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NOTICE

This version of the 2013 Building Energy Efficiency Standards is a marked
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the 2008 version. For more information, visit www.energy.ca.gov/title24, call the
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ARTICLE 1 - ENERGY BUILDING REGULATIONS

SECTION 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.

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

SECTION 10-102 - DEFINITIONS

In this article the following definitions apply:

ACCEPTANCE REQUIREMENTS are "acceptance requirements for code compliance" as defined in Section
100.1(b) of Part 6.

ACM means ALTERNATIVE CALCULATION METHOD : 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.

ACM) APPROVAL MANUALS e+ ACM-APPROVAL-MANUAL-are the documents establishing the
requirements for Energy Commission approval of Ceompliance sSoftware used to shewdemonstrate compliance with

the Building Energy Efficiency Standards for Residential and Nonresidential Buildings currently adopted by the
Energy Commission.-PubleationNumbers-CEC-400-2012-002-CME and-CEC-400-2012-003-CME —is-the

ACM YREFERENCE MANUAL is the document establishing the procedures required to implement Sections 140.1

and 150.1 of Title 24, 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. Sseq. of the
California Code of Regulations.

APPROVED CALCULATION METHOD is compliance software, or alternative component packages, or

exceptional methods aPublic Demain-ComputerProgram approved under Section 10-109¢a);-er-any-Alternative
“aleulation Method | underSection_10-109(b),

SECTION 10-101 — SCOPE
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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 SYSTEM 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
HVAC 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 112-A, 112-B, 112-C, and 112-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(¢)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).

CONDITIONED FLOOR AREA is the “conditioned floor area” as defined in Section 100.1(b) of Part 6.
CRRC-1 is the Cool Roof Rating Council document entitled “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 JA7, with guidance from the Data Registry

Requirements Manual, and provides for registration of residential or nonresidential compliance documentation used
for demonstrating compliance with Part 6.

RESIDENTIAL DATA REGISTRY is a data registry that is maintained by a HERS Providers that provides for
registration, when required by Part 65 of all residential compliance documentation and the nonresidential
Certificate of Verification.

NONRESIDENTIAL DATA REGISTRY is a data registry that is maintained by a HERS Prowiderora

Registration Provider approved by the Commission; that provides for registration, when required by Rast6.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 JA7.

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 100.1(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 estlmatlng the energy performance of building features that cannot be

adequately modeled using thep s- existing Compliance Software and that is approved
by the Executive Director.

SECTION 10-102 — DEFINITIONS
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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 NA7, 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-Part 6 as described in
TEELEitle 20, Chapter 4, Article 8, Section 1670(i).

HVAC SYSTEM is the “HVAC system” as defined in Section 100.1(b) of Part 6.
MANUFACTURED DEVICE is the “manufactured device” as defined in Section 100.1(b) of Part 6.

NFRC 100 is the National Fenestration Rating Council document entitled “NFRC 100: Procedure for Determining
Fenestration Product U-factors.” (200720181); 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 entitled “NFRC 200: Procedure for Determining
Fenestratlon Product Solar Heat Gain Coefficients and V1s1ble Transmittance at Normal Incidence.” (200720161),

NFRC 202 is the National Fenestration Rating Council document entitled “NFRC 202: Procedures for Determining
Translucent Fenestration Product Visible Transmittance -at Normal Incidence.2” (2011).

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

NFRC 400 is the National Fenestration Rating Council document entitled “NFRC 400: Procedure for Determining
Fenestration Product Air Leakage.” (20072010).

NSHP GUIDEBOOK is the New Solar Homes Partnershlg uldebook2 M

dogted b¥ the Energx Commission.
PART 6 is Title 24, Part 6 of the California Code of Regulations.
PUBLIC ADVISER is the Public Adviser of the Commission.

R-VALUE is the measure of the thermal resistance of insulation or any material or building component expressed in
ft*-hr-°F/Btu.

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 builts.”

SECTION 10-102 — DEFINITIONS
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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
emdentlal AQp_endlces gRAgz and the Reference Nonres1dent1al Aggendwes gNA g&%@w

é@% urrentlx adogted b¥ the Energx Commlssmn

REFERENCE JOINT APPENDICES Are-are the Reference Joint Appendices published-by-the
Commisstoncurrently adopted by the Energy Commission.

REFERENCE NONRESIDENTIAL APPENDICES Are-are the Reference Nonresidential Appendices currently
adopted by the Energy Commissionpublished-by-the Commission-

REFERENCE RESIDENTIAL APPENDICES a%e=are the Reference Residential Appendices currently adopted by

the Energy Commission-pub

REGISTERED DOCUMENT is a document that has been submitted 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 JA7.

STANDARD DESIGN BUILDING is a “Standard Design Building” as defined in Section 100.1(b) of Part 6.

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

SECTION 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. This

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

1. Certificate of Compliance. For all buildings, the Certificate¢s) of Compliance described in Section 10-103 shall
be signed by the persongs} in charge of the building design, 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)1 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 10-103(a)1 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. Theln
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 Kickoff Certificate(s) of Compliance, and Construction

Document Design Review Checklist Certificate(s) of Compliance shall be completed and signed by a licensed
professional engineer. For buildings less than 10,000 fi%, the licensed professional engineer may be the engineer

SECTION 10-103 — PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR
DESIGNERS, INSTALLERS, BUILDERS, MANUFACTURERS, AND SUPPLIERS
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of record. For buildings greater than 10,000 ft* but less than 50,000 ft*, the licensed professional engineer shall be
a qualified in-house engineer with no other project involvement or a third party engineer. Contractors accepting
the responsibilities of the engineer under the provision of the Business and profession Code may also complete
and sign these certificates. For buildings greater than 50,000 ft* and all buildings with complex mechanical
systems serving more than 10,000 ft2= the licensed professional engineer shall be a third party.

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 addresslocation. The building project name and addsesslocation
identification 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 documents, worksheets,
calculations, plans, and specifications submitted to the enforcement agency for approval with the
building permit application.

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)1, 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)1, the signature shall be an electronic signature on an electronic document

in accordance with the electronic signature specifications in Reference Joint Appendix JA7. Eernewly

o

; —for-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 registry. The submittals to the HERS
provider 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 of Compliance 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.

C. For alterations to existing residential buildings for which HERS field verification is not required 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.

SECTION 10-103 — PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR
DESIGNERS, INSTALLERS, BUILDERS, MANUFACTURERS, AND SUPPLIERS
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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 of law.

D. Beginning on January 1, 2015, contingent 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 Rast-6:Part 6 the person(s) resp_ons1ble for the Certlﬁcateg s) of

Compliance shall submit the Certificate(s) for registration and retention to a-HE 5 derdatares _

a data registry approved by the Commission. The submittals to the HE 5 818

data registry shall be made electronically in accordance with the specifications in Reference Joint Appendix

JAT.

Contingent upon availability and approval of an electronic document rep051torv bV the Executive D1rector
Certificate of Compliance documents that are registered and retained by-a d atareais
approved data registry shall also be automatically transmitted by the data registry; to an electromc document
repository for retention in accordance with the specifications in Reference Joint Appendix JA7.

2. Application for a building permit. Each application for a building permit subject to Rast=6;Part 6 shall contain
at least one copy of the documents listed-specified in 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 Rast-6;Part 6 the applicant
shall submit the applicable Certificate(s) of Compliance to the enforcement agency for approval. file-the

apphicable-Certificate(s)-of Compliance-on-theplans—The certificate(s) shall indicate-thefeatures-and
performanee-speeificationsneeded-to-comply-with-Part-6conform to the requirements of Section 10-103(a)l,

and shall be approved by the local enforcement agency, in accordance 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 10-103(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
available to the enforcement agency for all applicable inspections.

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. Beginning-onOectober1,2040,-forWhen -alHew-rise-residential butldingsfor-whieh-Section
10-103(a)1 eomplianeerequires HERSHield-verifieation;document registration, the certificate(s) that appears

enare incorporated into the building design plans shall be copies a-eepy-of the registered Certificate of

Compliance documents from a HERS provider data registry, or a data registry approved by the Commission.

B. Plans-When the enforcement agency requires building design plans and specifications to be submitted with
each-the application for a building permit, the plans shall shew-conform to the specifications for the
charaeteristies-of each-features, materlals components and manufactured dev1ces 1dent1f1ed on the
Certificate(s) of Compliance.p 3 A : ¥ et-the and shall

SECTION 10-103 — PERMIT, CERTIFICATE, INFORMATIONAL, AND ENFORCEMENT REQUIREMENTS FOR
DESIGNERS, INSTALLERS, BUILDERS, MANUFACTURERS, AND SUPPLIERS
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conform to all other applicable requirements of Part 6.;-and-ef 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.

HFor all buildings, if the specification for any-a building design feature, material, component, or
manufactured device eharaeteristie-is materially-changed before final construction and-or installation, such
that the building may no longer comply with Raet6;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. Al-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 eemplianeeforthat the

bulldlng desuzn conforms to the requlrements aﬂd—ef—th%seeneﬂ&of Part 6. —wﬁh—w%eh—ﬂ&%bu-x—ldmg—rs

3. Installatien-Certificate of Installation-and-Certificate-of-Aceceptanee.

A—Installation-Certifieate—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 with-everall-respensibility-for
construction-or-the-person(s)respoensible-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 Installatien-Certificate_of Installation documentation ¢s)-as specified in this-seetienSection 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.

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 Reegulations.

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.
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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 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 JA7.

vi. Be signed by the responsible person 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 authorized
representative. When document registration is required by 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 JA7.

B. Beginning-on-Oectober 12040, forFor all low-rise residential buildings for which compliance requires HERS
field verification, the person(s) responsible for the Certificate(s) of Installation instaHation{s)-thatrequires

HERS-field-verification, or their authorized representative(s), shall submit the-applicable-sections-ofthe
Installatien-all Certificate_of Installation documentation that is applicable to the building(s} forretention-to a
HERS provider data registry_for registration and retention in accordance with procedures specified in
Reference Residential Appendix RA2. The submittals Submittals-to the HERS provider 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 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.

C. For alterations to existing residential buildings for which HERS field verification is not required 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 Installation documentation, or may 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 violation of this code or other provisions of law.

D. Beginning on January 1, 2015, contingent 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 Rart-6-Part 6 the person(s) responsible for the Certificate(s) of
Installation shall submit the Certificate(s) for registration and retention to a—HE%S—mcewéer—da%a—rngrstﬁ'—er—a

data regist roved by the Commission. The submittals to the approved
data registry shall be made electronically in accordance with the specifications in Reference Joint Appendix
JAT.

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-da taregistry-or-an
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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.

E. For all buildings, a copy of the Installation-Certificate(s)_of Installation 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. Ferinstallations-that require HERS-field-verificationWhen document registration

is required by 10-103(a)3, registered copies of the Certificate(s) of Installation from a HERS provider data
registry_or a data registry approved by the Commission-efthe applicable-seetions-of the Installation
Certificate(s)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 Iastallation-Certificate(s) of Installation to be posted upon completion
of that portion. A copy of the Installation-Certificate(s) of Installation as-speeified-in-thisseetion-shall be
included with the documentation the builder provides to the building owner at occupancy as specified in
Section 10-103(b).

B4. Certificate of Acceptance. For all rew-nonresidential buildings, high-rise residential buildings, and hotels and
motels-, when designated to allow use of an occupancy group or type regulated by Rast6;Part 6 the applicant
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-a all applicable Certificatets) of Acceptance-to-the-enforeement

ageney documentation in accordance with section 10-103(a)4 and Nonresidential Appendix NA7 to certify
conformance with Part 6prierte-recetvingafinal occupaneypermit. 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 NA7, 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
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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.

These documents shall:

1. 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 registered.

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 described in Section 10-103(a)3 has been completed and is

posted or made available with the building permit(s) issued for the building.

Be signed by the documentation author to certify the documentation is accurate and complete. When
document registration is required by 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 JA7.

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 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 JA7.

I<

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 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 JA7.

B. Beginning on January 1, 2015, contingent 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 Rast-6:Part 6 the person(s) responsible for the Certlﬁcateg s! of
Acceptance shall submit the Certificate(s) for registration and retention to a alayeo

a=data regi e
data registry shall be made electronically in accordance with the spe01ﬁcat1ons in Reference Joint Appendix

JAT.

Contingent upon availability and approval of an electronic document reposnorv by the Executive Dlrector
Certificate of Acceptance documents that are registered and retained by-a atares an
approved data registry shall also be automatically transmitted by the data reglstrv, to an electromc 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, 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
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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 10-103(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 Reference Appendices
RA2, RA3, NAL, and NA2. All applicable Certificates of Field-Verification and-Diagnostic Testing
documentation shall be completed, signed, and dated-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, Reference Appendices RA2, and NA 1, by-the-eertified HERS rater whe-performed-thefield
verificationand-diagnestie-testing-servieesto 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. Subject to 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.
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iv. Include a declaration statement indicating that the installed features, materials, components or
manufactured devices requiring HERS verification conform to the applicable requirements in Reference
Appendices RA2, RA3, NA1, 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 JA7.

vi. Be signed by the HERS 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 JA7.

B. For all buildings for which compliance requires HERS field verification, the certified HERS rater responsible
for the Fhe-Certificate(s) of Eield-Verification and-Diagnestie Festing-shall be-submittedsubmit the
Certificates for registration and retention to a HERS provider data registry in accordance with-with the

applicable procedures in Reference Residential AppendixAppendices RA2 and Reference Nonresidential
Appendix-NA1. Submittals The submittals to the HERS provider 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 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 JA7.

C. For all buildings, a A—copy of the registered Certificate(s) of Field-Verification and Diagnestic Testing-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 Eield-Verification and-Diagnestie Festing-to be posted upon completion of
that portion. A copy of the registered Certificate(s) of Eield-Verification and-Diagnestie Testing-shall be
included with the documentation the builder provides to the building owner at occupancy as specified in
Section 10-103(b).
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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 applieable-completed, signed, and dated-submitted compliance documents
for the building owner at occupancy. For low-rise residential buildings, such information shall, at a
minimum, include information-indicated-on-forms-copies of all Certificate of Compliance-(EEIR),
Certificate of Installation Certifieate (CE-6R), and-for buildingsfor-which-complianee requires HERSfield
verifieation; Certificate(s) of Eield-Verification andDiagnestie Festing-documentation submitted(CE-4R).
These ferms-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 applieable-completed,
signed, and dated-submitted compliance documents for the building owner at occupancy. For nonresidential
buildings, high-rise 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 submittedENVS-MECH, LT G-and- OLTG-comphiance-and-acceptance-forms.
These foerms-documents shall be in paper or electronic format and shall conform to the applicable
requirements of Section 10-103(a).

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, and 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.

Maintenance information. At final inspection, the enforcement agency 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 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.

Ventilation information. For low-rise residential buildings, the enforcement agency shall require the builder to
leave in the building, for the building owner 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)1 and 10-103(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)1 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.

Inspection. The enforcement agency shall inspect newly constructed buildings and additions, and alterations to
existing buildings new-eenstraetion-to determine whether it-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 Rart6;Part 6 are indicated, when applicable, on the Iastalatien-Certificate(s)_of Installation,
Certificate(s) of Acceptance and Certificate(s) of Eield-Verification and-Diagnestie Festing, 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 Installation-Certificates_of Installation are posted, or made available with the building permit(s)
issued for the building, and are made available to the enforcement agency for all applicable inspections, and
that all required Instalation-Certificates of Installation conform to the specifications of Section 10-103(a)3A.

C. All required Certificates of Acceptance are posted, or made available with the building permit(s) issued for
the building, 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)43B.

D. All required Certificates of Eield-Verification and-Diagnestie Festing-are posted, or made available with the
building permit(s) issued for the building, and are made available to the enforcement agency for all
applicable inspections, and that all required Certificates of Eield-Verification and Diagnestic Festing
conform to the specifications of Section 10-103(a)5.

EXCEPTION to Section 10-103(d): For newly constructed buildings that meet the requirements of the New Solar
Homes Partnership (NSHP) as specified in the NSHP Guidebook, the enforcement agency may waive the plan check
and inspection of all measures other than the mandatory measures in the building.

NOTE: Authority cited: Section 25402, Public Resources Code. Reference: Section 25402, Public Resources Code.
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SECTION 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 if the Commission finds:

1. That the design cannot be adequately modeled with an approved calculation method;
2. Using an alternative evaluation 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 speeifieations-documentation required by Section 10-103(2)24;

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;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 cited: Sections 25402 and 25402.1, Public Resources Code. Reference: Sections 25402 and 25402.1,
Public Resources Code.

SECTION 10-105 - ENFORCEMENT BY THE 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)12 and 10-103(a)32 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 25402.1(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 confirms that the documentation requirements of Sections 10-103(a)1 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;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)12 and 10-103(a)3-2 to the Executive
Director and on his or her written determination that proposed construction conforms to the requirements of Part 6.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.
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SECTION 10-106 - LOCALLY ADOPTED ENERGY STANDARDS

(a) Requirements. Local governmental agencres may adopt and enforce energy standards for newly constructed
buildings, additions, alterations, and repairs to existing buildings- exas permitis
issued-provided the Energy Commission finds that the standards will requlre bulldlngs to be de51gned to consume no
more energy than penmtted by Tltle 24 Part 6.-Suchlocal-standa g Bt 3

(b) Documentation Application. Local governmental agencies wishing to enforce locally adopted energy eenservation
standards shall submit feureepies-of-an application with the following materials to the Executive Director:

1. The proposed teeal-energy standards.

2. The local governmental agency's findings and A-study—with-supporting analyseis on shewinghew-theloeal
governmental-ageney-determined-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. 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.

34. 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 Ssection 21000 et

seq.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Sections 25402.1, 21080.4, 21153, Public
Resources Code.

SECTION 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;Part 6 upon written application, if a 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.

| SECTION 10-106 — LOCALLY ADOPTED ENERGY STANDARDS
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NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 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.

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 cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 10-109 - COMPLIANCE SOFTWARE, CALCHEATHON-METHODS
AND-ALTERNATIVE COMPONENT PACKAGES, EXCEPTIONAL
METHODS. DATA REGISTRIES AND RELATED DATA INPUT SOFTWARE,
AND ELECTRONIC DOCUMENT REPOSITORIES

(a) Compliance software, alternative component packages, exceptional methods, data registries and related data
input software, 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, ex-exceptional methods, data
registries and related data input software 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:
Al A descrmtlon of the functlonal a%éor analvtlcal capablhtles &Bd—hm&aﬂeﬂs—“ﬂsh—respeet—toﬂ*eoeeup&ﬂe}e&
60f the compliance software,

lternatlve component package, calculatlon method, %exceptlonal metho d, data registry or related data input
software; ands

SECTION 10-108 — EXEMPTION
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#B2. A demonstration that the criteria in Section 10-109 are met:; ands
i#C3.

iv4—An initial fee of tweone thousand dollars ($12.000). The total fee shall cover the Commission's cost of

reviewing and analyzing the application. Within 75 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
costs, if the costs exceeds the initial fee, the Commission shall assess an additional fees to cover the total ese

costs. _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.

@l Public Domain Computer Programs. In addition to the present-appreved-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.

1+A. The Commission shall ensure that users' manuals or guides for each approved program are available.

2B. The Commission shall approve a program only if; when-it-medels-building-designs-orfeatures; it predicts

energy consumption substantially equivalent to that predicted by the above-referenced public domain
computer program, when it models building designs or features.

b2y Alternative Calculation Methods (All Occupancies). Inr-additionte The Commission may approve
Nnon--public domain computer programs_as an alternative calculation method ;-the-appreved-by-the- Commission
may-approve-alternative-caleulation methods-(ACMs)-that building permit applicants for-building-permits-may

then use to demonstrate compliance with the performance standards (energy budgets) in Part 6.

+A—Generalrequirements-In addition to the application requirements of subdivision (b) above, an application for
approval of Fe-ebtainapprevalfera-compliance software must include documentation demonstrating;-the
propenentshall submit-an-applieation-that-demenstrates- 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:
wWww.energy.ca.gov/title24.

SECTION 10-109 — COMPLIANCE SOFTWARE, CALCULATION METHODS AND ALTERNATIVE COMPONENT
PACKAGES, EXCEPTIONAL METHODS, DATA REGISTRIES AND RELATED DATA INPUT SOFTWARE, AND
| ELECTRONIC DOCUMENT REPOSITORIES
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(d)- Alternative Component Packages.

