecification for Aluminum-Pigmented Emulsified Asphalt Used as a 
Protective Coating for Roofing <2002) 

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY REGULAT!Q.¥8 
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ASTME96-@.14 

ASTM E-283 91 (Hl99)12 

ASTM E408 71 E£QQ!i)13. 

ASTM E779-10 

ASTM E972-13. 9ef29Q7) 

ASTM E1677-11 

ASTM E1918-15 

ASTM E1980;;;1--Q1 

ASTM E2178~13. 

ASTM E2357~.1i 

ASTM 1!!779 QJ~ 

ASTM !!1077 Q!i (2QQQ);il 

Al!>TM C1 §!lJ Q4 

ASTM Q9X!2 QJa f2QQ1) 

Al!>TM Q1e!iJ QJ 

ASTM Q237Q Q!l €29Q2) 

ASTM QJ4eS QQ 

ASTM Q!iS?Q 99 (X!QQJ) 

ASTM Qe9!lJ 9ee1 

Al!>TM Q€ie94 91 

Available from: 

APPENDIX I-A 
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Standard Test Methods for Water Vapor Transmission of Materials~ 

Standard Test Method for Determining the Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 
Specime~ 

Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-Meter 
Techniques (rn2013) 

Standard Test Method for Detennining Air Leakage Rate by Fan Pressurization <2010) 

Standard Test Method for Solar Photometric Transmittance of Sheet Materials Using 
Sunligh~ 

Standard Specification for an Air Retarder <AR) Material or System for Low-Rjse Framed 
Building Walls <20112 

Standard Test Method for Measuring Solar Reflectance of Horizontal and Low-Sloped 
Surfaces in the Fjeld (2015) 

Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped 
e13aei1:1e Opaque Surfaces~ 

Standard Test Method for Air Permeance of Building Materials~ 

Standard Test Method for Determining Air Leakage of Air Barrier Assemblies~ 

StaRelaFel Test Mett.:ieel feF QeteFFRiRiR!ll Air beal<a!1je !"late ey l&aR PFess1:1!4e;atie~ 

StaRElaFEI S13esifisatieR fer aR Air l"letareler (:A.IOI} Mater4al er l!>yste!TI fer bev:' l"lise Fi:a!Tleel 
81:1ilBiRg 'ftJalls~ 

StaRElaFEI SflesifisatieR feF Mi§l'.:i Seliels CeRteRt, Cele! biei1:1iel l'tflfllieel ilaste!Tleris 
','lJateF13reefiR~ MoFRBraRe fer blse 'NitR SspaFats '.OJsaFiR§ SewFse (2QQB) 

StaRElarel Test Mett.:ieel fer TeRsile StreR!1jtl.:i ef CeRerete S1:1~ses aREI tt.:ie QeREI StFBR!lltA 
er TeRsile StreA§tl'.:i sf GeAsrete !"le flair aAEI Overlay Materials ey Qi rest TeRsieR (P1:1ll eff 
Metl;eEI) (2QQ4) 

ataAElarel Test Mett.:ieels fer MaAElrel ieRel Test efAttast.:ieel 0F!1jaAiS GeatiA§S (2QQ1) 

StaAelarel Test Mett.:ieels fer 1J1Jater VafJBF ttaASITlissieA sf Of!11aAis GeatiA§ l&i!IT!s (2QGJ) 

StaAElarel Test Metl;ee fer TeRsile Pre,.erties sf Or§aRie GeatiA§S E£9G2) 

StaAElarEI SfleeifisatieA fer biei1:1ie Aflfllieel ~JeefJFeAe aAEI Gt.:ileFes1:11feAateEI Pelyetl:iyleAe 
YseEI iA ReefiA!11 aAEI '.LIJateFflreefiA§ (1 QQQ) 

StaRElaFEI Prastiee feF Cals1:1latiR§ Pref)eFty ReteAtieR IReleic ef Plastiss E£GGJ) 