——d)—Alternative-ComponentPackages-In addition to the application requirements of subdivision (b) above, an
application for approval of an Fhe-Commission-may-approve-any-alternative component package must include

documentation that demonstrates that the package:

p_p_hcable energy budgets and

#2. =Iis likely to apply to a significant percentage of newly constructed bu11d1ngs ortoa 51gn1ﬁcant segment of the
bu11d1ng construction and de51gn community. A PrOV 0 a-form

(e) =Exceptional Methods.

The Commission may approve an exceptional method that analyzes a design, material, or device that cannot be
adequately modeled using the public domain computer programs.; Applications for approval of exceptional methods

shall 1nclude all 1nf0rmat10n need to Verlfv the method‘s accuracy. Appheaﬁeﬁs—fer—appfe*ﬁ&l—e#@eeepﬂeﬁﬁnetheds

(f)__-Commission-AetionCommission Action.
——The Commission may take the following actions on an application submitted pursuant to this section:

1. aApprove the application unconditionally,

2. R-restrict approval to specified occupancies, designs, materials, or devices, or

3. R-eject the application.

SECTION 10-109 — COMPLIANCE SOFTWARE, CALCULATION METHODS AND ALTERNATIVE COMPONENT
PACKAGES, EXCEPTIONAL METHODS, DATA REGISTRIES AND RELATED DATA INPUT SOFTWARE, AND
ELECTRONIC DOCUMENT REPOSITORIES
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(g) -ResubmittalResubmittal.

—— 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, ex-exceptional method, data registry or related data
input software has been changed to enhance its accuracy or capabilities, if applicable.

13. Modification. Whenever an approved compliance software, alternative component package.=ex-exceptional

method, data registry or related data input software is changed in any way, it must be resubmitted under this
section for approval.

24. The Commission may modify or withdraw approval of compliance software, an alternative component package,
exan exceptional method, or a data registry or related data input software based on its approval of other
programs, methods, exregistries or data ingut software that are more suitable.

(hi) Ddata Reegistries Aand Reelated Ddata -linput Ssoftware, Aand Eelectronic Ddocument Reepositories.

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 JA7.

A. The Commission may approve residential data registries that provide for registration, when required by Rast
&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

Part6-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-Part 6 residential or nonresidential compliance documentation.

2. Electronic Document Repositories.

A. The ExeentiweDireeterCommission 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.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 10-110 — PROCEDURES FOR CONSIDERATION OF
APPLICATIONS UNDER SECTIONS 10-104, 10-106, 10-108, AND 10-109

(a) Within-6975 days of receipt 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 within 60 days after

being made availableaceeptance-ofthe-application.

(b) Within 75 days of the date the application is determined to be completereeeipt-ofan-appheation, the Executive
Director may request any additional information needed to evaluate the application. H-the-additional-information-is
incomplete;eConsideration of the application will be delayed until the applicant submits the requested eomplete
additional information.

SECTION 10-110— PROCEDURES FOR CONSIDERATION OF APPLICATIONS UNDER SECTIONS 10-104, 10-106,
10-108, AND 10-109
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(c) Within 75 days of receipt 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 the date the application is determined to be completeafterthe Exeeutive Directorrecetves-the
applieatier, or within 30 days after receipt of complete additional information requested under Section 10-110(b), or
within 60 days after the receipt of additional information submitted by interested parties under Section 10-110(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 cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 10-111 - CERTIFICATION AND LABELING OF FENESTRATION
PRODUCT U-FACTORS, SOLAR HEAT GAIN COEFFICIENTS AND AIR
LEAKAGE

This 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
Fitle 24-California-Code-of Regulations;-Part 6. This 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. —FEvery manufactured and-site-buit-fenestration product shall have attached to it; a clearly visible
temporary label that lists er-have-an-asseciated-Jabel-certifieate-the U-factor, the solar heat gain coefficient

(SHGC) -and ¥4sualVisible Transmittance (VT) ef thatproduct-and-the-method-used-to-derive-those-values;
and-formanufactured-fenestration produets-eertifies-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 anassociated label certificate that lists the U-factor, the Solar Heat Gain
Coefficient (SHGC), and the Visible Transmittance (VT).

B.—  U-factor, SHGC and VT shall be determined by either:

+——A-—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.

L B

manufactured or site-built fenestratlon products not rated by NF RC a temporary label w1th the words

SECTION 10-111 — CERTIFICATION AND LABELING OF FENESTRATION PRODUCT U-FACTORS, SOLAR HEAT
GAIN COEFFICIENTS AND AIR LEAKAGE
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| “CEC Default U-factor,” followed by the appropriate default U-factor specified in Section 110.6(a)2 and
with the words “CEC Default SHGC,” followed by the appropriate default SHGC specified in Section
110.6(a)3 and with the words "CEC Default VT." followed by the appropriate VT as specified in Section

110. 6ga14, meets the requlrements of thls Subsectlon B. Feﬁsﬁe—bﬁt}t—fenestfaﬂeﬂ—pfedaets—a—def&u}t

C. TheAltTemporary labels shall also certify that the product complies with the air leakage requirements of
Section 110.6(a)1 of the Standards.

2. Permanent labels. Hap etisratedusingthe NI : are=#NFRC Rated products shall have a
permanent label that is elther a stand alone label an extens1on 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, can be used 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 10-111(a): Field-fabricated fenestration products.

(b) Certification Requirements.

1. Certification to default ratings. The manufacturer shall certify on the Default Label that H-athe product's U-

factor-and-, SHGC and VT meets the default criteria inare-default-values-approved-by-the- Commission-as
speeifiedin Sections 110.6(a)2.-and 110.6(a)3)_and 110.6(a)4; and the U-factorand SHGC shall- be-certified by

themantfactirer.
A. A temporary label, affixed to the product, that meets the requirements of Section 10-111(a)1B 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.

2. Certification to NFRC rating procedure. If a product's U-factor, e~SHGC or VT is based on the NFRC Rating
Procedure, the U-factor-, e=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,-a ad-Ssolar Hheat Ggain Ceoefficient and ¥isualVisible
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 Rating Council (NFRC), except as provided in

| parasraphfey-1Section 10-111(c)1.
EXCEPTION to Section 10-111(b): Field-fabricated fenestration products.

(c) Designation of Supervisory Entity. The National Fenestration Rating Council shall be the supervisory entity to
administer the certification program relating to U-factors, SHGC, and VT -and-selar-heatgain-eoefficientratings for
fenestration products, provided the Commission determines that the NFRC meets the criteria in paragraph-Section 10-
111(d).

SECTION 10-111 — CERTIFICATION AND LABELING OF FENESTRATION PRODUCT U-FACTORS, SOLAR HEAT
GAIN COEFFICIENTS AND AIR LEAKAGE
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The Commission may consider designating a supervisory entity other than NFRC only if the Commission
determines that the NFRC cannot meet the criteria in pasageaph-Section 10-111(d). Such other supervisory entity
shall meet the criteria in Section 10-111 (d) prior to being designated.

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.

10.

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 of a broad cross
section of those interested in uniform thermal performance ratings for fenestration products.

The governing body of the entity shall reflect a reasonable cross-section of the interests represented by the
membership.

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.

The entity shall require manufacturers and independent certifying organizations within its program to_-use enly
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).=

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 of laboratories, manufacturing facilities, and certifying agencies);

e

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.

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.

The entity shall provide hearing processes that give laboratories, manufacturers, and certifying agencies a fair
review of decisions that adversely affect them.

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.

The entity shall publish at least annually a directory of products certified and decertified within its program.

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).

SECTION 10-111 — CERTIFICATION AND LABELING OF FENESTRATION PRODUCT U-FACTORS, SOLAR HEAT
GAIN COEFFICIENTS AND AIR LEAKAGE




2013 Building Energy Efficiency Standards Page 27

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 Section 110.6(a)2+, 110.6(a)3
and 2110.6(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,-and SHGC and VT certification program or not, from providing certification services relating to factor other
than U-factors,-and SHGCs and VTs for fenestration products.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 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:

1. 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 cited: Section 25402.1, Public Resources Code.

SECTION 10-112 — CRITERIA FOR DEFAULT TABLES
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SECTION 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 140.1, 140.2, 140.3(a)1, 141.08-9(b)24B,
150.1(cf)#211, 150.2(b)1H, and 150.2(b)2 of Title 24, California Code of Regulations, Part 6. This 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)

(b)

(©

(d)

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)1, 1418.90(b)4B2B, 150.1(fc)+211, 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.

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)1, 141.0:2(b)+2B, 150.1(fc)4211, 150.2(b)1H or
150.2(b)2 shall be certified by CRRC or another supervisory entity approved by the Commission pursuant to Section
10-113(c).

Designation of Supervisory Entity. The Cool Roof Rating Council 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)paragraph(d).

1. The Commission may consider designating a supervisory entity other than CRRC enly-if the Commission
determines that the CRRC isean not meeting the criteria in Section 10-113(d)paragraph(e). Such other
supervisory entity shall meet the criteria in Section 10-113(d) paragraph(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)paragraph(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).

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 of a 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.
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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; and

Education, competence, and training of personnel;_and

Quality control; and

Record keeping and reporting; and

m o 0w

Periodic review (including but not limited to, blind testing by laboratories; inspections of products;
inspections of laboratories, and manufacturing facilities); and

e

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)1, 141.0:9(b)+2B, 150.1(fc)4211, 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 cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public Resources Code.

SECTION 10-114 - DETERMINATION OF OUTDOOR LIGHTING ZONES;
EOCALE-OETDOORHGHHANG ORPDINANCES; AND ADMINISTRATIVE
RULES FOR USE

This section establishes rules for implementing outdoor lighting zones;-and-rulesforadepting-speeific-outdoorlight-levels;

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

SECTION 10-114 — DETERMINATION OF OUTDOOR LIGHTING ZONES, LOCAL OUTDOOR LIGHTING
ORDINANCES, AND ADMINISTRATIVE RULES FOR USE
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(d)

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.

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.

A description of the public process that was conducted in adopting the Lighting Zone changes.

An explanation of how 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.

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 Lower
Illumination Zones
LZ1 Government designated parks,
recreation areas, and wildlife A government designated park,
preserves. Those that are wholly recreation area, wildlife preserve, or
Dark contained within a higher lighting portions thereof, can be designated as Not applicable.
zone may be considered by the local LZ2 or LZ3 if they are contained within
government as part of that lighting such a zone.
zone.
LZ2 Special districts and
Special districts within a default LZ2 government designated
zone may be designated as LZ3 or LZ4 parks within a default LZ2
Low Rural areas, as defined by the 2000 by a local jurisdiction. Examples include zone maybe designated as
U.S. Census. special commercial districts or areas with LZ1 by the local
special security considerations located jurisdiction for lower
within a rural area. illumination standards,
without any size limits.
LZ3 Special districts within a default LZ3 Special districts and
may be designated as a LZ4 by local government designated
) Urban areas, as defined by the 2000 jurisdiction for high intensity nighttimp parks within a df?fault LZ3
Medium US. Census use, such as entertainment or commercial zone may be designated as
o ' districts or areas with special security LZ1 or LZ2 by the local
considerations requiring very high light jurisdiction, without any
levels. size limits.
Lz4 High None. Not applicable. Not applicable.

SECTION 10-114 — DETERMINATION OF OUTDOOR LIGHTING ZONES, LOCAL OUTDOOR LIGHTING
ORDINANCES, AND ADMINISTRATIVE RULES FOR USE
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EFFICIENCY STANDARDS

CALIFORNIA CODE OF REGULATIONS
TITLE 24, PART 6

SECTION 10-114 — DETERMINATION OF OUTDOOR LIGHTING ZONES, LOCAL OUTDOOR LIGHTING
ORDINANCES, AND ADMINISTRATIVE RULES FOR USE




2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 32

SUBCHAPTER 1
ALL OCCUPANCIES—GENERAL PROVISIONS

SECTION 160100.0 — SCOPE
(a) Buildings Covered. The provisions of Fitle-24; Part-6Part 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-spaees; or
B.- silndirectly or directly conditioned, by mechanical heating or mechanical cooling=spaees-orprocess-spaees;

or
CB. Low-rise residential buildings that are heated with a weed-heater-eranethernon-mechanical heating_system.
EXCEPTION 1 to Section $00100.0(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 $80100.0(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 Fitle24;-Part 6; apply to the building envelope, space-conditioning
systems, water-heating systems, pool and spas, solar ready buildings, and-indoor lighting systems of buildings, and
outdoor lighting systems, and signs located either indoors or outdoors, in buildings that are c:

&-Eeovered by Section +06100.0(a), and

E-Aas-set forth in TABLE 100.0-A.
(c) Fleers-and-Habitable Stories.

2—All conditioned space in a fleerstory shall comply with Fitle 24, Part 6Part-6:Part 6 whether or not the story fleer

is-abevegrade-and-whether-oernotitis a habitable space.

2. All unconditioned space in a story fleer-shall comply with the lighting requirements of Fitle- 24, Part-6Part-6;Part
6 whether or not the story fleeris-aboeve-grade-and-whetherornetitis a habitable_space.

(d) Outdoor Lighting and Indoor and Outdoor Signs. The provisions of Fitle24;Part-6Part 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 Fitle-24;
Part-6Part 6; that are applicable to different types of buildings covered by Section +80100.0(a).

1. All buildings. Sections +868100.0 through 110.9-10 apply to all buildings.
EXCEPTION to Section 180100.0(e)1: Spaces or requirements not listed in TABLE 100.0-A.

2. Newly constructed buildings.

SECTION 100100.0 - SCOPE
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A. All newly constructed buildings. Sections 110.0 through 110.9-10 apply to all newly constructed buildings
within the scope of Section +86100.0(a). In addition, newly constructed buildings shall meet the
requirements of subsections B, C,-er D or E, as applicable.

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 Fitle 24, Part-6Part 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 130.95; and
b. Either:

(i) Performance approach: Section 140.1; or

(ii) Prescriptive approach: Sections 140.2 through 140.8.

C. Unconditioned nonresidential buildings-and-preeess-spaees. Sections 110.910, 120.6, 130.0 through
130.54, 140.3(c), 140.6, 140.7, and 140.8 apply to all newly constructed unconditioned buildings and-preeess
spaees-within the scope of Section +80100.0(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. To comply with Fitle 24, Part-6Part 6 newly constructed low-rise residential
buildings must meet the requirements of:

a. Mandatory measures: The applicable provisions of Sections 110.0 through 110.109, 120.7, and
150.0; and

b. Either:
(i) Performance approach: Section 150.1(a) threugh-and (be); or
(ii) Prescriptive approach: Section 150.1(a) and (fc).

EXCEPTION 1 to Section $806100.0(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 $806100.0(e)2Diib: Low-rise residential buildings that are heated with a
wood heater or another non-mechanical heating system and that use no energy obtained from
depletable sources for lighting or water heating.

E. Covered Processes.

i.  Sections applicable. Sections 120.6 and 140.9 apply to covered processes.

ii. Compliance approaches. In order to comply with Rast-6;Part 6 covered processes must meet the
requirements of:

a. The applicable mandatory measures in Section 120.6; and

b. Either:

(1) 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.

SECTION 100100.0 - SCOPE
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3. New construction in existing buildings.

A. Nonresidential, high-rise residential, and hotel/motel buildings. Section 1491.0 applies to new
construction in existing buildings that will be nonresidential, high-rise residential, and hotel/motel
occupancies.

B. Low-rise residential buildings. Section 150.2 applies to new construction in existing buildings that will be
low-rise residential occupancies.

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 1491.0 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 1491.0 applies to sign alterations located either indoors or outdoors.

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 Fitle 24 Part-6Part 6 applicable to that
occupancy.

EXCEPTION 1 to Section $86100.0(f): If one occupancy constitutes at least 80 percent of the conditioned floor area
of the building, the entire building envelope, HVAC, and water heating may be designed to comply with the
provisions of Fitle 24-Part-6Part 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 1390.5, and 150.0 are met for each occupancy and space.

EXCEPTION 2 to Section 100.0(f): 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.

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 10-101 to 10-114.

Certification Requirements for Manufactured Equipment, Products, and Devices. Fitle 24;Part-6Part 6 limits the
installation of the following manufactured equipment, products, and devices to:

1. For items listed below that are regulated by Title 20, limited to those that have been certified to the Energy
Commission by their manufacturer, pursuant to the provisions of Title 20 Cal. Code of Regulationss:, Section 1606.;

to meet or exceed minimum specifications or efficiencies adopted by the Commissions; or

2. For items listed below that are required to be Certified to the Energy Commission and are not regulated by Title 20,
limited to those 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; or

3. Foritems listed below that are required to be listed in directories or certified by someone other than the Energy
Commission, limited to those that comply with the applicable provisions of item 4, below.

1A. Central air-conditioning heat pumps and other central air conditioners (Sections 110.1 and 110.2).

2B. Combination equipment: space heating and cooling, or space heating and water heating (Section 110.2(a)3).
3C. Fenestration products (Section 110.6).

4D. Fluorescent lamp ballasts (Section 110.1).

SE. Gas space heaters (Sections 110.1 and 110.2).

SECTION 100100.0 - SCOPE
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6F. Insulating materials and roofing products (Section 110.8).

3G. Lighting control devices and lighting control systems (Section 110.9).
8H. Oil-fired storage water heaters (Section 110.3).

9. Other heating and cooling equipment (Sections 110.1 and 110.2).
40J. Plumbing fittings (Section 110.1).

K.  Pool heaters (Section 110.4).

2L, Refrigerators, refrigerator-freezers, and freezers (Section 110.1).
43M. Room air conditioners (Section 110.1).

+4N.  Slab floor perimeter insulation (Section 150.0 (1)).

+50.  Water heaters (Section 110.3).

16P. Track lighting integral current limiter (Section 110.9)).

+7Q.  High efficacy LED light sources (Section 110.9¢w)).
48R.  Ballasts for residential recessed luminaires (Section 110.9¢w)).

4. The certification status of any such manufactured device ssas-shall be confirmed only by reference to:

+A. A directory published or approved by the Commission; or

2B. A copy of the application for certification from the manufacturer and the letter of acceptance from the
Commission staff; or

3C. Written confirmation from the publisher of a Commission-approved directory that a device has been
certified; or

4D. A Commission-approved label on the device.

5. 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.

SECTION 100100.0 - SCOPE
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TABLE 100.0-A APPLICATION OF STANDARDS

Occupancies Application Mandatory Prescriptive | Performance Additions/Alterations
General Provisions 100.0, 100.1, 100.2, 110.0, 110.10
General 140.0 140.2
Envelope 110.6, 110.7, 1403
(conditioned) 110.8,120.7 =
Envelope
(unconditioned; —N.A. 140.3(c)
proeess-spaees)
- 140.1
HVAC (conditioned) “0—'122’01 ;0—'152’01?}0 140.4
Water Heating
" 110.3, 120.3, 120.8 140.5
3 ) 149141.0
Nonresidential, High- | In(f.‘t’.or L(iighﬁ“g 110.9, 120.8. 130.0, 1403(0). 140.6
Rise Residential, And | ‘OO ’)p“’eess 130.1, 130.4 I0) L
Hotels/Motels f
Indoor Lighting
(unconditioned¥and 110—'193’%()'183’0?‘&0’ 140.3(c), 140.6
parking garages) =T
Outdoor Lighting 1105, 11%7,%(4)17 1302, 140.7
Building Electrical 1305 NA N.A.
Power : o
Pooland Spa 110.4, 150.0(p) N.A. N.A.
Systems = =
Solar Read 110.10 NA NA
Buildings — — —
Refrigerated Envelope,
WarehouseCovered Ventilation, Process 140.1 120.6, 140.9449141-6
Processes Loads-and HVAC 120.6, 120.8 N-A-140.9
Signs Indoor and Outdoor 130.0, 130.3 140.8 N.A. 141.0
General 150.0
Envelope 110.6, 110.7, 110.8,
(conditioned) 150.0(a-e, g, 1)
HVAC (conditioned) 1 51 é%(zﬁ 111%;5;)
Water Heating . 150.1(a, £ 150.1(a, -eb 150.2
conditioned) 110.3, 150.0(, n 0.1(a, fo) 0.1(a, -eb) 50.
0.3, 150.0(, n)
Low-Rise Residential 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
| Systoms 110.4, 150.0(p) N. A NA. NA.
Solar Read 110.10 N.A. NA. N.A.
Buildings

! 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.
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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 Fitle 24, Part-6Part 6 shall be defined as specified in
Section +6+100.1. Terms, phrases, words and their derivatives not found in Section +64+100.1 shall be defined as
spec1ﬁed in T1tle 24, Part 2 Chapter 2 of the Callforma Code of Regulatlons :F%HHS—phI‘-&S%S—W&FdS—&Hd—Fh%}P

e#&;e@&kféﬁh%zg—éede.—Where terms, phrases, words and thelr derlvatlves 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 (19871961 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 estitled “Manual J - Residential Load
Calculation;Eighth-Editien” (ANSI/ACCA 2 Manual J — 20062603).

ACCEPTANCE REQUIREMENTS FOR CODE COMPLIANCE is a description of test 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 ex-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 1nterconnected materials and assemblies joined and sealed together to provide a

continuous barrier to air leakage throughais=tish adarv-of-the building envelope that separates conditioned from
unconditioned space, or that separates ad]omlng 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.
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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-cleanin, ipment 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.

ALTERATION is any change to a building's water-heating system, space-conditioning system, lighting 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.

ALTERED COMPONENT is a component that has undergone an alteration and is subject to all applicable Standards
requirements.

ALTERNATIVE CALCULATION METHODS (ACMS) are compliance softwares, or alternative component
packages, or exceptional methods approved by the Commission under Section 10-109. ACMs are also referred to as

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

ANNUAL FUEL UTILIZATION EFFICIENCY (AFUE) is a measure of the percentage of heat 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 estitled “Ballasts for High-Intensity Discharge
Lamps — Methods of Measurement.” (ANSI C82.6-2005)

ANSI/IES RP-16-10 is the document co-authored by the American National Standards Institute and the Illuminating
Engineering Society of North America, Recommended Practice titled "Nomenclature and Definitions for [lluminating
Engineering"

ANSI 721.10.3 is the American National Standards Institute document entitled “Gas Water Heaters;- - Volume 111,
Storage Water Heaters with-With input-Input ratings-Ratings abeve-Above 75,000 Btu per-Per hewrHour,” 20642011
(ANSI Z21.10.3-20042011/CSA 4.3-2011).

ANSI 721.13 is the American National Standards Institute document entitled “Gas-Fired Low Pressure Steam and Hot
Water Boilers,” 2000-2010 (ANSI Z21.13-20062010/CSA 4.9-2010).

SECTION 100.1 — DEFINITIONS AND RULES OF CONSTRUCTION
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ANSI 721.40.4A is the American National Standards Institute document estitled “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,” 1996
1998 (ANSI Z21.40.4-19961998/CGA 2.94A-M98).

ANSI Z21.47 is the American National Standards Institute document esntitled “Gas-Fired Central Furnaces,” 200+2006
(ANSI Z21.47-266+2006/CSA 2.3-2006).

ANSI Z.83.8 is the American National Standards Institute document entitled “American National Standard/CSA Standard
For Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-Fired Duct Furnaces,” 2002-2009 (ANSI Z83.8
-20022009/CSA 2.6-2009).

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

APPROVED CALCULATION METHOD (See “alternative calculation methods™)
AHRI ARFEis the Air-eConditioning, Heating, and Refrigeration Institute.

AHRI ARF210/240 is the Air-conditioning, Heating, and Refrigeration Institute document estitled “Performance Rating
of Unitary Air-Conditioning and Air-Source Heat Pump Equipment,” 20038 (ANSI/AHRI Standard 210/240-26632008
with-Addendum-1 Addenda 1 and 2).

ANSI/AHRI/CSA ARF310/380 is the Air-eConditioning, Heating, and Refrigeration Institute document estitled
“Standard for Packaged Terminal Air-Conditioners and Heat Pumps_(CSA-C744-04),” +993-2004 (ANSI/AHRI/CSA
Standard 310/380-932004).

AHRI ARE320 is the Air-eConditioning, Heating, and Refrigeration Institute document entitled “Water-Source Heat
Pumps,” 1998 (AHRI Standard 320-1998).

AHRI ARE325 is the Air-eConditioning, Heating, and Refrigeration Institute document entitled “Ground Water-Source
Heat Pumps,” 1998 (ARI Standard 325-1998).

ANSI/AHRI ARE340/360 is the Air-eConditioning, Heating, and Refrigeration Institute document estitled “Performance
Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment,” 20087 (ANSI/AHRI Standard
340/360-20007 with Addenda 1 and 2).

ANSI/AHRI AR}E365 is the Air-Ceonditioning, Heating, and Refrigeration Institute document estitled; "Commercial and
Industrial Unitary Air-Conditioning Condensing Units," 20029 (ANSI/AHRI Standard 365 _(I-P)-20029).

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/AHRI 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/AHRI Standard 400 (I-P)-2001) with addenda 1 and 2.

ANSI/AHRI ARF460 is the Air-eConditioning, Heating, and Refrigeration Institute document entitled “Performance
Rating of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers,” 20085 (ANSI/AHRI Standard 460-20005).

AHRI ARE550/590 is the Air-eConditioning, Heating, and Refrigeration Institute document estitled “Performance Rating
Standard-forof Water Chilling Packages Using the Vapor Compression Cycle,” 499828932011 (AHRI Standard 550/590-

982663(1-P)-2011).

ANSI/AHRI ARF560 is the Air-eConditioning, Heating, and Refrigeration Institute document estitled “Absorption Water
Chilling and Water Heating Packages,” 2000 (ANSI/AHRI Standard 560-2000).

AHRI 680 is the Air-Conditioning, Heating, and Refrigeration Institute document titled ‘“Performance Rating of
Residential Air Filter Equipment.,” 2009 (ANSI/AHRI Standard 680).

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 (AHRI Standard 1230-2010)
with Addendum 1.

SECTION 100.1 — DEFINITIONS AND RULES OF CONSTRUCTION
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ASHRAE is the American Society of Heating, Refrigerating, and Air-conditioning Engineers.

ASHRAE CLIMATIC DATA FOR REGION X is the American Society of Heating, Refrigerating and Air-
| Conditioning Engineers document entitled "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 esntitled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning
Applications" (20112663).

ASHRAE HANDBOOK, EQUIPMENT VOLUME is the American Society of Heating, Refrigerating and Air-
Conditioning Engineers document estitled "ASHRAE Handbook: Heating, Ventilating, and Air-Conditioning Systems and
Equipment" (200826690).

ASHRAE HANDBOOK, FUNDAMENTALS VOLUME is the American Society of Heating, Refrigerating and Air-
Conditioning Engineers document estitled "ASHRAE Handbook: Fundamentals" (26052009).

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,”
2007 (ANSI/ASHRAE Standard 52.2-2007 including ANSI/ASHRAE Addendum b to ANSI/ASHRAE Standard 52.2-

2007).

ASHRAE STANDARD 55 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers document
| entitled " Thermal Environmental Conditions for Human Occupancy,” 209410 (ASHRAE Standard 55-209410).

ASHRAE STANDARD 62.2 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers
document entitled "Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings,” 2010
(ANSI/ASHRAE Standard 62.2-2010 including ANSI/ASHRAE Addenda b. c. e, g, h, i and 1 to ANSI/ASHRAE 62.2-
2010 published in the 2011 supplement, and ANSI/ASHRAE Addendum j 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)2007-(ASHRAE Standard-62.2-2007).

ASHRAE STANDARD 193 is the American Society of Heating, Refrigerating and Air-Conditioning Engineers
document titled "Method of Test for Determining the Airtightness of HVAC Equipment," 2010 (ANSI/ASHRAE Standard

193-2010).
ASME is the American Society of Mechanical Engineers.

ASME A112.18.1/CSA B125.1 is the American Society of Mechanical Engineers document titled “Plumbing Fixture
Fittings” 2011 (ASME Standard A112.18.1-2011/CSA B125.1-11)

ASTM is the American Society for Testing and Materials.

ASTM C1167 is the American Society for Testing and Materials document entitled “Standard Specification for Clay Roof
Tiles,” 1996 (ASTM C1167-96).

ASTM C1371 is the American Society for Testing and Materials document entitled “Standard Test Method for
Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers,” 1998 (ASTM C1371-
98).

ASTM C1583 is the American Society of Testing and Materials document entitled, “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),” 2004 (ASTM C1583-04).

ASTM C177 is the American Society for Testing and Materials document entitled “Standard Test Method for Steady-
State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus,”
1997 (ASTM C177-97).

ASTM C272 is the American Society for Testing and Materials document entitled “Standard Test Method for Water
Absorption of Core Materials for Structural Sandwich Constructions,” 2001 (ASTM C272-01).

ASTM C335 is the American Society for Testing and Materials document entitled “Standard Test Method for Steady-
State Heat Transfer Properties of Horizontal Pipe Insulation,” 1995 (ASTM C335-95).
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ASTM C518 is the American Society for Testing and Materials document entitled “Standard Test Method for Steady-
State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus,” 2002 (ASTM C518-02).

ASTM CS5S5 is the American Society for Testing and Materials document entitled “Standard Specification for Concrete
Brick,” 2001 (ASTM C55-01).

ASTM C731 is the American Society for Testing and Materials document entitled “Standard Test Method for
Extrudability, After Package Aging of Latex Sealants,” 2000 (ASTM C731-00).

ASTM C732 is the American Society for Testing and Materials document entitled “Standard Test Method for Aging
Effects of Artificial Weathering on Latex Sealants,” 2001 (ASTM C732-01).

ASTM C836 is the American Society of Testing and Materials document entitled, “Standard Specification for High Solids
Content, Cold Liquid-Applied Elastomeric Waterproofing Membrane for Use with Separate Wearing Course,” 2005
(ASTM C836-05).

ASTM C1549 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,"2004 (ASTM
| C1549-04).

ASTM D448 is the American Society for Testing and Materials document entitled, "Standard Classification for Sizes of
Aggregate for Road and Bridge Construction,"2008 (ASTM D448-08).

ASTM D1003 is the American Society for Testing and Materials document entitled “Standard Test Method for Haze and
Luminous Transmittance of Transparent Plastics,” 2000 (ANSI/ASTM D1003-00).

ASTM D1653 is the American Society of Testing and Materials document entitled, “Standard Test Methods for Water
| Vapor Transmission of Organic Coating Films,” 2003 (ASTM D1653-03).

ASTM D1863 is the American Society for Testing and Materials document entitled, "Standard Specification for Mineral
Ageregate Used on Built-Up Roofs,"2003 (ASTM D1863-03).

ASTM D2370 is the American Society of Testing and Materials document entitled, “Standard Test Method for Tensile
Properties of Organic Coatings,” 2002 [ASTM D2370-98 (2002)].

ASTM D2824 is the American Society of Testing and Materials document entitled “Standard Specification for
Aluminum-Pigmented Asphalt Roof Coatings, Nonfibered, Asbestos Fibered, and Fibered without Asbestos,” 2002
(ASTM D2824-02).

ASTM D3468 is the American Society of Testing and Materials document entitled, “Standard Specification for Liquid-
Applied Neoprene and Chlorosulfonated Polyethylene Used in Roofing and Waterproofing,” 1999 (ASTM D3468-99).

ASTM D3805 is the American Society of Testing and Materials document entitled “Standard Guide for Application of
Aluminum-Pigmented Asphalt Roof Coatings,” 1997 (ASTM D3805-97 (reapproved 2003)).

ASTM D4798 is the American Society for Testing and Materials document entitled “Standard Test Method for
Accelerated Weathering Test Conditions and Procedures for Bituminous Materials (Xenon-Arc Method),” 2001 (ASTM
D4798-01).

ASTM D522 is the American Society of Testing and Materials document entitled, “Standard Test Methods for Mandrel
Bend Test of Attached Organic Coatings,” 2001 [ASTM D522-93a (2001)].

ASTM D822 is the American Society of Testing and Materials document entitled, “Standard Practice for Filtered Open-
Flame Carbon-Arc Exposures of Paint and Related Coatings,” 2001 (ASTM D822-01).

ASTM DS5870 is the American Society of Testing and Materials document entitled, “Standard Practice for Calculating
Property Retention Index of Plastics,” 2003 [ASTM D5870-95 (2003)].

ASTM D6083 is the American Society of Testing and Materials document entitled, “Standard Specification for Liquid
Applied Acrylic Coating Used in Roofing,” 2005 (ASTM D6083-05¢1).

ASTM D6694 is the American Society of Testing and Materials document entitled, “Standard Specification for Liquid-
Applied Silicone Coating Used in Spray Polyurethane Foam Roofing,” 2001 (ASTM D6694-01).

SECTION 100.1 — DEFINITIONS AND RULES OF CONSTRUCTION



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 42

ASTM D6848 is the American Society of Testing and Materials document entitled “Standard Specification for
Aluminum-Pigmented Emulsified Asphalt Used as a Protective Coating for Roofing,” 2002 (ASTM D6848-02).

ASTM E96 is the American Society for Testing and Materials document entitled “Standard Test Methods for Water
Vapor Transmission of Materials,” 200 (ASTM E96-00).

ASTM E283 is the American Society for Testing and Materials document entitled “Standard Test Method for
Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen,” 1991 (ASTM E283-91(1999)).

ASTM E408 is the American Society for Testing and Materials document entitled, “Standard Test Methods for Total
Normal Emittance of Surfaces Using Inspection-Meter Techniques,” 1971 (ASTM E408-71(2002)).

ASTM E972 is the American Society for Testing and Materials document entitled, "Standard Test Method for Solar

Photometric Transmittance of Sheet Materials Using Sunlight,"1996 (ASTM E972-96(2007).

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,"2006 (ASTM E972-06).

ASTM E2178-03 is the American Society for Testing and Materials document entitled, "Standard Test Method for Air
Permeance of Building Materials".

ASTM E2357-05 is the American Society for Testing and Materials document entitled, "Standard Test Method for
determining air leakage of air barrier assemblies".

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 MACHINE (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.

13 M : 2

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.
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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.

CLIMATE ZONES are the 16 geographic areas of California for which the Commission has established typical weather

data, prescriptive packages and energy budgets Chmate zones are deﬁned by ZIP code and hsted in Reference Joint
Appendix JA2€ lima ndary 2 2

4—9959—1ﬂeei=penated—hefelﬂ—bwefefene%FIGURE 100 1-Aisan approx1mate map of the 16 chmate zones.

CLOSED-CIRCUIT COOLING TOWER is a elesed=eirenit-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 ene-relatively compact device.

CODES, CALIFORNIA HISTORICAL 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 20072010 California Building Code.
CODES, CEC is the 20072010 California Electric Code.
CODES, CMC is the 20672010 California Mechanical Code.
CODES, CPC is the 20072010 California Plumbing Code.

COEFFICIENT OF PERFORMANCE (COP), COOLING, is the ratio of the rate of net 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.

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 of useful 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 of restricting 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 boiler serving a space heating or water heating load in a commercial building.

COMMISSION 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 HVAC 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.
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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 whose primary function is to house electronic equipment and that has a design
equipment power density exceeding 20 watts/ft* (215 watts/m?) 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 (CFA) 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 capac1ty exceedlng 10 Btu/hr- tz) or 1s prov1ded with mechanical cooling that has a capa01ty
exceeding 5 Btu/hr-ft*.;uan : ring system o e ee pa

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-exterior-orinterior is 1nsulat10n :
saaterialthat—(athat) is continuous across all-straetura araiRe
from unconditioned space.; It is installed on the exterior or mterlor or is 1ntegra1 to any opaque surface of the building

envelope and has no thermal bridges other than and-Cby-has-ne-thermalbridees-otherthan i
openings-buildins—peneteations.

CONTROLLED ATMOSPHERE is an airtight space maintained at reduced oxygen levels for the purpose of reducing
respiration of perishable product in long term storage.

COOLER s a space to be capable of operation at a temperature greater than or equal to 28°F but less than 55°F.

COOL ROQOF is a roofing material with high thermal emittance and high solar reflectance, or low thermal emittance and
exceptionally high solar reflectance as specified in Seetien10-843Part 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 SPACE is a space immediately under the first floor of a building adjacent to grade.

CRRC-1 is the Cool Roof Rating Council document entitled “Product Rating Program Manual.”

CTI is the Cooling Technology Institute.

CTI ATC-105 is the Cooling Technology Institute document entitled “Acceptance Test Code for Water Cooling Towers,”
2000 (CTI ATC-105-00).

CTI ATC-105S(1196) is the Cooling Technology Institute document entitled “Acceptance Test Code for Closed-Circuit
Cooling Towers,” 20114996 (CTI ATC-105-1196).

CTI STD-201 is the Cooling Technology Institute document esntitled “Standard for the-Certification-of Water-Cooling
Fewer Thermal Performance_Certification of Evaporative Heat Rejection Equipment,” 2004449911 (CTI STD-201-8911).
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CURRENT AIR DEMAND is the actual cubic feet per minute (acfm) of total air flows necessary for end uses in a
compressed air system-.

C-VALUE (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 ft> 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 dlssolved sol1ds QTDS! n coohng
tower water is multlghed relative to the TDS in the makeug water. e 3

solids behmd in the svstem water, TDS increases over tlme as the tower operates. The number of times the dissolved
minerals are concentrated is relative to the TDS in the makeup water. For example, 5 cycles of concentration represents
five times the concentration of solids in the cooling tower system water relative to the TDS in the make-upmakeup water
entering the tower.

DAYHIGHT AREA-DAYLIT ZONE is the floor area under skylights or next to windows. Fhe-daylight-area-Types of
Daylit Zones includes Primary Sidelit-Daylight-Area Daylit Zone, Secondary Sidelit-Daylight Area Daylit Zone, and
Skylit BaylightArea Daylit Zone.

DEADBAND is the temperature range within which the HVAC 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

1i. when system reliability is jeopardized.

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 of receiving 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.
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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.

DINNIN ON N a 1s-a-hehtinecontrolmeth

DESIGN REVIEW is a seeendary-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 constructable and maintainable. It is an opportunity for an experienced design engineer 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 i 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.

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 that is not a fenestration product-eempesest; including swinging
and roll-up doors, fire doors, and access hatches._ Doors with a glazed area, see Glazed Door.Deers-thatare-mere-than-one-

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 NA1.

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=——= INEEDSA-DEEINITH OMNY—Dwellineisusedn-usedin-Seetion 150 2(a)1C-and-Seection
1502(a2C 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.

DWELLING UNIT 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.
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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.

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 SPACE 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 Fitle24;Part
6Part 6.

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 eften-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 (HVAC), lighting, and water heating systems, and is—Fhe seals
capable of monitoring environmental and system loads, and adjusting HVAC operations in order to optimize energy usage
and respond to demand response signals.

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.
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EXTERIOR PARTITION is an opaque, translucent, or transparent solid barrier that separates conditioned space from
| ambient air or space-thatis-netenelosed. 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 roof/ceilings.

EXTERIOR WALL is any wall or element of a 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 roof/ceiling, window, skylight, or demising wall.

EXTERIOR WALL AREA is the area of the opaque exterior surface of exterior walls.

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 Calculation Entity (ACE) 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.

ALTERATION is any change to an existing building's exterior fenestration erglazed-doereceompenentproduct that is

not a repair (see Fenestration Repair) thatand-requires-a-permitand:

ii. B=Replaces the-existing fenestration ex-existineslazina and adds new net area in the existing wall or roofi-and

ALTERED COMPONENT is a new fenestration component that has undergone an alteration other than a repair and is
subject to all applicable Standards requirements.

FENESTRATION;-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,: Fthe end panels or
two side windows-_are angled with respect to the center window{s)_ . Common angles are 30° and 45°, although other
angles are-semetimesmay be employed.

CMA is-the-(Component Modeling Approach); is a Fenestration Product Certification Program from the National
Fenestration Rating Council (NFRC) which enables energy-related performance ratings for nonresidential fenestration

products, including is-the thermal performanee—Uperformance U-factor, Solar Heat Gain Coefficient, and Visible
FTransmittance.

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.
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U-Haetor SHGC and VI
CURTAIN WALL/STOREFRONT is an external nonbearing wall intended to separate the exterior non-conditioned

and interior conditioned spaces.which-inelade_It also consistmay-ecensist-entirely-(orprineipally)-s of any

combination of framing materials, fixed glazing, opaque glazing, operable windows, or other in-fill materials.