StaRElarEI SfJeeifisatieR fer biei1:1iEI AflfllieEI AsP/lis CeatiR§ Yseel iR R:eefiR§ f2999) 

ataRElarEI afJBSifisatieR fer biei1:1iEI A13flli8EI aili88R9 GeatiR!1j YseEI iR Sf)ray Pely1:1F8tl:laR8 
i;ea!TI l"leefiR§ (>!991) 

American Society for Testing and Materials 

100 Barr Harbor Drive 

West Conshohocken, Pennsylvania 19428-2959 

(800) 262-1373 or (610) 832-9585 
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CALIFORNIA BUILDING STANDARDS COMMISSION 

2010 California Electrical Code 

2010 Caiifomia Plumbing Code 

2010 California Mechanical Code 

2010 California Building Code 

Available from: California Building Standards Commission 

2525 Natomas Park Drive, Suite 130 

Sacramento, CA 95833-2936 

(916) 263-0916 

www.bsc.ca.gov 

CALIFORNIA ENERGY COMMISSION 

Appliance Efficiency Regulations 

Building Energy Efficiency Standards for Residential and Nonresidential Buildings 

Reference Appendices for the Building Energy Efficiency Standards for Residential and Nonresidential Buildings 

Nonresidential Alternative Calculation Method (ACM) Approval Manual 

Nonresidential Alternative Calculation Method (ACM) Reference Manual 

Nonresidential Compliance Manual 

Residential Alternative Calculation Method (ACM) Approval Manual 

Residential Alternative Calculation Method (ACM) Reference Manual 

Residential Compliance Manual 

New Solar Homes Partnership Guidebook, currently adopted by the Energy Commission. 

Available from: California Energy Commission/Publications 

1516 Ninth Street 

Sacramento, CA 95814 

(916) 654-5200 

www.energy.ca.gov/title24. 

CALIFORNIA DEPARTMENT OF CONSUMER AFFAIRS 

Standards for Insulating Material 

Available from: 

APPENDIX 1-A 

California Department of Consumer Affairs 

Bureau of Electronic and Appliance ,Home Furnishings and Thermal Insulation 

3485 Orange Grove Ave4244 South Market Court, Suite D 

Sacramento, California 95834-1243North Highlands, CA 95660 

(916) 574 2041999-2041 
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COOLING TECHNOLOGY INSTITUTE 

CTI ATC-105-00 

CTI ATC-105$-11 

CTI STD-201-04 

Available from: 

Acceptance Test Code for Water Cooling Towers (2000) 

Acceptance Test Code for Closed-Circuit Cooling Towers (2011) 

Standard for the Certification of Water-Cooling Tower Thermal Performance 
~~ 

Cooling Technology Institute 

2611 FM 1960 West, Suite A-101 

Houston, Texas 77068-3730 

PO Box 73383 

Houston, Texas 77273-3383 

(281) 583-4087 

COOL ROOF RATING COUNCIL 

CRRC-1 

Available from: 

Product Rating Program Manual (rn2014) 

Cool Roof Rating Council 

1610 Harrison Street449 15th Street. Suite 400 

Oakland, CA 94612 

(866) 465-2523 

www.coolroofs.org 

HYDRONICS INSTITUTE 

HI Heating Boiler Standard 86, 6th Edition, (1989) 

Available from: Hydronics Institute 

35 Russo Place, P.O. Box218 

Berkeley Heights, New Jersey 07922 

(908) 464-8200 

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA 

The IESNA Lighting Handbook, .Tun1h ~Edition~~ 

IES LM-79-08 

IES TM-15-11 

Available from: 

APPENDIX 1-A 

IES Approved Method for the Electrical and Photometric Measurements of Solid-State 
Lighting Products <2011 \ 

I umjnaire 

!ESNA 

120 Wall Street, 17th Floor 

New York, New York 10005-4001 

(212) 248-5000 

Email: iesna@iesna.org 
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INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS 