FENESTRATION,;-DUAL-GLAZED GREENHOUSE WINDOWS is a double glass pane separated by an air or

other gas space kind-of dual-glazedfenestrationproduet 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 esxelepefacade of a building, including, but not limited to, windows, shdlng glass doors= French
doors, skyhghts, curtain walls, dynamic glazing, garden windowssand glass blocksas e-slazins,

FENESTRATION REPAIR 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, systemz or egurgmen w Replacement of any component, system, or equipment for
which there are requirements—n andardsis egulrements 1n the Standards are ¢ 0ns1dered an alteratlon (see

iss ub]ect to the egulrements of Part 6 of the Standards
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FIELD-FABRICATED is a fenestration product is-a=la

site of standard dimensional lumber or other materials that were not previously cut, or otherwise formed with the
specific intention of being used to fabricate a fenestration product-erexterierdeoes. Field fabricated does not include
site-built fenestration.

FIN _is an eentigtens-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.

FENESTRATION,-GREENHOUSE for -GARDEN WINDOW is a window unit that consists of a-three_three-

dimensional, five-sided structure generally protruding from the wall in which it is installed. Operating sash may or
may not be included. four—dimensienalsidedgreenheuse-or—five-sidedgardenwindew strueturewith-orwithoutan

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.-Hewewvera“k Knocked down or partially assembled products may bes sold as a fenestration product is-alse-a
manufacturedfenestrat ton-preduetwhen provided with temporary and permanent labels as described in Section 10-

111; or as etherwisesitis-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 entitled “NFRC 100: Procedure for Determining
Fenestration Product U-factors.” (20119; 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 entitled “NFRC 200: Procedure for Determining
Fenestration Product Solar Heat Gain Coefficients and Visible Transmittance at Normal Incidence.” (20118).

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

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

=NFRC 400 is the National Fenestration Rating Council document entitled “NFRC 400: Procedure for Determining
Fenestration Product Air Leakage.” (2010).

OPERABLE is fenestration that is designed to be opened or closed.

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.

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.
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RELATIVE SOLAR HEAT GAIN is the ratio of solar heat gain through a fenestration 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.

SKYLIGHT is fenestration installed on a roof less 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).

SOLAR HEAT GAIN COEFFICIENT (SHGQ) 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.

U-FACTOR, FENESTRATION is the overall coefficient of thermal transmittance of a construction assembly, in
Btu/(hr x ft? x °F), including air film resistance at both surfaces.

VISIBLE TRAN SMITTANCE (VT) is the ratio (. expressed asa de01mal) of v1s1b1e hght that is transm1tted through
a glazmg fenestratlon. he 3 materia 3 4

deteﬂmﬁe&n—aeeefdaﬁeewﬁh—N—FR@%Q—eFAsfPM—Ele The higher the VT ratmgz the mor 1ights 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 of a window, plus the area of the frame, sash, and mullions.

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.
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WINDOW WALL RATIQ is the ratio of the window area to the gross exterior wall area.exterior-door—Field

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 of floor/soffit assembly having a specific heat capacity, framing type, and U-factor.

FLUID COOLER is a fan-powered heat rejection device that includes a water or glycol circuit connected by a closed

circulation loop to a weaterliquid-cooled refrigerant condenser, and may be either evaporative-cooled, esair-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 in commercial kitchens, restaurants, or other
business establishments where food is dispensed.

FREEZER is a space designed to be capable of operation at less 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
spaceing-systera.

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 product”)
GLOBAL WARMING POTENTIAL o=~(GWP)?2 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.”
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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.

HABITABLE SPACE is buildinespace in a building :
reludesaresns e living, sleeping, eatingeining or—and cooklng sy
b%h%eemsBathrooms, toilets, hallways, storage areas, closets, or utility rooms and 51mllar 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.

sndis-expressed—n-R4 2E or thermal czi‘g:alcltx5 is the measurable thswal quantity that charactenzes th
amount of heat regulred to change a substance s temperature by a given amount..

HEATED SLAB F LOOR is an concrete ﬂoor elther on-grade,- raised, or a e lightweight concrete
slab topping.-stabde eh Hh eating is grov1ded b¥ a s¥stem ﬁ%ﬁ%&eﬁ%glaced within or
under the slab, =tk e FEHSHRS

sometimes referred to as a radlant slab ﬂoor%%m

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 of a 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.

HI is the Hydronics Institute of the Gas Appliance Manufacturers Association (GAMA).

HI HTG BOILER STANDARD is the Hydronics Institute document entitled “Testing and Rating Standard for Rating
Boilers,” 1989.

HIGH-RISE RESIDENTIAL BUILDING is a building, other than a hotel/motel, of Occupancy Group R-2 or R-4;
Disssien-1 with four or more habitable -stories.
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HOTEL/MOTEL is a building or buildings ineerperating-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/motel, (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.

HVAC SYSTEM (See“space-conditioning-systerr)is a space--conditioning system or a ventilation system.
HESNAIES HB (See HESNAIES Lighting Handbook)

HESNAIES LIGHTING HANDBOOK is the [lluminating Engineering Society Natien tatien-document entitled
“The HESNAIES Lighting Handbook: Reference and Applications, Ninth-Tenth Edltlon” (2—999%9201 1).

IES L.M-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 exterlor or demlsrng partrtron or prpe or

INTEGRATED ENERGY EFFICIENCY RATIO (IEER) isa s1ngle number ﬁerfeﬂﬁﬂaﬂe%parameter—baseéeﬂcoohng
part load-EEF Ha 3
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0 efficiency
ﬁgure of merit calculated per the method described in AHRI Standard 340/ 3 60 ThlS metric reglaces the IPLV for ducted
and non-ducted units.

art-part-load Enerey
e e - a-efficiency figure of merit
alculated QCI' the method descrlbed in AHRI Standard 550/590 for use w1th chlllersgﬁgM' i

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 entitled "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 entitled "Water-source heat pumps -- Testing
and rating for performance -- Part 1: Water-to-water and brine-to-water heat pumps," 1998.

LANGELIER SATURATION INDEX The 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.

Compact Fluorescent Lamp is a fluorescent lamp less than 9 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 required 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 shelf, 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.

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, “U”
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 incident luminous flux density on a differential element of surface located at a point and oriented
in a particular direction, expressed in lumens per unit area.
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Illumination is light incident on a surface of body, or the general condition of being illuminated.

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 42” 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 practical or aesthetic effect.
Light Emitting Diode (LED) definitions used in Part 6 are in section 6.8 of 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 of lamp(s) and the parts that distribute the light

the lamp(s), and connect the lamp(s) to the power supply.
Luminance is a measure of the light emitting power of a surface, in a particular direction, per unit apparent area.

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), or fiber optic lighting, attached to a canopy.

osition and protect

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.

Decorative Luminaires installed indoor that are chandeliers, sconces, lanterns, neon and cold cathode, light emitting
diodes, theatrical projectors, moving lights, and light color panels.

Pendant is a mounting method in which the luminaire is suspended from above.

Permanently Installed lighting consists of luminaires 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, in 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 of radiant energy.

Radiant Energy is the electromagnetic or photonic radiant energy from a source.
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SCONEE -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 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 controlls 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 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 lighti i1 aneethelevelenere changing the
power delivered to that lighting system.

Dimmer, Full-Range (Also known as a Continuous Dimmer) varies the luminous flux of the electric lighting system over
a continuous range from the device's maximum light output to the device's minimum light output. without visually
apparent stepsabrupt 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.

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 feld-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.
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Multi-Level Lighting Control reduces kghting-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 of luminaires to suit multiple activities in the space.

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 lighting load ON when the area is occupied.

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 lighting loads to be
turned ON manually.

Part-Night Outdoor Lighting Control is a time or occupancy-based lighting control device or system that is
programmed to reduces or turns 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 continuously dim or brighten the electric lights in response.

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 100 of the California Electric Code, and used only with line voltage track lighting

LISTED 6 is in accordance with Article 100 of the California Electric 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-ef Occupancy Group: &5

R-2, multi-family, with three stories or less; or
R-3, single family; or

—-building, located on a residential site.

LPG is liquefied petroleum gas. Propane is one type of LPG.
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MAKEUP AIR is outdoor air that: is intentionally conveyed by openings or ducts into the building from the outside; -and
is supplied to the vicinity of an exhaust hood, and; -te-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-erthreugh-eutlets-inthe same reom.
MANUAL is capable of being 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 Fitle 24;Part-6Part 6.

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. In
nonresidential, 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 resistance heaters, fossil fuel
burners, heat pumps, or other systems that require energy from depletable sources to directly condition the space.

MERY is the Minimum Efficiency Reporting Value as determined by ASHRAFE 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 of a steel-framed superstructure and metal skin. This does not include structural glass or metal panels such
as in a curtainwall system.

MICRO-CHANNEL CONDENSER is an air-cooled condenser for refrigeration systems which utilizes multiple small
parallel gas ﬂow passages in a ﬂat conﬁguratlon w1th aﬁ%%ﬂzed—ﬁn surfaces bonded between the parallel gas
passages.—tath u arransedats ar ars : &

MINI-SPLIT 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 thermal-Space
Conditioning zeseZone, each of which has one or more devices (such as dampers, cooling coils, and heating coils) that
regulate airflow, coolinag, or heating capacity to the zone.

NET EXHAUST FLOW RATE 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
149141.0 for nonresidential occupancies and Section 150.2 for residential occupancies.

NEWLY CONSTRUCTED BUILDING is a building that has never been used or occupied for any purpose.

NON-DUCTED 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.
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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 isaU;as deﬁned b Part2 of T1tle24 of the California Code or
Regulation-CER. Oeeups : ¢

NOTE: Requirements for high-rise residential buildings and hotels/motels are included in the nonresidential sections
of Fitle-24;-Part-6Part 6.

NONRESIDENTIAL BUILDING OCCUPANCY TYPES regulated-inPart6-are building types in which a minimum
of 90 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 of 90 percent of the building floor area sithare
rooms w1th fixed seatrng and-that are pr1marrlv used exdesiened-for public meetings or gatherings, setspeeificallssfor

Classroom Building is a burldlng for an educational 1nst1tut1on in which a minimum of 90 percent of the building
classrooms or —edueationa 5 educational laboratories—and-any

Commercial and Industrial Storage Building is a bulldlng for wh1ch a mrnlmum or 90 Qercen t of the building floor
area is used erdesigned-for storing items-and-any-—s 3 d SHEwayS] s,

Convention Center Building is a building gz

building floor area are rooms for meetingss=and COIlVeIlthIlS=ei"=%¥%ﬁ%S,, and-haswhich have neither fixed seating nor
fixed staging.

Financial Institution Building is a building ps

which a minimum of 90 percent of the building ﬂoor area are rooms used for an 1nst1tut10n wh1ch 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 peisas ; gsed in which a minimum
of 90 percent of the building floor area are rooms for performing as-sst: craft assemblv or manufacturing operation.

Grocery Store Building is a building in which a minimum of 90 percent of the building floor area is sales floor for
the sale of foodstuffs.

Library Building is a building which is in which a minimum of 90 percent of the building floor area are
rooms use as a repository fex-of literary materials, such as books, periodicals, newspapers, pamphlets and prints, are
kept for reading or reference.

Medical Buildings and Clinic Buildings are non “I” occupancy buildings in which a minimum of 90 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 shiek hor-thanarestaurant in which a minimum of
90 percent of the building floor area are rooms in which business, clerrcal or Qrofessronal activities are conducted.

Parking Garage Building is a building use

is for the purpose of parkrng Veh1cles whrch cons1sts of at least a roof over the r)arkrng area enclosed with walls on all
slace als- The building has-atleast

and 1ncludes areas for vehicle maneuvering to reach designated parking spaces. If

the roof of a parkmg structure is also used for parking, the section without an overhead roof'is considered an outdoor
parking lot instead of a parking garage.
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Religious Facility Building is a building #-which-theprima esien gettonis in which a minimum of 90
percent of the floor area in the building floor area are rooms for assembly of people to worship.

Restaurant Building is a building-s

Regs—Seetion1 2100 in which a minimum of 90 Qercent of the bulldlng ﬂoor area are rooms in Wthh food and drink
are prepared and served to customers in return for money.

School Building is a building in which a minimum of 90 percent of the building floor area is used for an educational
IlStltuthIlg but i 1n Wthh less than 90 Qercent of the bulldlng ﬂoor area is classrooms or educatlonal laboratorle %h%%s

=1=99=L and may 1nclude an aud1tor1um gymnasium, kltchen llbrarv, multl -purpose room, ém-ﬂaﬁﬂécafetena student
union, or saaintenaneestaff workroom. A maintenance or storage building is not a school building.

Theater Building is a building s -in which a minimum of 90 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
25402.1(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.

NONSTANDARD PART LOAD VALUE (NPLYV) is a single-number part-load efficiency figure of merit for chillers
referenced to conditions other than IPLV conditions. (See “integrated part load value™)

NORTH-FACING (See “orientation”).

NONRESIDENTIAL FUNCTION AREAS-S O L is eneola ithinn

ident ioR-areas-the ':arethoseﬁgw
w areas, rooms, and spaces w1th1n Nonre51dent1a1 Bu11d1ng which fall within the following
particular definitions, and are defined according to the most specific definitionas-felless:

Aisle Way is the spaee-passage or walkway between storage racks in a Commercial or Industrial Storage Building,
where the racks are used to store materials such as goods and merchandise, and permanently anchored to the floor.

Atrium is a large-volume indoor space created by openings eenneeting-between two or more stories and-but is not

used for purpeses-etherthan-an enclosed stairway, an-elevator hoistway, an-escalator opening, or as-a-utility shaft for
plumbmg, electrical, a1r—cond1t10n1ng or other equlpment%e%

perfermanees.
Auto rRepair Bay is %hepeﬁ&e&ef—a—bm—ld—mg—a room or area used to repalr automotive equipment and/or vehicles;

Beauty Ssalon is a room or area in which the primary activity is manicures, pedicures, facials, or the cutting or
styling of hair.-Alse-may-beknewn-as-a-beauty shop-or-beauty parlor

Civic mMeeting Pplace is a space in a government bulldlng desmned or used for public debate dlscusswn or public
meetings of govemmental bodles 58 ea-whieh § meeting-chambe

Classroom, Llecture, Ttraining, Vvocational Rroom is a room or area where an audience or class receives
instruction.
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Commercial and ilndustrial Sstorage Area is a room;_or area; er-building-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° F or less.

Convention, eConference, Mmultipurpese-and Mmeeting Ceenterss is-anare assembly-rooms or ;-areas; of
building-that isare designed or used for meetings, conventions_or events, -and-mtiple-purpeses;-inelading butneot

Limited-to;-dramatic performanees;-and that hashave neither fixed seating nor fixed staging.

Corridor is a passageway or route into which compartments or rooms open.

Dining is a room erreems-or area in-arestaurant-or hotel/motel (other thanguest reoms) where meals that are served

to the customers will be consumed.

Electrical/mMechanical/Ttelephone Rroom is a room in which the building's electrical switchbox or control panels,
telephone switchbox, and/or HVAC controls or equipment is located.

Exercise eCenters or Ggymnasium is a room er-buildingor 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 thatisusedfor
exhibitiensexhibitions, thathashaving 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 Ttransaction_Areas is a room or area fex-used by an institution which collects funds from the public and

places them in financial assets, such as deposits, loans and bonds, and includes the-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 eCommercial and lindustrial Wwork_Area is a room_or; area;-erbuiding in which an art, craft, assembly
or manufacturing operation is performed. Lighting installed in these areas is classified as follows:

High bay: Where the lFuminaires are 25 feet or more above the floor.
Low bay: Where the Eluminaires are less than 25 feet above the floor.

Precision: Where Iavebving-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 Ssales_Area is a room; or area;-er-building that has as its primary purpose the sale of foodstuffs requiring
additional preparation prior to consumption.

Hotel Ffunction Aarea 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/Ffood Ppreparation is a room or area with cooking facilities and/or an area where food is prepared.

Laboratory, Scientific is a space-orfaeilit-room or area where research, experiments, and measurement in medical

and physical sciences are performed requiring examination of fine details. The spaee-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 place-room or area primarily designed or used for where-laundering activities-eeeur.

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 aAreas: [s a libraryfacility-term-deseribing room or areas withina-preseribed-buildingspaee-in a
library containing tables, chairs, or desks for library-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 library patrons.

Stacks Area: Is a room or area in a library faelityterm-deseribingawith Jarge-grouping of shelving sections
Mthm—a—pfeseﬂbed—bnﬂdmg—spaee Stack alsles 1nc1ude pedestrlan paths located in stack areas. —Beelestaeleaérslfe

Lobby;

Hotel: Is the contiguous spaee-area in a hotel/motel between the main entrance and the front desk, including
reception, waiting and seating areas.

Main eEntry: Is the contiguous spaee-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 /Ddressing ¥Room is a room or area for changing clothing, sometimes equipped with lockers.

Lounge o= ea%%e&ﬁems a room or area used-ferleisure-aetivities ay-be-in a public place such as a hotel,
airport, club, & a-restaurant, or bar, dcmgnated for Qeoglew 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 eClinical Ceare_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 spaee-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, areaset in a building of CBC Group B Occupancy etherth: an-restaurants-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.
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Parking Garage Areas include the following:

Parking aAreas is-are the areas of a pParking gGarage used enty-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 and-whieh-is-net the roof of a pParking struetureGarage, 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.

Religious wWorship_Area is a room; or area;-erbuilding 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 ersuite-ofreems-providing personal facilities such as toilets and washbasins.

Retail Mmerchandise Ssales_Area is a room_or rarea;-er-butding 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 of racks 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 aArea 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 Llease spaceArea is a pertien-efroom or area in a building intended for lease for which a specific tenant is
not identified at the time of building permit application.
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Theater;_Areas include the following:

Motion pPicture Theater is an assembly room_or area ;-a-hall;-er-a-building-with tiers of rising seats or steps for
the showing of motion pictures.

Performance Theater is an assembly room_or area ;-a-hath-era-building-with tiers of rising seats or steps for the
viewing of dramatic performances, lectures, musical events and similar live performances.

Transportation fFunction_Area is the ticketing area, waiting area, baggage handling areas, concourse, er-otherareas

netecovered-by-primary-funetions i+ FABEE146-C-in an airport terminal, bus or rail terminal or station, subway or

transit station, or a marine terminal.

Videoconferencing sStudio 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 reem-Area is a room or area used to provide training in a special skill to be pursued as a trade.

Waiting aArea is an area other than a hotel lobby or main entry lobby normally provided with seating and used for
people waiting.

Wholesale Sshowroom is a room or area where samples of merchandise are displayed.

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.

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.

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 within 45 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 definitions-is electrical lighting used to illuminate outdoor areas.
OUTDOOR AREAS are areas external to a building. These —inelude-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 Aany 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 facade is the exterior surfaces of a building, not including horizontal roofing, signs, and surfaces not visible
from any reasenable- public accessible viewing location.

Canopy is a permanent structure, other than a parking garage area-as-definedin-Seetion 044001, 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.
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Carport is a covered, open-sided structure designed or used primarily selelyfor the purpose of parking vehicles,
eonsisting-having efa 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 featuresineladingbutnet
Limitedte; 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 street, road,
or public 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.

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.
Sales canopy is a canopy specifically to cover and protect an outdoor sales area.

Stairways and Reamps. 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 LZ1, .72, 1.Z3. and LZ4.
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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 as-system or device -aleadedaircompressor—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 AHRI 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
entitled “American National Standard for Residential Inground 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 VALVE 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, MULTI-SPEED PUMP is a pump capable of operating at two (2) or more speeds and includes two-speed and
variable-speed pumps.

POOLS, NSF/ANSI 50 is the NSF International (formerly National Sanitation Foundation) Standard and American
National Standards Institute document entitled “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.

PRIMARY AIRFLOW is the airflow (cfm or L/s) 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 s a type of boiler with a capacity (rated maximum input) of 300,000 Btus per hour (Btu/h) or more
that serves a process.is-a-beilerservingaprocessioad:
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PROCESS, COVERED are processes that are regulated under Part-6:Part 6 which include but are not limited to computer
rooms, laboratory exhaust, garage exhaust, commercial kitchen ventilation, refrigerator warehouses, supermarket

refrigeration systems, compressed air systems, process cooling towers, process boilers.

PROCESS., EXEMPT is a process that is not a covered process.

PROCESS LOAD the energy consumption of and/or the heat generated by a piece of equipment or device that is part of 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 the energy consumption of and/or the heat generated by a piece of equipment or device
that is part of an exempt process.

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-VALUE is the measure of the thermal resistance of insulation or any material or building component expressed in ft>-
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.- inte-the-attie:

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.

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° F or less.

REFRIGERATED SPACE is a-building-era space constructed for storage or handling of products, where mechanical

refrigeration is used to maintain the space temperature at 55° F or lessthatis-arefrigerated-warehouse,walk-incoeler,ora
freezer.
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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.

REPAIR 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 eutdeor-erindeor-air that is used to replace air removed from a building through an exhaust
system. Replacement air may be derlved from one or more of the followmg makeup air, portions of supply air, transfer
air, or infiltration air.-When-replacementairexeceds-exhs : S

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 humldlﬁed or dehumldlﬁed as

necessarv to malntam spemﬁed 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 SPACE 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 non-habitable room used for the storage of linens, household supplies, clothing, non-perishable food, or
similar uses, and which is not a hallway or passageway.

Garage is a non-habitable 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 non-habitable room or space which contains plumbing and electrical connections for a washing machine
or clothes dryer.

Storage building is a non-habitable detached building used for the storage of tools, garden equipment, or
miscellaneous items.

Utility room is a non-habitable room or building which contains only HVAC, 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.
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ROOF, LOW-SLOPED is a roof that has a ratio of rise to run of 2:12 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).

ROOFING PRODUCT is the top layer¢s)_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 boards 3 aeh aeh-thiek installed directly below a low-
sloped roof membrane, with or without above deck thermal 1nsulat10n to: ( a) improve a roof system's compressive
strength, -exte (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.

RUNOVUT 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 CONDENSING 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.

SCONCE. i ] Uumminaire.

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.

INluminated 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 facefs)_, 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.
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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 (SPVAC): 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 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¢s) , 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 SPVAC 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 SOLAR ENERGY is thermal, chemical, or electrical energy derived from direct conversion of incident solar
radiation at the building site.

SMACNA is the Sheet Metal and Air-Conditioning Contractors National Association.

SMACNA HVAC DUCT CONSTRUCTION STANDARDS is the Sheet Metal Contractors’ National Association
document "HVAC Duct Construction Standards Metal and Flexible - 3rd Edition." 2006 (2006 ANSI/SMACNA-006-2006
HVAC Duct Construction Standards Metal and Flexible 3rd Edition)

SMACNA RESIDENTIAL COMFORT SYSTEM INSTALLATION STANDARDS MANUAL is the Sheet Metal
Contractors’ National Association document entitled “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.
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SOLAR REFLECTANCE INDEX (SRI) is a measure of the roof's ability to reject solar heat which includes both
reflectance and emittance.

SOLAR SAVINGS 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 within or associated with conditioned
spaces in a building, that-and may eensist-of butnetlimited-te-incorporate use of components such as

chillers/compressors, fluid distribution systems (e.g., air ducts, water piping, refrigerant piping), pumps, air handlers, u#it;
coohng and heatmg coils, alr aﬁd—or water cooled condensers economlzers termmal unlts and assoc1ated controls&ﬂd—the

STANDARD DESIGN BUILDING 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) ApprevalReference Manual.

STORAGE, COLD, is a storage area within a refrigerated warehouse where space temperatures are maintained at or
above 32° F

STORAGE, FROZEN is a storage area within a refrigerated warehouse where the space temperatures are maintained
below 32° F

TENANT SPACE is a portion of a building intended-for-occupied aney-by a single-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 heat

ing (hr x ft* x °F)/Btu.

THERMOSTATIC EXPANSION VALVE (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
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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.

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,_ENVELQOPE is the overall coefficient of thermal transmittance of a construction assembly, in Btu/(hr x ft?
x °F), including air film resistance at both surfaces.

UL&-xis the Underwriters Laboratories.

UL 727 is the Underwriters Laboratories document entitled “Standard for Oil-Fired Central Furnaces,” 20061994,

UL 731 is the Underwriters Laboratorles document entitled “Standard for 011 Fired Unit Heaters ” 20064995 with
revision 1 through 7.6E 5

UNCONDITIONED SPACE is enclosed space within a building that is not directly conditioned, or indirectly
conditioned.

UNIT INTERIOR MASS CAPACITY (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 11, 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 Qackaged boilers.”

VAPOR BARRIER RETARDER CLASSs-am :
resistanee-to-the-transmission-ef-water-vaper-_is a measure of the ab111tv of a materlal or assemblv to 11m1t the amount of

moisture that passes through the material or assembly meeting section 202 of the 2010 California Building Code.

VARIABLE AIR VOLUME (VAV) 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.
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VERTICAL GLAZING (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 is tFhe water balance of ain cooling towers is:
M =E + BB, where:

M = makeup water (from the mains water supply)

E = losses due to evaporation

B = losses due to blowdown

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 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.

SECTION 100.1 — DEFINITIONS AND RULES OF CONSTRUCTION



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress)

Page 76

CALIFORNIA BUILDING
CLIMATE ZONES
Alturas
S
Eureka®
1
South Lake
S
Fresno
\‘ Bakersfield
— _‘*—‘_\‘
9 h
D O
3»‘%
8
N 7
é San Diego &)
50 0 50 100 Miles
CALIFORNIA ENERGY COMMISSION
SYSTEMS ASSESMENT & FACILITIES SITING DIVISION
CARTOGRAPHY UNIT
MARCH 2005

B.5X11LAYOUT:CZ Buldng B&W 8511

FIGURE 100.1-A—CALIFORNIA CLIMATE ZONES

Climate Zones for Residential and Nonresidential Occupancies
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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.

SECTION 103 — RESERVED,
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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 110.1 through 110.9-10 establish requirements for manufacturing, construction, and installation of certain
systems, equipment, appliances, and building components that are installed in buildings regulated by Fitle24;Part-6Part 6.

Systems, equipment, appliances, and building componentslisted-belew may be installed in a building regulated by Part 6
only if:

(a) The manufacturer has certified that the system, equipment, appliances, or building component complies with the
applicable manufacturing provisions of Sections 110.1 through 110.910.

(b) The system, equipment or building component complies with the-all applicable installation provisions of Sections
110.1 through 110.910.

SECTION 110.1 - MANDATORY REQUIREMENTS FOR APPLIANCES
REGUEATED BY-THEAPPLIANCE EFFICHENCY REGUEATIONS

(a) Any appliance for-whichthere-is-a-California-standard-established-in-the-regulated by the Appliance Efficiency
Regulations, Title 20 California Code of Regulations, Ssectlon 1601 et seq., may be 1nsta11ed only if the agglianc

fully comghes with Sectlon 16081 a) of those regulauon e

(b) Except for those circumstances described in Section 110.1(c), conformance with Part 6-specific efficiency

requirements shall be verified utilizing data from either:
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1. The Energy Commission's database of certified appliances maintained pursuant to Title 20 California Code of
RegulationsCal=CedeRegs:, sSection 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 RegulationsCal-CedeRess-,
Section 1606(h).

¢) Conformance with Part 6-specific efficiency requirements may be demonstrated either by utilizing minimal efficienc

values defined in Part 6 or by criteria approved by the Commission pursuant to Section 10-109 of Title 24, Part 1,

when:
1. data to verify conformance with Part 6-specific efficiency requirements is not available pursuant to subdivision
(b); =or

2. field verification and diagnostic testing is required for compliance with Part 6 and there is not an applicable field
verification and diagnostic test protocol available in Part 6 that is suitable to the appliances; or

3. the appliance meets the requirements of Section 110.1(a) and has been site-modified in a way that affects its
performances; or

4. the system has received a waiver under 10 CFR Section 430.27 or Section 431.401 and that waiver fails to
specify how the efficiency of the system shall be determined.

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-
CONDITIONING EQUIPMENT

Certification by Manufacturers. Any space-conditioning equipment listed in this section may be installed only if the
manufacturer has certified to the eesmmissien-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-
SKTABEEHO2-M, 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-GK-,
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-GK-FABEE1H8-2-M, the
equipment shall comply with the applicable efficiency standards when tested with each listed 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 efficiency standards-reguirements 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 miniram
maximum full load €ORP-kW/ton and NPLV ratings adjusted using the following equation:
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Adjusted maximum full-load kW/ton rating = (full-load kW/ton from TABLE_110.2-D) / Kadj
Adjusted maximum NPLV rating = (IPLV from TABLE 110.2-D) / Kadj
Where:

Kadj = (A) x-# (-B)

A =€0.00000014592 x (LIFT)*} — €0.0000346496 x* (LIFT)*3++0.00314196 x* (LIFT)-—€0.147199 x
£(LIFTH + 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 NPLV values are only applicable for centrifugal chillers meeting all of the following full-
load design ranges:

*  Minimum [ eaving Evaporator Fluid Temperature: 36°F

*  Maximum Leaving Condenser Fluid Temperature: 115°F

¢ LIFT >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.

(b) Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumps with supplementary
electric resistance heaters shall have controls:

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 1 to Section 110.2(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, if the 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.
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(c) Thermostats. All unitary heating or cooling systems, including 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, non-central
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
>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 >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) Evaperativeorand Open and Closed Circuit Cooling Towers. All open and closed circuit evaperative-erand-opes
cooling towers 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.
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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-g wlater. The calculator is intended to
determine maximum cycles based on a Langelier Saturation Index LSI of 2 5 or less. Building owner shall
document maximum cycles of concentration on the mechanical Cemplianee-Feorm-ME 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.

(f) 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-detesmining-compliance with-the-credit(s) available in the
performance standards set forth in Sections 150.1(b) and 140.1, 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

Efficiency .

Equipment Type Size Category Test Procedure®™
Before 1/1/2015 After 1/1/2015
b
>= 65,000 Btu/h and 11.2 EER . .
= s 000 o 1’1“ . Applicable minimum ANSIUAHRI 340/360
< 135,000 Btu/ 11.4 IEER efficiency values as
b determined by Title 20
Air conditioners, 2 135,000 Btuh and 1o EERb California Code of
lair cooled < 240,000 Btu/h 11.2 IEER Regulations (Fitle203
both split system >= 240,000 Btu/h and 10.0 EER® Ssection 1605.1
land single package = <760.000 Btuh L0.1 IEER ANSI/AHRI 340/360
9.7 EER
>= 760,000 Btu/h b
9.8 IEER
> 65,000 Btu/h and 12.1 EER®
< 135,000 Btu/h 12.3 IEER" ANSUAHRI 340/360
b
>-135,000 Btu/h and 12.5 EER
=2 DnANG . ANSI/AHRI 340/360
) . <240,000 Btu/h 12.5 IEER
|Air conditioners,
water cooled 240,000 Btw/h and 12.4 EER
b ANSI/AHRI 340/360
<760,000 Btu/h 12.6 IEER
12.2 EER"
>760,000 Btu/h b ANSI/AHRI 340/360
12.4 IEER
>65,000 Btu/h and 12.1 EERb ANSIAHRI 340/360
<7135,000 Btu/h 12.3 IEER" -
b
>> 135,000 Btu/h and 12.0 EER
=S WL AnG e ANSI/AHRI 340/360
Air conditioners, <240,000 Btw/h 12.2 IEER
levaporatively cooled
b
>240,000 Btu/h and 11.9 EER
= o . ANSUAHRI 340/360
<760,000 Btu/h 12.1 IEER
11.7 EER"
> 760,000 Btu/h b ANSI/AHRI 340/360
11.9 IEER
(Condensing units, > 135.000 Btwh 10.5 EER
lair cooled = ’ 11.8 IEER
(Condensing unis, >= 135,000 Btwh 13.3 EER ANSI/AHRI 365
s U, ANSL/
water cooled = 14.0 IEER -
Condensing units, = 135.000 Btu/h 13.5 EER
levaporatively cooled = ’ 14.0 IEER

b

* IEERs are only applicable to equipment with capacity control as per ANSI/AHRI 340/360 test procedures

Deduct 0.2 from the required EERs and IEERSs for units with a heating section other than electric resistance heat.

Applicable test procedure and reference year are provided under the definitions.
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HestProeeduree
ANSTAHRL240/360
ANSTAHRL340/360
=—240-000-Barh-and H4-EERL
ANSTALRI240/260
=760-000-Bta/h H261EERL -
aterecoled
H22-EERL
B=760-000-Btu/ls
— H2ALEERL
£=240000-Bty/b-and HEO-EERDL
ANSTAHRL240/360
=760-000-Btuth H2HEERDL -
H=FEERL
=760-000-Bt/h
HEOIEERL
pri=cooted AEESHEER
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TABLE 110.2-B UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY REQUIREMENTS

EquipmentFype Size-Category Subeategoryv-or Efficienev-* Fest Procedure
Rt cory
Before 120150  After 1420150
Adr-Cooled > 65,000 Btuth Split Systemand 1001 EER® Ho ANSHART
. and Single Package 340/360
{Cesling Mode) <135.000 Btuth
> 135000 Btuth 10963 EER® 106
and
<240.000 Btuth
= 240000 Btu/h 9.50 EER® and 9.5 EER® and
92 IPLV® 92 IPLV®
. and OutdoorAir 210240
(Heating Mode) <135.000 Btu/h
é@eelégg
Capaeity)
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Subcategory or Rating

outdoor air

Equipment Type Size Category Condition Efficiency Test Procedure
> 65,000 Btu/h and 11.0 EER®
< 135,000 Btu/h 11.2 IEER"
> 135,000 Btw/h and 10.6 EER®
IAir Cooled Split syst d b
ir ?O e <240,000 Btu/h p it system an 10.7 IEER ANSI/AHRI 340/360
(Cooling Mode) single package -
9.5 EER®
>= 240,000 Btu/h 9.6 IEER"
\Water source (cooling > 65,000 Btu/h and o .

) 66 F enfering water 12U LER O-152,56-1
mode < 135.000 Btwh 86°F entering water 12.0 EER ISO-13256-1
Groundwater source 59°F entering water 16.2 EER 1S0-13256-1
(cooling mode) < 135,000 Btu/h - -
Ground source (cooling 77°F entering water 13.4 EER ISO-13256-1

. - _
mode) < 135,000 Btu/h
Water source water-to- 86°F entering water 10.6 EER 1SO-13256-2
water (cooling mode) < 135,000 Btu/h - -
IGroundwater source
water-to-water (cooling 15.000 h 59°F entering water 16.3 EER ISO-13256-1
mode) < 135,000 Btu,
Ground source brine-to- .
round source prine-to- o ] ~ i
ater (cooline mode < 135.000 Btwh 77°F entering water 12.1 EER I1SO-13256-2
47° F db/43 wa 33 COP
outdoor air
> 65,000 Btu/h and
Air Cooled < 135,000 Bw/h 17° F db/15° F wb 525 COP
i (cooling capacity) outdoor air ’
(Heating Mode)
. ANSI/AHRI 340/360
Split system and -
single package o o
gle pactag > 135,000 Btwh 47°F db/d3° Fwh 3.2 COP
; ) outdoor air
(cooling capacity)
o o
17° F db/15° F wb 205 COP
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‘ Equipment Type Size Category Subcatceﬁz;‘i’ t(i);‘nRatmg Efficiency * Test Procedure’
i < 135,000 Btu/h
Water sourec (heatin =2, B 68°F entering water 42 COP 1SO-13256-1
imode) (cooling capacity) -
Groundwater source < 135,000 Btwh 50°F entering water 3.6 COP 1SO-13256-1
(heating mode) - - —_—
(cooling capacity)
Ground source (heating o .
< 135,000 Btu/h 32°F entering water 3.1.COP 1SO-13256-1
imode) _— —
(cooling capacity)
IWater source water-to- .
VST < 135,000 Btu/h 68°F entering water 3.7.COP ISO-13256-2
ater (heating mode) — _—
(cooling capacity)
Groundwater source
water-to-water (heating < 135,000 Btu/h S0°F entering water 3.1 COP ISO-13256-2
mode) (cooling capacity)
| Grounds source brine-to- o .
C o T < 135,000 Btu/h 32°F entering water 2.5 COP ISO-13256-2
ater (heating mode) T — _—
(cooling capacity)

procedures.

* IEERs are only applicable to equipment with capacity control as per ANSI/AHRI 340/360 test

° 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 . 0.60 COP ANSI Z21.40.4A
. Outdoor Air
(Cooling Mode)
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Air-Cooled Gas- ° o
|| Engine Heat Pump All Capacities 47° F db/d3® F wh 0.72 COP ANSI Z21.40.4A
: Outdoor Air
(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 “"

Equipment Type

Size Category

Path A Efficiency *”

Path B Efficiency *°

Test Procedure ¢

i i <150 Tons il LR NA.¢
Air Cooled, With <150 Tons >= 12.500 IPLV A
Condenser
~= 150 T >= 9.562 EER NA
Electrically Operated =22 008 >=12.750 IPLV =
AHRI 550/590
Air Cooled Air-cooled chillers without condensers must be rated
Without Condenser All Capacities with matching condensers and comply with the air-
cooled chiller efficiency requirements.
Electrically Operated
Water Cooled
. Reciprocating units must comply with the water-
Elegtrlcally Operated, All Capacities cooled positive displacement efficiency AHRI 550/590
ecmrocatmg requirements.
(Reciprocating)
<=-0.780 kW/ton <0.800 kW/ton
<75 Tons
<< 0.630 IPLV <0.600 IPLV
S275 ¢ d<150 t <= 0.775 kW/ton <0.790 kW/ton
0ons an ons
Water Cooled <=0.615 IPLV <0.586 IPLV
Electrically Operated >= 150 tons and < 300 <= 0.680 kW/ton <0.718 kW/ton
Positive Displacement tons <=0.580 IPLV <0.540 IPLV
== 0.620 kW/ton <0.639 kW/ton
>= 300 Tons
<< 0.540 IPLV <0.490 IPLV
AHRI 550/590
<150 T. <= 0.634 kW/ton <0.639 kW/ton
e <£0.596 IPLY <0450 IPLV
>= 150 tons and < 300 <=0.634 kW/ton <0.639 kW/ton
Water Cooled tons <=0.596 IPLV <0.450 IPLV
Electrically Operated, >=300 tons and < 600 <<0.576 kW/ton <0.600 kW/ton
Centrifugal tons <=0.549 IPLV <0.400 IPLV
<= 0.570 kW/ton <0.590 kW/ton
>= 600 Tons
<=0.539 IPLV <0.400 IPLV
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| Equipment Type Size Category Path A Efficiency ™" Path B Efficiency ™ Test Procedure ©
Air Cooled Absorption, All Capacities >20.600 COP NA.¢
Single Effect
Water Cooled
Absorption, Single All Capacities >=0.700 COP NA.¢
Effect ANSI/AHRI 560
Absorption Double All Capacities ;%I.OM NA®
Effect, Indirect-Fired 22 L.OSO IPLV
Absorption Double All Capacities fil-ow NA®
Effect, Direct-Fired 221.000 IPLV
Water Cooled Gas All Capacities 3;}721 'g 1(1:3(35/ NA.¢ ANSI Z21.40.4A
Engine Driven Chiller —_—

? No requirements for:

*  Centrifugal chillers with designed leaving-evaporator temperature < 36°F; or

»  Positive displacement chillers with designed leaving fluid temperatures < 32°F: or
»  Absorption chillers with designed leaving=fluid temperature < 40°F

b

Must meet the minimum requirements of Path A or Path B. However, both the full load (COP) and IPLV must be
met to fulfill the requirements of the applicable Path.