2007 California Mechanical Code 

Available from: International Association of Plumbing and Mechanical Officials 

2001 E. Walnut Drive South 

Walnut, California 91789-2825 

800 85-IAPMO (854-2766) 

www.iapmo.org 

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS 

2007 California Building Code 

Available from: International Conference of Building Officials 

International Code Council Los Angeles District Office 

5360 South Workman Mill Road 

Whittier, California 90601-2298 

(800) 284-4406 

www.icbo.org 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION 

Page 295 

IS0-13256-1 Water-Source Heat Pumps - Testing and Rating for Performance - Part 1: Water-to-Air 
and Brine-to-Air Heat Pumps (1998) 

ISO 13256-2 

ISO Standard 17025 

Available from: 

APPENDIX I-A 

Water-Source Heat Pumps - Testing and Rating for Performance - Part 1 · Water-to-Air 
and Brine-to-Water Heat Pumps (1998) 

General Criteria for the Competence of Testing and Calibration Laboratories <2005) 

ISO 

1, rue de Varembe 

Case postale 56 

CH-1211 

Geneve 20, Switzerland 
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

NEMA SSL 7A-2013 

Available from: 

"Phase Cut Dimming for Solid State Lighting: Basic Compatibillt'{; 

1300 North 17th Street. Suite 1752 

-Rosslyn, VA 22209 

703-841 -3200 

www.nema.org 

NATIONAL FENESTRATION RATING COUNCIL 

NFRC 100 

NFRC200 

NFRC202 

NFRC 203 

NFRC400 

Available from: 

Procedures for Determining Fenestration Product LI-factors (~2014) 

Procedures for Determining Fenestration Product Solar Heat Gain Coefficients and 
Visible Transmittance at Normal Incidence (~2014) 

Procedure for Determining Translucent Fenestration Product Visible Transmittance at 
Normal Incidence (~2014) 

Note: This Technical document has yet not been fully approved by NFRC. If this 
document is not approved before the Building Energy Standards effective date it will be 
removed. 

Procedure for Determining Visible Transmittance of Tubular Daylighting Devices 
(~2014) 

Note: This Technical document has yet not been fully approved by NFRC. If this 
document is not approved before the Building Energy Standards effective date it will be 
removed. 

Procedures for Determining Fenestration Product Air Leakage (~2014) 
-, 

National Fenestration Rating Council 

8484 CssF§ia Avs6035 lvv Lane Suite 140 

Greenbelt MD 20770. 

(301) 589-1776 

WWW.NFRC.org and Email: info@nfrc.org 

NSF INTERNATIONAL (FORMERLY NATIONAL SANITATION FOUNDATION) 

NSF/ANSI 50 2005 

Available from: 

APPENDIX 1-A 

Circulation System Components and Related Materials for Swimming Pools, Spas/Hot 
Tubs (2005) 

NSF International 

PO Box 130140 

Ann Arbor, Ml 48113 

(734) 769-8010 
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SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION 

Residential Comfort System Installation Standards Manual (1998) 

HVAC Duct Construction Standards 12006\ 

Available from: Sheet Metal And Air Conditioning Contractors National Association (SMACNA) 

4201 Lafayette Center Drive 

Chantilly, VA 20151-1209 

(703) 803-2980 

www.smacna.org 

UNDERWRITERS LABORATORIES 

UL 181 

UL 181A 

UL181B 

UL 723 

UL 727 

UL 731 

UL 1574 

UL 1598 

UL 2108 

Available from: 

APPENDIX 1-A 

Standard for Safety for Factory-made Air Ducts and Connectors (1996) 

Standard for Safety for Closure Systems for Use with Rigid Air Ducts and Air 
Connectors (1994) 

Standard for Safety for Closure Systems for Use with Flexible Air Ducts and Air 
Connectors (1995) 

Standard for Test for Surface Burning Characteristics of Building Materials (1996) 

Standard for Oil-Fired Central Furnaces (1994) 

Standard for Oil-Fired Unit Heaters (1995) 

Track Lighting Systems (2000) 

Standard for Luminaires (2000) 

Low Voltage Lighting Systems (2008) 

Underwriters Laboratories 

333 Pfingsten Road 

Northbrook, Illinois 60062-2096 

(847) 272-8800 
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