¢ See Section 100.1 for definitions

4 NA means not applicable

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress)

Page 93

TABLE 110.2-E - PACKAGED TERMINAL AIR CONDITIONERS AND PACKAGED TERMINAL HEAT PUMPS —

MINIMUM EFFICIENCY REQUIREMENTS

Equipment Type

Size Category (Input)

Subcategory or Rating

Efficiency *

Test Procedure ™

Replacements °

Cap/1000)* EER

Cap/1000)* EER

IPTHP (Heating Mode)
New—CenstruetionNewly

constructed or newly

conditioned buildings or
ladditions

All Capacities

3.2 - (0.026 x Cap/1000)°

3.7 - (0.052 x Cap/1000)°

COP

COoP

IPTHP (Heating mode)
Replacements °

All Capacities

2.9 - (0.026 x Cap/1000)°

2.9 - (0.026 x Cap/1000)’

COP

COoP

Condition Before 10/08/2012 After 10/08/2012
IPTAC (Cooling mode)
iew-eenstruetionNowly 12.5-(0.213 x 13.8 - (0.300 x
.. o . . 21 . .30

const‘rl_lcted or I_le‘fvhf All Capacities 95°F db Outdoor Air Cap/1000) EER Cap/1000)* EER
conditioned buildings or
ladditions
IPTAC (Cooling mode) .. o . 110.9-(0.213 x 10.9-(0.213 x
Replacements ° All Capacities 95°F db Outdoor Air Cap/1000)* EER (Cap/1000)* EER
IPTHP (Cooling mode)
INew-econstruetionNewly - -
lconstructed or newl All Capacities 95°F db Outdoor Air ézaj /1 08623 %ER g;.()/l 08639(])51);1{
CONSITUCIEC O NEWSY p ) D, )
conditioned buildings or ANSI/AHRI/CSA
ladditions 310/380ARE310/380
IPTHP (Cooli d .. . .8 - (0. .8 - (0.

tooling e All Capacities 95°F db Outdoor Air 10.8 - (0.213 x 10.8 - (0.213 x
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Subcategory or Rating

Efficiency

c

Equipment Type Size Category (Input) ™ Test Procedure
Condition Before 10/08/2012 After 10/08/2012 -
<65,000 Btu/h 95°F db/75°F wb 9.0 EER 9.0 EER
Outdoor Air
) >65.000 Btu/h and 95°F db / 75°F wb
SPVAC (Cooling Mode) <135.000 Biwh Outdoor Air 8.9 EER 8.9 EER
>135.000 Btu/h and 95°F db / 75°F wb
<240.,000 Btw/h Outdoor Air 8.6 EER 8.6 EER
o [e}
<65,000 Btu/h 95°F db /75°F wh 9.0 EER 9.0 EER
Outdoor Air
SPVHP (Cooling Mode) Eisl ;)2 %gg‘gi‘;ﬁd 23 (.F)Iiz é 07r5 AFier 8.9 EER 8.9 EER IANSI/AHRI 390
>135.000 Btu/h and 95°F db / 75°F wb
<240.,000 Btw/h Outdoor Air 8.6 EER 8.6 EER
o [e}
<65.000 Btu/h 47°F db/43°F wh 3.0 COP 3.0 COP
Outdoor Air
SPVHP (Heating Mode) Eisl ;);) %(%Ll‘g/}t‘uj‘;‘d e (F)udtz é :f AFier 3.0 COP 3.0 COP
>135.000 Btu/h and 47°F db / 43°F wb
<240,000 Btu/h Outdoor Air 2.9 COP 2.9 COP

? — cap means the rated cooling capacity of the product in Btu/h. If the unit’s capacity is less than 7000 Btu/h, use 7000
Btu/h_in the calculation. If the unit’s capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculation.

b Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT

APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEWLY CONSTRUCTED BUILDINGS." Replacement

efficiencies apply only to units with existing sleeves less than 16 inches high or less than 42 inch wide and having a
cross-sectional area less than 670 square inches.

¢ Applicable test procedure and reference year are provided under the definitions
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TABLE 110.2-F HEAT TRANSFER EQUIPMENT

Equipment Type Subcategory Minimum Efficiency® Test Procedure "
ILiquid-to-liquid heat exchangers Plate type NR ANSI/AHRI 400

? NR = no requirement

® Applicable test procedure and reference year are provided under the definitions
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TABLE 110.2-G PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT

-éEq-u-i-pmeﬂt—T—y-pe Fotal-System-Heat Subeategory-or Perfe;ma{:ie Test Procedure”®
ReicetionC . RatineConditi Reauired
Rated Conditi

Open-CoolingTFowers o . and
& SH-STh-26+
I5°FE-wh-OutdeorAir
CoohingTowers o . and
SSE-Lcaving-Water
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Equipment Type

Total System Heat Rejection
Capacity at Rated Conditions

Subcategory or Rating
Condition

Performance

. b, c,d
Required ,a ©

Test Procedure ©

Propeller or axial fan
Open-circuit cooling towers

All

o

95°F entering water
85°F leaving water

o

75 °F entering air wb

223847.1 gpm/hp

CTI ATC-105
and
CTI STD-201

Centrifugal fan
Open-circuit cooling towers

All

95°F entering water
85°F leaving water
75 °F entering air wb

== 20.0 gpm/hp

CTI ATC-105
and
CTI STD-201

Propeller or axial fan
closed-circuit cooling towers

All

102°F entering water
90°F leaving water

o

75 °F entering air wb

== 14.0 gpm/hp

CTIL ATC-105S
and
CTI STD-201

Centrifugal fan
closed-circuit cooling towers

All

102°F entering water
90°F leaving water
75 °F entering air wb952E entering

== 7.0 gpm/hp

CTI ATC-105S
and
CTISTD-201

IAir cooled condensers

All

125°F condensing temperature
R22 test fluid
190°F entering gas temperature

== 176,000 Btu/h-hp

ANSI/AHRIART 460

o

15°F subcooling
95°F entering drybulb

- 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.

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 .

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.

Open cooling towers shall be tested using the test procedures in CTT 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.

[

Applicable test procedure and reference year are provided under the definitions.
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TABLE 110.2-H Electrically Operated Variable Refrigerant Flow (VRF) Air Conditioners

Minimum Efficiency Requirements

Equipment Type Size Category Section | pat=SACERS | Minimum Efficiency Test
Type Procedure’
<65,000 Btu/h All VRE Multi-split 13.0 SEER
e System
65,000 Btwh and Rfi%gl‘l"c | VREMulisplit 11.2 EER
‘ <135,000 Btu/h ﬁ System 13.1 IEER b
VRF Air
Conditioners Electri ANSI/AHRI
Air Cooled 2135000 Buhand | CSC | VRE Multissplit LLOEER 1230
<240,000 Btu/h ﬁ System 12.9 IEER b
Electric . . 10.0 EER
>240,000 Btw/h Resistance VRFSM;‘IU'S lit .
(or none) =ystem 11.6 IEER

® __ Applicable test procedure and reference vear are provided under the definitions.
® IEERs are only applicable to equipment with capacity control as per ANSI/AHRI 1230 test procedures.
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TABLE 110.2-1 Electrically Operated Variable Refrigerant Flow Air-to-Air and A

Efficiency Requirements

Equipment Type Size Category Py Minimum Efficiency | 7ect Procedure”
Type Condition Test Procedure ®
<65,000 Btu/h All VREF Multi-split System 13.0 SEER
>65,000 Btu/h and : : 11.0 EER
== oo Electric Resistance R -
e VRF Multi-split System *
<135,000 Btu/h (or none) Sp 12.9 IEER °
VREF Air Cooled
icooling mode! >135,000 Btu/h and Electric Resistance . . ) 10.6 EER AHRI 1230
U VRF Multi-split System *
<240,000 Btu/h (or none) ~YRE Multi-split System © 123 IEER ©
>240,000 Btu/h : : 9.5 EER
==L s Electric Resistance VRF Multi-split System * Ze2 D
(or none) 11.0 IEER °
<65,000 Btu/h All VRF Multi-split systems * 12.0 EER AHRI 1230
86°F entering water
VRF Water source >65,000 Btu/h and All VRF Multi-split System * 12.0 EER
(cooling mode) <135,000 Btu/h 86°F entering water
>135,000 Btu/h All VRE Multi-split System * 10.0 EER
86°F entering water
<135,000 Btu/h All VRF Multi-split System 16.2 EER AHRI 1230
VRF Groundwater . .
source (coolin S9°F entering water
mode)
>135,000 Btu/h All VRF Multi-split System * 13.8 EER
59°F entering water
<135,000 Btu/h All VRF Multi-split System * 13.4 EER AHRI 1230
VREF Ground source 77°F entering water
(cooling mode)
>135,000 Btu/h All VRE Multi-split System * 11.0 EER

77°F entering water

SECTION 110.2 - MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING EQUIPMENT




2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 101
Heating | g}, Category or Ratin
Equipment Type Size Category Section C“ d'? £2ory or 2ating Minimum Efficiency Test
Type Condition Procedure "
<65,000 Btu/h --- VRF Multi-split System 7.7 HSPF AHRI 1230
(cooling capacity)
VREF Multi-split system
>65,000 Btu/h and 47°F db/ 43°F wb outdoor 3.3 CopP
air
<135,000 Btu/h —
(cooling capacity) = VRF Multi-split system
17°F db/15°F wb outdoor 2.25 COP
air
VREF Air Cooled VRF Multi-split system
(heating mode) 47°F db/ 43°F wb outdoor 3.2 COoP
>135,000 Btw/h o
(cooling capacity) --- VRF Multi-split system 2.05 COP
17°F db/15°F wb outdoor
air
<135,000 Btu/h VRF Multi-split System
(cooling capacity) - 68°F entering water 4.2 COP
VREF Water source AHRI 1230
>135,000 Btu/h VRF Multi-split System
(heating mode)
(cooling capacity) - 68°F entering water 3.9 Cop
<135,000 Btu/h VRF Multi-split System
(cooling capacity) - S0°F entering water 3.6 COpP
VRF Groundwater o AHRI 1230
source >135,000 Btu/h VRF Multi-split System
(heating mode) (cooling capacity) - S0°F entering water 3.3 Cop
<135,000 Btu/h VRF Multi-split System
(cooling capacity) - 32°F entering water 3.1 COP
VRF Ground source AHRI 1230
. >135,000 Btu/h VRF Multi-split System
(heating mode)
(cooling capacity) - 32°F entering water 2.8 COP
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? Deduct 0.2 from the required EERs and IEERSs 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.

° IEERs are only applicable to equipment with capacity control as per ANSI/AHRI 1230 test procedures.

Femperature  Temperature

46 75 29 558 583 603 632 654 670
45 75 30 550 594 592 619 638 653
44 75 31 542 565 582 607 624 637
43 75 32 535 557 572 595 64 623
42 75 33 527 549 564 585 600 61
4 75 34 519 541 556 595 589 599
46 80 34 519 541 556 595 589 599
40 75 35 54 533 548 567 599 588
45 80 35 54+ 533 548 567 599 588
44 80 36 503 526 540 558 570 599
43 80 37 494 518 532 550 562 590
42 80 38 484 510 525 543 553 564
4 80 39 473 501 547 535 546 553
46 85 39 473 501 547 535 546 553
40 80 40 462 492 509 527 538 545
45 85 40 462 492 509 527 538 545
44 85 4 449 482 500 520 530 538
43 85 42 435 471 491 512 523 530
42 85 43 419 459 481 5.03 515 522
41 85 44 402 446 479 494 5.06 5144
40 85 45 384 432 458 484 498 506
Condenser DT° 1404 H23 936 702 562 468
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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 (Input) Suhcategory or Rating Y.Or Rain 77M1n1.mum Test Procedure®
Condition Efficiency —_—
. . DOE 10 CFR Part 430 or Section 2.39, Thermal Efficiency
b 0 o
. Maximum Capacity L8/ AFUL or sU% E
\Warm-Air Furnace, Gas- < 225,000 Btu/h Maximun Capacit 8% AFUE or 80% E, ANSI 72147
[ired ~225.000 Btu/h Maximum Cagacitgb 80% E, Section 2.39, Thermal Efficiency, ANSI Z21.47
<225.000 Btw/h Maximum Cagacitgb 78% AFUE or 80% E,| DOE 10 CFR Part 430 or Section 42, Combustion, UL 727
\Warm-Air Furnace, oil-Fired i
>225.000 Btw/h Maximum Cagacitxb 81% E, Section 42, Combustion, UL 727
mw All Capacities Maximum Capacity” 80% E, Section 2.10, Efficiency, ANSI Z83.8
mw All Capacities Maximum Cagacitgb 80% E. Section 2.10, Efficiency, ANSI Z83.8

W All Capacities Maximum Cagacitgb 80% E

Section 40, Combustion, UL 731

o

? Applicable test procedure and reference year are provided under the definitions.

b Compliance of multiple firing rate units shall be at maximum firing rate.

¢ Combustion units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 19 kW) may comply with
either rating.

¢ E,= 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.= combustion_efficiency (100% less flue losses). See test procedure for detailed discussion.

T Asof August 8, 2008, according to the Energy Policy Act of 2005, 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
E . l § ! g §. g L! ; E!. . Egﬁ . b,c I E ] a
300,000 Bru/h 80% AFUE DOE 10 CFR Part 430
Gas-Fired = 300,000 B and 80%E,
DOE 10 CFR Part 431
e 82% K,
Boiler, hot water 22500000 Biuh
300,000 Biu/h 80% AFUE DOE 10 CFR Part 430
Oil-Fired =200 Buuhang 80% E,
DOE 10 CFR Part 431
0,
>2,500,000 Btu/h ® B4%E,
< 300,000 Btu/h
Gas-Fired 75% AFUE DOE 10 CFR Part 430
Gas-Fired —all, | 29 a000 Buhang 79% E, DOE 10 CER Part 431
except natural
draft . 79% E, DOE 10 CFR Part 431
Boiler, steam
o Gaskired, | =2300.000 Bih? TR, DOE 10 CFR Part 431
natural draft - 5 500.000 Bru/h © 77% E, DOE 10 CFR Part 431
< 300,000 Btu/h 80% AFUE DOE 10 CFR Part 430
>
Oil-Fired T, BI%E, DOE 10 CFR Part 431
81%E, DOE 10 CFR Part 431

>2,500,000 Btu/h ©

d

? Applicable test procedure and reference year are provided under the definitions.
® E. = combustion efficiency (100% less flue losses) .See reference document for detailed information.

¢ E= thermal efficiency. See test procedure for detailed information.

—=thermal elliciency. »ee lest procedure for detalled iniormation.

- minimum and maximum ratings as provided for and allowed by the unit’s controls.

Maximum capacity g p y
¢ Included oil-fired (residual).
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LI
€5 €5 B
46 75 29 617 644 666 699 723 740
45 75 39 608 634 654 684 706 722
44 75 31 600 624 643 &7 69 705
43 75 32 591 615 633 658 676 689
42 75 33 583 607 623 647 663 675
4 75 34 574 598 614 636 651 662
46 80 34 574 598 614 636 651 662
40 75 35 565 590 605 626 640 654
45 80 35 565 590 605 626 640 654
44 80 36 556 584 597 617 630 640
43 80 37 546 5973 589 608 621 630
42 80 38 535 564 580 600 612 620
4 80 39 523 554 il 591 603 6H
46 85 39 523 554 il 591 603 6H
40 80 40 5140 544 562 583 595 603
45 85 40 5140 544 562 583 595 603
44 85 41 496 533 555 574 586 594
43 85 42 484 524 542 566 598 586
42 85 43 463 508 534 556 569 577
4 85 44 445 493 519 546 560 569
40 85 45 424 477 5.06 535 550 559

Ceondenser DT° 1404 H23 936 702 562 468
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]
i

Femperature Water B

©E Femperatare Required COP
€5 B

46 75 29 680 ZH 735 il 797 816
45 75 39 67+ 699 721 755 798 796
44 75 31 661 689 709 740 761 797
43 75 32 652 679 698 726 745 760
42 75 33 643 669 687 713 734 744
4 75 34 633 660 697 702 718 730
46 80 34 633 660 697 702 718 730
40 75 35 623 650 668 691 706 747
45 80 35 623 650 668 691 706 747
44 80 36 613 641 658 681 695 705
43 80 37 602 631 649 il 685 694
42 80 38 590 621 640 661 635 684
4 80 39 577 61 630 652 665 674
46 85 39 577 61 630 652 665 674
40 80 40 563 600 620 643 656 665
45 85 40 563 600 620 643 656 665
44 85 4 547 587 610 633 647 655
43 85 42 530 574 598 624 637 646
42 85 43 5H 560 586 613 628 637
4 85 44 490 544 572 602 617 627
40 85 45 468 526 558 590 607 617

Ceondenser DT° 14.04 H23 936 702 562 468
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46 75 29 584 610 630 661 684 700
45 75 30 5975 600 619 647 668 683
44 75 31 567 591 608 634 653 667
43 75 32 559 582 599 623 639 652
42 75 33 554 574 590 612 627 639
4 75 34 543 566 581 602 616 626
46 80 34 543 566 581 602 616 626
40 75 35 535 558 573 593 606 615
45 80 35 535 558 573 593 606 615
44 80 36 526 550 565 584 596 605
43 80 37 516 542 557 576 587 596
42 80 38 506 533 549 567 599 587
4 80 39 495 524 541 560 il 598
46 85 39 495 524 541 560 il 598
40 80 40 483 514 532 552 563 570
45 85 40 483 514 532 552 563 570
44 85 41 469 504 525¢ 543 555 562
43 85 42 455 493 513 535 547 554
42 85 43 438 4.80 5.03 526 538 546
4 85 44 424 467 491 547 530 538
40 85 45 404 452 499 5.06 520 529

Ceondenser DT° 1404 H23 936 702 562 468
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46 = 29 658 687 +H 46 H 799
45 = 30 649 676 698 730 753 +79
44 = 34 649 6:66 686 s 736 752
43 = 32 634 656 675 702 2+ 735
42 = 33 622 647 665 690 07 720
4 = 34 643 638 655 679 695 706
46 30 34 643 638 655 679 695 706
40 = 35 603 629 646 668 683 694
45 30 35 603 629 646 668 683 694
44 30 36 593 620 637 658 672 682
43 30 37 582 6+ 628 649 6:62 672
42 30 38 SH 604 649 640 653 6:62
4 30 39 558 594 640 63+ 644 652
46 85 39 558 594 640 63+ 644 652
40 30 40 544 580 600 622 635 643
45 85 40 544 580 600 622 635 643
44 85 H 529 568 5.90-° 643 626 634
43 85 42 543 355 579 603 646 625
42 85 43 494 4 567 593 607 616
4 85 44 474 526 554 582 597 607
40 85 45 452 509 540 SH 587 597
Condensertb +4-04 H23 936 702 562 468
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46 75 29 745 747 732 810 837 8.58
45 75 30 705 735 758 793 818 836
44 75 31 695 723 745 797 8.00 816
43 75 32 685 743 733 763 783 798
42 75 33 675 703 722 749 768 7.82
4 75 34 665 693 742 737 755 767
46 80 34 665 693 AL] 737 755 767
40 75 35 655 683 704 726 742 754
45 80 35 655 683 704 726 742 754
44 80 36 644 673 692 715 730 744
43 80 37 632 663 682 705 719 730
42 80 38 620 653 672 695 709 749
4 80 39 606 642 662 685 699 708
46 85 39 606 642 662 685 699 708
40 80 40 591 630 652 676 689 698
45 85 40 591 630 652 676 689 698
44 85 41 5975 617 640 666 679 689
43 85 42 557 603 628 655 670 679
42 85 43 537 588 616 644 659 669
4 85 44 545 574 601 633 649 659
40 85 45 491 553 586 620 637 648

Ceondenser DT° 1404 H23 936 702 562 468

SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE WATER-
HEATING SYSTEMS AND EQUIPMENT

(a) Certification by Manufacturers. Any service water-heating system or equipment may be installed only if the
manufacturer has certified that the system or equipment complies with all of the requirements of this subsection for
that system or equipment.

1. Temperature controls for service water-heating systems. Service water-heating systems shall be equipped with
automatic temperature controls capable of adjustment from the lowest to the highest acceptable temperature
settings for the intended use as listed in Table 2, Chapter 9 of the ASHRAE Handbook, HVAC 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:

SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING SYSTEMS AND EQUIPMENT
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If more than one standard is listed in the Appliance Efficiency Regulations, the equipment shall meet all the
standards listed; and

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

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

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.

(c) Installation. Any service water-heating system or equipment may be installed only if the system or equipment
complies with all of the applicable requirements of this subsection for the system or equipment.

1.

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.

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.

Temperature controls for public lavatories. The controls shall limit the outlet temperature to 110°F.

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.

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:

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.

SECTION 110.3 - MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING SYSTEMS AND EQUIPMENT
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~

E. Cold water supply and recirculation loop connection to hot water storage tank. Storage water heaters
and boilers shall be plumbed in accordance with the bedter-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 backflow 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.

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.

Showers-Heads.

At least one ﬁ%shower head must be attached to each shower valveinstaled-dizee neach-pineths
terminatesatashewer. Shower valveskeads must be placed no closer than four feet from each other, as
measured dlrectly from one shower headvalve to the next. Shower heads shall conform to applicable
requirements in ASME A112.18.1/CSA B125.1 2011 and must have a rated flow rate of no more than 2.0 gallons
per minute at 80 psi. When a shower valve supplies more than one shower head, the shower shall be fitted with a
valve or diverter that limits the maximum ﬂow rate of the shower to 2.0 gallons Qer minute %&eh#ﬁ*m%@#@

EXCEPTION 2 to Section 110.3(c)7A: -Showers that recirculate hot water from the drain to the shower head.

SECTION 110.4 - MANDATORY REQUIREMENTS FOR POOL AND SPA

SYSTEMS AND EQUIPMENT

(a) Certification by Manufacturers. Any pool or spa heating system or equipment may be installed only if the
manufacturer has certified that the system or equipment has all of the following:

1.
2.

Efficiency. A thermal efficiency that complies with the Appliance Efficiency Regulations; and

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

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

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

Covers. A cover for outdoor pools or outdoor spas that have a heat pump or gas heater.

Directional inlets and time switches for pools. If the system or equipment is for a pool:

SECTION 110.4 — MANDATORY REQUIREMENTS FOR POOL AND SPA SYSTEMS AND EQUIPMENT
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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 the 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.

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 110.5(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
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SUBCHAPTER 2

ALL OCCUPANCIES - MANDATORY REQUIRMENTS FOR THE

MANUFACTURE, CONSTRUCTION AND INSTALLATION OF SYSTEMS,

EQUIPMENT AND BUILDING COMPONENTS
EOHPMENTAND BUH-DING- COMPONENTS

SECTION 110.6 - MANDATORY REQUIREMENTS FOR FENESTRATION
PRODUCTS AND EXTERIOR DOORS

(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 cfm/ft? of window area, 0.3 cfm/ft? of door area for residential doors, 0.3 cfm/ft? of door area for
nonresidential single doors (swinging and sliding), and 1.0 cfm/ft* for nonresidential double doors (swinging),
when tested according to NFRC-400 or ASTM E283 at a pressure differential of 75 pascals (or 1.57 pounds/ft?),
incorporated herein by reference.

EXCEPTION to Section 110.6(a)l: Field-fabricated fenestration and field-fabricated exterior doors.

U-factor. A-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 skylight or is a vertical site-built
fenestration product in a building covered by the nonresidential standards with less than 18,000 square feet of
site-built fenestration, the default U-factor may be calculated as set forth in Reference Nonresidential Appendix
NAG.

EXCEPTION 2 to Section 110.6(a)2: If the fenestration product is an alteration consistin 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 NAG6.

Solar Heat Gain Coefficient (<SHGC). TheA fenestration product’s SHGC shall be rated in accordance with
NFRC 200-forsite-built-fenestration, 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 in 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 consistin 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 NAG6.
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4.-

Visual-FransmittaneeVisible 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)43: 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 18,000 square feet of
site-built fenestration, the default SHGE-VT may be calculated_as set forth in using-Reference Nonresidential

Appendix NA6.as-setforth-inReference Nonresidential Appendix NAS-

EXCEPTION 2 to Section 110.6(a)4: If the fenestration product is an alteration consisting ealyof 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 -usineas set forth in Reference Nonresidential

Appendix NAG6.

4.5. Labeling. Fenestration products shall:

A. Have a temporary label for manufactured fenestration_products ¢or a label certificatefer-when the
Component Modeling Approach !CMA) is used used and for 51te—bu11t fenestratlon} meetlng the requlrements of
Section 10-111(a)1. ;la h e b ; : ; 3 ney—The label ;
andwhieh-listing sing-the certlﬁed U factor aﬁd—SHGC and VT shall not be removed before inspection by
the enforcement agency. The;and temporary label shall certifying that the air leakage requirements of
Section 110.6(a)1 are met for each product line; and

B. Have a permanent label or a (era-label certificate when the Component Modeling Approach (CMA) is
used and for ferfer—site-built fenestration) meeting the requirements of Section 10-111(a)2 if the product is

rated using NFRC procedures.

5:6. Fenestration Acceptance Requirements. Before an occupancy permit is granted, site-built fenestration products

in other then-than low-rise residential buildings shall be certified as meeting the Acceptance Requirements for
Code Compliance, as specified bsin the Reference Nonresidential Appendix NA7 to ensure that site-built
fenestration meet Standards requirements, including a matching label certificate for-eaek-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.-that

Fios that the & T — l . .

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.

TABLE 110.6-A DEFAULT FENESTRATION PRODUCT U-FACTORS

FRAME PRODUCT TYPE SINGLE PANE** DOUBLE PANE -3+ GLASS BLOCK 2
U-FACTOR U-FACTOR U-FACTOR
Operable 1.28 0.79 0.87
. 1.19 0.71 0.72
Fixed
226 1.40 N.A.
Metal Greenhouse/garden
window
1.25 0.77 N.A.
Doors
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Skylight 1.98 1.30 N.A
Operable N.A. 0.66 N.A.
Fixed N.A. 0.55 N.A.
Metal, Thermal Greenhouse/garden NA b2 NA.
Break window
Doors N.A. 0.59 N.A.
Skylight 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 - o6 A
Greenhouse/garden ' ‘ a
windows
Skylight 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. —FTranslucent or transparent panels shall use glass block values when nost rated by NFRC 200.
3. Misual TransmittanceVisible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix NAG6.
4. Windows with window film applied that is not rated by NFRC 100 shall use the default values from this table.

| TABLE 110.6-B -DEFAULT SOLAR HEAT GAIN COEFFICIENT (SHGC)

| FOTFAL-WANDOWFENESTRATION PRODUCT SHGC
| FRAME TYPE PRODUCT GLAZING Single Pane™ Double Panc® Glass Block'2
SHGC SHGC SHGC
Operable Clear 0.80 0.70 0.70
Fixed Clear 0.83 0.73 0.73
Metal Operable Tinted 0.67 0.59 N.A.
Fixed Tinted 0.68 0.60 NA.
Operable Clear N.A. 0.63 NA.
Metal, Thermal Fixed Clear N-A. 0.69 N.A.
Break Operable Tinted N.A. 0.53 NA.
Fixed Tinted N.A. 0.57 NA.
Nonmetal Operable Clear 0.74 0.65 0.70
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Fixed Clear 0.76 0.67 0.67
. 0.60 0.53 N.A.

Operable Tinted

Fixed Tinted 0.63 0.55 NA.

| 1 Translucent or transparent panels shall use glass block values when nost rated by NFRC 200.

| 2. Visualible Transmittance (VT) shall be calculated by using Reference Nonresidential Appendix 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 EORTO LIMIT AIR
LEAKAGEJOINTS AND- OTHER OPENINGS

All jJoints,-and -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.

SECTION 110.8 - MANDATORY REQUIREMENTS FOR INSULATION, AND
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. Ttisinstalled in exterior side walls; and

| 2. A four-mil-thick plastic polyethylene vapor basrierretarder or equivalent plastic sheathing vapor barrierretarder
is installed between the urea formaldehyde foam insulation and the interior space in all applications.

| (c) Flame spread Rating_of Insulation. 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 be-atleast R-38
in-elimate zonestand16:-and R-30-in-all-other-elimate zonesmeet 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. Duects. If insulation is installed on an existing space-conditioning duct, it shall comply with Section 605.0 of the
CMC.
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| (e) Insulation Placement onef ¥rRoof/Ceeilings-insulation. Insulation installed to limit heat loss and gain through the
top of conditioned spaces shall comply with the following:

(@

1.

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; and

When insulation is installed at the roof in nonresidential 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

Insulation_shall not be placed on top of a suspended ceiling with removable ceiling panels_-to meet the

Roof/Ceiling requirement of Sections 120.7, 140.3 and 141.0shall-be-deemed-to-have no-affect-on-envelope-heat
loss; and

EXCEPTION to Section 110.8(e)-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.

Insulation shall be installed below the roofing membrane or layer used to seal the roof from water penetration
unless the insulation has a maximum water absorption of 0.3 percent by volume when tested according to ASTM
Standard C272.

NOTE: Vents, which do not penetrate the roof deck, that are designed for wind resistance for roof membranes are not
within the scope of Section 110.8(¢)2.

Insulation for Demising Walls in Nonresidential Buildings. The opaque portions of framed demising walls in
nonresidential buildings shall be insulated with an installed R-value of no less than R-13 between framing members.

Insulation Requirements for Heated Slab Floors. Heated slab-en-grade floors shall be insulated according to the
requirements in BA.

1.

Insulation materials in ground contact must:
A. Comply with the certification requirements of Section 110.8(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.
Insulation installation must:

A. Be cEovered with athednsulation=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.

SECTION 110.8 — MANDATORY REQUIREMENTS FOR INSULATION, AND ROOFING PRODUCTS AND RADIANT
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TABLE 110.8-A SLAB

INSULATION REQUIREMENTS FOR HEATED SLAB FLOOR

Insulation Locati

Insulation
Orientatior

Installation Requi

|

EacterValue

Outside edge of heated
slab, either inside or

outside the foundation -wall

Vertical

From the level of the top of the slab, down 16 inches or
to the frost line, whichever is greater. Insulation may
stop at the top of the footing where this is less than the
required depth. For below grade slabs, vertical
insulation shall be extended from the top of the
foundation wall to the bottom of the foundation (or the

top of the footing) or to the frost line, whichever is
greater.

—
|

—

)

[l

—
N

—
S

Between heated slab and
outside foundation wall

Vertical and
Horizontal

Vertical insulation from top of slab at inside edge of
outside wall down to the top of the horizontal
insulation. Horizontal insulation from the outside edge

of the vertical insulation extending 4 feet toward the
center of the slab in a direction normal to the outside of

the building in plan view.

p—
|

—

i

[l

10 vertical
and 7
horizontal

(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.

(1) Roofing Products Solar Reflectance and Thermal Emittance.

1. In order to meet the requirements of Sections 140.1, +46-+-140.2, 140.3(a)1, 141.90(b)4B2B, 150.1(cH)+211,
150.2(b)1H or 150.2(b)2, a roofing product’s thermal emittance and_an 3-year-aged solar reflectance shall be
certified and labeled according to the requirements of Section 10-113.

EXCEPTION 1 to Section 110.8(i)1: _Roofing products that are not certified according to Section 10-113 shall
assume the following default aged solar reflectance/thermal emittance values:

A—A—For asphalt shingles;: 0.08/0.75

BCB.

For all other roofing productss-: 0.10/0.75

2. If CRRC testing for an 3—year-aged solar -reflectance is not available for any roofing products, the 3—-year-aged

value shall be derived from the CRRC initial -value using the equation_p,geq=[0.2+B[pinitiat=0.2 ] Ragea=

020 i 0-21, wWhere piniial = the initial sSolar rReflectance and soiling resistance f is listed by product
type in TableABLE 110.8-AB.
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TABLE 110.8-4-B VALUES OF SOILING RESISTANCE g BY PRODUCT TYPE

Product Type CRRC Product Category B
Field-Applied Coating Field-Applied Coating 0.65
Oth 0.70

< Not A Field-Applied Coating

3. Solar Reflectance Index (SRI), calculated as specified by ASTM E 1980-01, may be used as an alternative to
thermal emittance and an 3-year-aged solar reflectance when complying with the requirements of Sections+40-1+;
140.1, 140.2, 140.3(a)1, +40:9141.0(b)HB2B, 150.1(cH)¥211, 150.2(b)1H=,or 150.2(b)2. SRI calculations shall be
based on moderate wind velocity of 2-6 meters per second. The SRI shall be calculated based on the 3-year-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, D6083, 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 ASTM 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 of 20 percent cement and shall meet the requirements
of ASTM C1583, ASTM D822, and ASTM D5870.

Rat haogtad cloly d Xlartiagl d

TABLE 110.8-CB MINIMUM PERFORMANCE REQUIREMENTS FOR LIQUID APPLIED ROOF COATINGS

Physical Property

ASTM Test Procedure

Requirement

Initial percent elongation (break)

D 2370

Minimum 200% 73° F (23° C)
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Initial percent elongation (break) D 2370 Minimum 60% 0° F (-18° C)

OR

Initial Flexibility D522, Test B Minimum pass 1” mandrel 0° F (-18°
)

Initial tensile strength (maximum stress) D 2370 Minimum 100 psi (1.38 Mpa) 73° F
(23° 0O

Initial tensile strength (maximum stress) D 2370 Minimum 200 psi (2.76 Mpa) 0° F (-

OR 18° C)

Initial Flexibility D522, Test B
Minimum pass 1” mandrel 0° F (-18°
©)

Final percent elongation (break) after accelerated D2370

weathering 1000 h

Minimum 100% 73° F (23° C)

Final percent elongation (break) after accelerated D2370
weathering 1000 h

OR
Flexibility after accelerated weathering 1000h

Minimum 40% 0° F (-18° C)

Minimum pass 1” mandrel 0° F (-18°
0

Permeance D 1653

Maximum 50 perms

Accelerated weathering 1000 h D 4798

No cracking or checking'

1. Any cracking or checking visible to the eye fails the test procedure.
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) Radiant Barrier. A radiant barrier shall have an emittance of 0.05 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, Part12
Chapter 12-13, Standards for Insulating Material.
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SECTION 110.9 - MANDATORY REQUIREMENTS FOR LIGHTING
CONTROL DEVICES_AND SYSTEMS, BALLASTS, AND LUMINAIRES

An ohtino ontraol-de o h a) 2aEEa o hie othe roq amen a o on 0
y = < v atd = a = =

(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 in-aeccordanece—with-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 eControl
ilnstallation requirements in Section 130.4.

5. Ifindicator lights are integral to a lighting control system, they shall consume no more than one watt of power per

indicator light.
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b) -All Installed Lighting Control Systems listed in Section 110.9(b) shall comply with the requirements listed below;

and all components of the system considered together as installed shall meet all applicable requirements for the
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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 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 ansat least one specific time ofs day-and-night.

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 eOccupant sSensor eControl devices in the
Title 20 Appliance Efficiency Regulations.

B. Motion Sensors shall- meet all applicable requirements for ssMotion sSensor eControls devices in the Title
20 Appliance Efficiency Regulations.

C. Vacancy Sensors shall- meet all applicable requirements for ¥Vacancy sSensor eControls 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.

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 Qutdoor 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 years; and
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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 devices; 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.

-(lc)—__Track Lighting Integral Current Limiter. An iIntegral current limiters for line-voltage track lighting shall be
recogmzed for comphance with Ftle24-Part 6 onlv if it meets all of the following requirementsshall-meet-the

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 bBe designed so that the integral-current limiter housing is permanently attached to the track so that the
traek-system will be irreparably damaged if the istegral-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:-and

6. Shall hHave the identical volt-ampere (VA) rating of the current limiter, as installed and rated for compliance
with Title-24-Part 6- clearly marked as follows; and:

elearly-marked-on-the-eirenit-breaker-So that it is visible for the building officials’ field inspection without

opening coverplates, fixtures, or panelss;_and

B. Permanently marked on the circuit breakers; and

C. On a factory-printed label that is permanently affixed to a non-removable base-plate inside the wiring
compartment.

=

Shall hHave a conspicuous permanent-factory installed label permanently affixed to the inside of the wiring
compartment warning against removing, tampering with, rewiring, or bypassing the devices; and

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 andse-cestification

of comghance documentation to the enforcement agenc¥ resgons1ble for comghance with te-the Ealifornia
isston-of California Title 24, Part 6 comphanes amentatienBuilding 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 Title
24-Part 6 only if it meets all of the following requirements:

1. —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 lightings; and
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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 panes; and

Shall have a permanently installed label that is prominently located stating the following: "NOTICE: This Panel

(me)

for Track Lighting Energy Code Compliance Only. The overcurrent protection devices in this panel shall only be
replaced with 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 comghance documentation %mto the

enforcement agency responsible for compliance w1th the Califen praEneray-Compns ission-ef California Title 24
Part 6 Building Energy Efficiency Standards-eemplia decumentation

Residential High Efficacy Light Emitting Diode (LED) Lighting-Systems. To qualify as high efficacy for

compliance with the resuientlal hghtlng Standards in Sectlon 150. O(k) a re51dent1a1hagh—e£ﬁeac—y LED luminaire ;-or

LED hght engme W

S hall be cert1f1ed to the Energy Comm1ss10n

ccordmg to Reference Joint App_endlx JA 8. LED hghtlng not certlﬁed to the Energy Commission shall be classified
as low efficacy for compliance with Section 150.0(k). Nonresidential LED lighting skeHis not required to be certified

to the Energy Commission.

(af) 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:

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

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.
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SECTION 110.10 - MANDATORY REQUIREMENTS FOR SOLAR READY
BUILDINGS

(a)

systemCovered 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 authority having jurisdiction, on or after January 1, 2014, shall comply with the requirements of
Section 110.10(b) through 110.10(e).

2. Low-rise Multl-EfamllV Bulldlngs Low- rlse multl family buildings h-eteh i BE-URS
3 FEHESYStO-S e e—yaits-shall comply with the requ1rements of Sectlon llO 10(b)

through llO 10(d).

3. Hotel/Motel Occupancies and High-rise Multi-Efamily Buildings. Hotel/motel occupancies and high-rise

multi-family buildings with ten stories or fewer shall comply with the requirements of Section 110.10(b) through
110.10(d).

4. All Other Nonresidential Buildings. All other nonresidential buildings with three stories or fewer shall comply
with the requirements of Section 110.10(b) through 110.10(d).

(b) Solar Zone.

1. Minimum Area. The solar zone shall have a mlnlmum total area as descrlbed below.

The solar zone shall comglg with access, pathway, smoke ventilation, and spacing regu1rements as specified in
Title 24, Part 9 or other Parts of Title 24 or in any sim#arrequirements 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 ssmimamatotal area no less than e£250 square feet.

EXCEPTION 1 to Section 110.10(b)1A: Single family residences with a permanently installed solar
electric system having a nameglate DC power ratrng measured under Standard Test Conditions, of no less
than 1000 watts. measured-un es

EXCEPTION 2 to Section 110.10(b)1A: 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 110.10(b)1A: Single family res1dences Wlth three stor1es or more and with a
total floor area less than or equal to 2000 square feet she areg 0
seqaarefeetand having a solar zone total area no less than 150 sguare fee

EXCEPTION 4 to Section 110.10(b)1A: 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 5 to Section 110.10(b)1A: 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 Qercent or greater. #ee%

%Solar access is the ratio of solar 1nsolat10n 1nclud1ng shade to the solar 1nsolat10n without shade Shading
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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 110.10(b)1A: Single family residences having a solar zone total area no less
than 150 square feet and where all thermostats comply with Reference Joint Appendix JAS 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 110.10(b)1A: Single family residences meeting the following conditions:

A. All installedthermostats comply with Reference Joint Appendix JAS and are capable of receiving and
responding to Demand Response Signals prior to granting of an occupancy permit by the enforcing
agency.-and

B. In-additiente-aAll applicable requirements of Section 150.0(k), except as required below:

i. a All Qermanent1¥ 1nsta11ed 1ndoor lighting is high efficacy as defined in TABLE 150.0-A or 150.0-B
D asta htineand is installed in kitchens, bathrooms, utility rooms, and garages at

a mmlmum.

#il. All permanently installed lighting in bathrooms is controlled by a vacancy sensor.

EXCEPTION to EXCEPTION 7Bii: One high efficacy luminaire as defined in TABLE 150.0-A
or 150.0-B with total lamp wattage rated to consume no greater than 26 watts of power is not
required to be controlled by a vacancy sensor.

1il. Every room which does not have permanently installed lighting has at least one switched receptacle
installed.

iv. Permanently installed night lights complying with Section 150.0(k)1E are allowed.
nghtmg 1ntegral to exhaust fans complying with Section 150.0(k)1F is allowed.:and

D-—All permanently installed outdoor lighting is high efficacy as defined in TABLE 150.0-A or 150.0-
B and is

#Vi. E—Outdeerlishtineis controlled as required in Section 150.0(k)9Ai-iii.

Low-rise i ise Multi-Efamily Buildings

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 sinimumtotal area no less thanegualte-15 percent of the total roof area of the building
excluding any skylight area.

EXCEPTION 1 to Section 110.10(b)1B: Buildings with a permanently installed solar electric system
having a nameplate DC power ratmg measured under Standard Test Conditions, of no less than one watts

measuredunderStandard-TestConditions; per square foot of roof area.

EXCEPTION 2 to Section 110.10(b)1B: Buildings with a permanently thetinstalled domestic-a solar
water-heating system complying with therequirementsef Section 150.1(¢)8Ciii.

EXCEPTION 3 to Section 110.10(b)1B: 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 Qercent or greater <oofs

J ng atod lha acc than noroan annal o Q appacg oo laco o O o “ L
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| efthetetalreofarea-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.

following conditions:

A. All thermostats in each dwelling unit comply with Reference Joint Appendix JAS and are capable of
receiving and responding to Demand Response Signals prior to granting of an occupancy permit by the
enforcing agency.

B. ———Inadditiente-aAll applicable requirements of Section 150.0(k), except as required below:

i aAll permanently installed indoor lighting in each dwelhng unit is high efficacy as defined in
TABLE 150.0-A or 150.0-B-Pesmanently—installedLaltine and is installed in kitchens, bathrooms

utility rooms, and private garages at a minimum.
. All permanently installed lighting in bathrooms is controlled by a vacancy sensor.

EXCEPTION to EXCEPTION 4Bii: One high efficacy luminaire as defined in TABLE 150.0-A
or 150.0-B with total lamp wattage rated to consume no greater than 26 watts of power is not
required to be controlled by a vacancy sensor.

1il. Every room which does not have permanently installed lighting has at least one switched receptacle
installed.

1v. Permanently installed night lights complying with Section 150.0(k)1E are allowed.

nghtmg 1ntegral to exhaust fans complying with Section 150.0(k)1F is allowed.:and

D—AAIl permanently installed outdoor lighting for private patios, entrances, balconies, and
porches is high efficacy as defined in TABLE 150.0-A or 150.0-B: and

#ikvi.  E—Outdeerlightinais controlled as required in Section 150.0(k)9Ai-iii.

EXCEPTION 5 to Section 110.10(b)1B: Buildings where the roof is designed and approved to be used for
vehicular traffic or parking or for a heliport.
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2. Orientation. All sections of the solar zone located on steep-sloped roofs shall be be-either-oriented between 110
degrees and 270 degrees of true north: = a-a-fla .

3. Shading.

A. No seefobstructions, 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 110.10(b)3: Any seefobstruction, located on the roof or any other part of the building,

that is oriented north of all points on the solar zone.

4. Structural IntegrityDesign Loads on Construction Documents. For areas of the roof designated as solar zone,

the structural design loads for Fhe-as-desizned roof dead load and roof live load fertheselar=ene-shall be clearly
indicated on the construction documents.

NOTE: Section 110.10(b)4 does not require the inclusion of any collateral loads for future solar energy systems.

(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 solar zone or alternate reserved space to the main-point of interconnection with the
electrical service-panelefthebuilding. 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 or alternate
reserved space to the buildine’s-water-heating system.

(d) Documentation. A copy of the construction documents or a comparable document indicating the information from
Section 110.10(b) through Section 110.10(¢c) shall be provided to the occupant.

(¢) Main Electrical Service Panel.

1. The main electrical service panel shall have a minimum busbar rating of 200 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”.
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SUBCHAPTER 3
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND
HOTEL/MOTEL OCCUPANCIES, AND COVERED PROCESSES—

MANDATORY REQUIREMENTS EOR SPACE-CONDITHONINGAND-SERVICE
WATER-HEATING SYSTEMS AND EQUIPMENT

SECTION 120.0—SPACE-CONBDIHONINGAND-SERVICE-WATER-
HEATINGSYSTEMS AND EQUHPMENT— GENERAL

Sections 424+120.1 through 120.9 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 subject to Title 24, Part 6. All such buildings and covered
processes shall comply with the applicable provisions of Sections +24120.1 through 120.9.

SECTION 120.1 - REQUIREMENTS FOR VENTILATION

All nonresidential, high-rise residential, and hotel/motel occupancies shall comply with the requirements of Section
| 120.1(a) through 120.1(e).

(a) General Requirements.

1. All enclosed spaces in a building that-are-nermaly-used-by-humans-shall be ventilated in accordance with the
requirements of this section and the CBC.

EXCEPTION to Section 120.1(a)l1: 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 120.1(b)1A: 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 cfm 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
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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 120.1(b)2: Transfer air. The rate of outdoor air required by Section 120.1(b)2 may be
provided with air transferred from other ventilated spaces if:

A. None of the 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
424120.1(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 $2+120.1(b)2 shall be supplied to
each space at all times when the space is usually occupied.

EXCEPTION 1 to Section $23120.1(c)1: 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 serving the
space is controlled by a demand control ventilation device complying with Section +24+120.1(c)4 or by an
occupant sensor ventilation control device complying with Section 120.1(c)5.

EXCEPTION 2 to Section $23120.1(c)1: Temporary reduction. The rate of outdoor air provided to a space may
be reduced below the level required by Section $24120.1(b)2 for up to 30 minutes eaeh-heuzat a time if the
average rate for each hour is equal to or greater than the required ventilation rate.

Pre-occupancy. The lesser of the minimum rate of outdoor air required by Section 42+120.1(b)2 or 3 complete
air changes shall be supplied to the entire building during the 1-hour period immediately before the building is
normally occupied.

Required Demand Control Ventilation. HVAC systems with the following characteristics shall have demand
ventilation controls complying with $24+120.1(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 1000 ft*> (40 square foot_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 $24120.1(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 ft? per Section $24120.1(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 $23120.1(c)3: Where space exhaust is greater than the design ventilation rate
specified in Section 424120.1(b)2B minus 0.2 cfm per ft* of conditioned area.

EXCEPTION 3 to Section $23120.1(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 $24120.1(c)3: Spaces with an area of less than 150 square feet, or a design
occupancy of less than 10 people per Section 424120.1(b)2B.
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EXCEPTION 5 to Section 120.1(¢)3: Spaces with an area of less than 1,500 square feet complying with Section
120.1(c)5.

4. Demand Control Ventilation Devices.

A. For each system with demand control ventilation, CO, sensors shall be installed in each room that meets the
| criteria of Section +24120.1(c)3B with no less than one sensor per 10,000 ft? of floor space. When a zone or
a space is served by more than one sensor, signal from any sensor indicating that CO, is near or at the
setpoint within a space, shall trigger an increase in ventilation to the space;

B. CO, sensors shall be located in the room between 3 ft and 6 ft above the floor or at the anticipated height of
the occupants heads;

C. Demand ventilation controls shall maintain CO, concentrations less than or equal to 600 ppm plus the
outdoor air CO, concentration in all rooms with CO, sensors;

EXCEPTION to Section $23120.1(c)4C: The outdoor air ventilation rate is not required to be larger than
the design outdoor air ventilation rate required by Section $24120.1(b)2 regardless of CO, concentration.

D. Outdoor air CO, concentration shall be determined by one of the following:
i.  CO, concentration shall be assumed to be 400 ppm without any direct measurement; or

ii. CO, concentration shall be dynamically measured using a CO, sensor located within 4 ft of the outdoor
air intake.

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 CO, sensors, plus the rate required by Section 42+120.1(b)2 for other spaces served by the
system, or the exhaust air rate whichever is greater;

F. CO; 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-erealibrated-at-start-up,
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 +24120.1(b)2 to the zone serviced by the sensor at all times that the
zone is occupied.

G. The CO, 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 120.1(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 damper 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 vacantfellewingwacaney—infor all rooms served by a zone damper on a
multiple zone system, and the occupant does not require cooling or heating, then no outside air is required
and supply air shall be zero.

D.- Within 30 minutes after being vacant for e in-all rooms served by a single zone system, the
single zone system shall cycle off the supply fan when the occupant does not require cooling or heating.

SECTION 120.1 — REQUIREMENTS FOR VENTILATION



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 136

E. In spaces equipped with an occupant sensor, when vacant during hours of expected occupancy and the
occupied ventilation rate required by Section 120.1(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 the following:

i.  For spaces with a design occupant density, or a maximum occupant load factor for egress purposes in the
reater than or equal to 25 people per 1000 ft* (40 square foot or less per person); 25%-percent of

the rate listed in TABLE 120.1-A.

ii.- For spaces with a design occupant density, or a maximum occupant load factor for egress purposes in the

CBC, less than 25 people per 1000 ft*> (more than 40 square foot per person); 50% percent of the rate
listed in TABLE 120.1-A.

(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
+24120.1(b)2, the outdoor air shall be ducted to discharge either:

1.  Within 5 feet of the unit; or
2. Within 15 feet of the unit, substantially toward the unit, and at a velocity not less than 500 feet per minute.
(e) Design and Control Requirements for Quantities 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.

3. Measured outdoor air rates of constant volume mechanical ventilation and space-conditioning systems shall be
within 10% percent of the required outside air rate.

TABLE +21120.1-A MINIMUM VENTILATION RATES

TYPE OF USE CFM PER SQUARE FOOT OF
CONDITIONED FLOOR AREA
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 ft?)

30 cfim/guest room

Hotel guest rooms (500 ft* or greater) 0.15
Retail stores 0.20
All others 0.15
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SECTION 122120.2 - REQUIRED CONTROLS FOR SPACE-CONDITIONING
SYSTEMS

Space-conditioning systems shall be installed with controls that comply with the applicable requirements of Subsections
| (a) through (ik).

(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 422120.2(b).

EXCEPTION to Section 422120.2(a): An independent perimeter heating or cooling system may serve more than one
zone without individual thermostatic controls if:

A. All zones are also served by an interior cooling system;
B. The perimeter system is designed solely to offset envelope heat losses or gains;

C. The perimeter system has at least one thermostatic control for each building orientation of 50 feet or more;
and

D. 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 422120.2(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.

Where used to control comfort cooling, the thermostatic controls shall be capable of being set, locally or
remotely, up to 85°F or higher.

Where used to control both comfort heating and comfort cooling, the thermostatic controls shall meet #ems-items
1 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 $22120.2(b)3: Systems with thermostats that require manual changeover between
heating and cooling modes.

Thermostatic controls for all unitary single zone, air conditioners, heat pumps, and furnaces, shall comply with
the setbaekthermestatrequirements of Section 110.2(c) and Reference Joint Appendix JAS or, if equipped with
DDC to the Zone level, with the Automatic Demand Shed Controls of Section 422120.2(h).

EXCEPTION 1 to Section $22120.2(b)4: Systems serving zenes-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: Gravity gas wall heaters, gravity floor heaters, gravity room heaters, non-
central electric heaters, fireplaces or decorative gas appliances, wood stoves, room air conditioners, and room air-
conditioner heat pumps.

(c) Hotel/Motel Guest Room and High-rise Residential Dwelling Unit Thermostats.
1.

-Hotel/motel guest room thermostats shall-kave:
+—A. Have Nnumeric temperature setpoints in °F_and °C; and

2—B. Have Ssetpoint stops, which are accessible only to authorized personnel, te-restriet-over-heating-and
over-eoolingsuch that guest room occupants cannot adjust the setpoint more than +5°F (£3°C):; and

BC. Meet the requirements of Section 150.0(i).

EXCEPTION to Section 120.2(¢)1: Thermostats that are integrated into the room heating and cooling
equipment.
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| 2. High-rise residential dwelling unit thermostats shall meet the esatrel-requirements of Section 150.0(1).

(d) Heat Pump Controls. All heat pumps with supplementary electric resistance heaters shall be installed with controls
| that comply with Section 110.2(b).

(e) Shut-off and Reset Controls for Space-conditioning Systems. Each space-conditioning system shall be installed
with controls that comply with-Hems+-and2-below the following:

1. The control shall be capable of automatically shutting off the system during periods of nonuse 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 $22120.2(e)1: 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 if the system provides mechanical heating; and

| EXCEPTION to Section 122120.2(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 if the system provides mechanical cooling.

| EXCEPTION to Section $22120.2(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 100 ft22 cElassrooms greater than 750 ft’and conference, convention, auditorium and

meeting center rooms greater than 750 ft* 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 120.1(c)5.

EXCEPTION 1 to Sections $22120.2(e)1, 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 $22120.2(e)1, 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 $22120.2(e)1, 2, and 3: Systems with full load demands of 2 kW or less, if they
have a readily accessible manual shut-off switch.

| EXCEPTION 4 to Sections $22120.2(e)1 and 2: Systems serving hotel/motel guest rooms, if they have a
readily accessible manual shut-off switch.

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.

(f) Dampers for Air Supply and Exhaust Equipment. Outdoor air supply and exhaust equipment shall be installed
with dampers that automatically close upon fan shutdown.
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(2

(h)

(1

EXCEPTION 1 to Section $22120.2(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 $22120.2(f): Gravity and other nonelectrical equipment that has readily accessible
manual damper controls.

EXCEPTION 3 to Section $22120.2(f): At combustion air intakes and shaft vents.
EXCEPTION 4 to Section $22120.2(f): Where prohibited by other provisions of law.

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.

1. 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 422120.2(¢e)1.

EXCEPTION to Section 122120.2(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.

Automatic Demand Shed Controls. HVAC 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 in 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 120.2(h)1 and 120.2(h)2, for non-critical zones

during the demand response period.

Economizer Fault Detection and Diagnostics (FDD). All air-cooled unitary direct-expansion units, equipped with

an economizer and mechanical cooling capacity at AHRI conditions of greater than or equal to 54,000 Btu/hr, shall

nclude a Fault Detectlon and Dlagnostlcs (FDD) system in accordance with subsections 120.2(i)2. through 120.2(i)9.

sties=Air-cooled unitary direct expansion units include packaged, split-systems,
heat pumps, and varlable refrlgerant ﬂow (VRF), where the VRF capacity is defined by that of the condensing unit.

1. The following temperature sensors should be permanently installed to monitor system operation: outside air,
supply air, and return air; and

2. Temperature sensors shall have an accuracy of +2°F over the range of 40°F to 80°F; and
3. Refrigerant pressure sensor, if used, shall have an accuracy of +3 percent of full scale; and
4. The controller shall have the capability of displaying the value of each sensor; and
5. The controller shall provide system status by indicating the following conditions:

A. Air temperature sensor failure/fault
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Not economizing when it should
Economizing when it should not
Damper not modulating

Excess outdoor air

m o 0w

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

7. _Faults shall be reported to a fault management application accessible by day-to-day operating or service
personnel, or annunciated locally on zone thermostats; and

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

E. Excess outdoor air

9. The FDD System shall be certified by the Energy Commission as meeting requirements 120.2(i)1 through

120.2(i)8 in accordance with Section 100(h).

SECTION 123120.3 - REQUIREMENTS FOR PIPE INSULATION

The piping 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 (a) or (b). 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.

Insulation shall be protected from damage, including that due to sunlight, moisture, equipment maintenance, and wind,
including but not limited to, the following:

Insulation exposed to weather shall be suitable for outdoor service by either being rated by the manufacturer for outdoor
use or by being covered 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.

Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned space shall include
a vapor retardant located outside the insulation (unless the insulation is inherently vapor retardant), all penetrations and
joints of which shall be sealed.

EXCEPTION 1 to Section $23120.3: Factory-installed piping within space-conditioning equipment certified under
Section 111 or 112.

EXCEPTION 2 to Section 423120.3: Piping that conveys fluids with a design operating temperature range between 60°F
and 105°F.

EXCEPTION 3 to Section 123120.3:-Piping-that serves-proecessloads; Ggas piping, cold domestic water piping,
condensate drains, roof drains, vents, or waste piping.

EXCEPTION 4 to Section $23120.3: Where the heat gain or heat loss to or from piping without insulation will not
increase building source energy use.

EXCEPTION 5 to Section $23120.3: 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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(a) For 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.

(b) 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 EQUATION 120.3-A:

EQUATION 423120.3-A INSULATION THICKNESS EQUATION

K
k

t
T=PR||1+—| -1
PR
WHERE:
T = Minimum insulation thickness for material with conductivity K, inches.
PR = Pipe actual outside radius, inches.
t = Insulation thickness 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.
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TABLE +23120.3-A PIPE INSULATION THICKNESS

NOMINAL PIPE DIAMETER (in inches)
FLUID CONEKIS(T;EVITY INSULATION [ o
TEMPERATURE | o g o o | MEAN RATING 5 12520t | 25041542 | oo 8 and
RANGE In Blu-inch per- | ppnpERATURE <1542 to<4 =20=2 larger
©F) ho;lr :)er sc!ll;are F) 1 and less
oot per °F) INSULATION THICKNESS REQUIRED (in inches)

Space heating, -aae=Hot Water systems (steam, steam condensate and hot water)-keating= and DemestieService Water Heating
Systems)

Above 350 0.32-0.34 250 s 2:55.0 3.05.0 5.035 5.035
254.5
15
251-350 0.29-0.31 200 2:54.0 2545 3545 3545
3.02:6
+0
201-250 0.27-0.30 150 +52.5 2:02.5 2:03.0 353.0
+52.5
05
141-200 0.25-0.29 125 s 1.5 +52.0 +52.0 2.0+5
05
105-140 0.2224-0.28 100 10 1.56 +01.5 1.5 1.5

+5 +5
Space cooling systems (chilled water, refrigerant and brine)
| 40-60 0.213-0.27 75 05 0.5 1.0 1.0 1.0
0.5
| Below 40 0.230-0.276 7550 +0 1.5 1.5 1.5 1.5
1.0

SECTION 124120.4 - REQUIREMENTS FOR AIR DISTRIBUTION SYSTEM
DUCTS AND PLENUMS

(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 28072010 CMC Sections 601.0, 602.0, 603.0, 604.0, 605.0, and
ANSI/SMACNA-006-2006 HVAC Duct Construction Standards Metal and Flexible 3rd EditionStandard-6-5,
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 181A, or UL 181B. 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 of R-8:

1. Outdoors; or

2. In a space between the roof and an insulated ceiling; or

3. Ina 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.
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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 of R-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 181 and UL 181A.

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.

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 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.

| (c) All duct insulation product R-values shall be based on insulation only (excluding air films, vapor barriersretarder, or
other duct components) and tested C-values at 75°F mean temperature at the installed thickness, in accordance with
| ASTM C518 or ASTM C177, 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.
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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,

Q)

showing the thermal performance R-value for the duct insulation itself (excluding air films, vapor retarderbarriers, or
other duct components), based on the tests in Section +24120.4(c) and the installed thickness determined by Section
124120.4(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.

SECTION 125120.5 - REQUIRED NONRESIDENTIAL MECHANICAL
SYSTEM ACCEPTANCE

(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 NA7.5.1

2. Constant volume, single zone unitary air conditioning and heat pump unit controls shall be tested in accordance
with NA7.5.2.

3. Duct systems shall be tested in accordance with NA7.5.3 where either:
A. They are new duct systems that meet the criteria of Sections 140.4(kl)1, 140.4(kl)2, and 140.4(kl)3; or
B. They are part of a system that meets the criteria of Section +48-:9141.0(b)24D.

4.  Air economizers shall be tested in accordance with NA7.5.4.

EXCEPTION to Section $25120.5(a)4: Air economizers installed by the HVAC system manufacturer and
certified to the Commission as being factory calibrated and tested are exempted from the Functional Testing

section of the Air Economizer Controls acceptance test as described in netrequired-to-be-field-testedper
NA7.5.4.2.

Demand control ventilation systems required by Section 42+120.1(c)3 shall be tested in accordance with NA7.5.5
Supply fan variable flow controls shall be tested in accordance with NA7.5.6
Hydronic system variable flow controls shall be tested in accordance with NA7.5.7 and NA7.5.9

el

Boiler or chillers that require isolation controls per Section 140.4(3k)2 or 140.4(3k)3 shall be tested in accordance
with NA7.5.7

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
NA7.5.11.

12. Automatic fault detection and diagnostics (FDD) for air handling units and zone terminal units shall be tested in
accordance with NA7.5.12.
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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 NA7.5.15.

16. Water-cooled chillers served by cooling towers with condenser water reset controls shall be tested in accordance
with NA7.5.16.

17. When an Energy Management Control System is installed, te-fanetion-as-athermestatfor comphiance-vath-Til

24-DPart 6t shall functionally meet all of the applicable requirements of Seetion1H8-2(e

=
o
=+
N
g

SECTION 120.6 - MANDATORY REQUIREMENTS FOR REFRIGERATED
WAREHOUSES-COVERED PROCESSES

(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 1601 through 1608).

Refrigerated Spaces that (i) comprise a total of 3,000 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 Insulation Requirements. Exterior surfaces of refrigerated warehouses shall be insulated at least to the
R-values in TABLE 120.6-A-A.
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| TABLE 120.6-A-4 REFRIGERATED WAREHOUSE INSULATION

SPACE SURFACE MINIMUM R-VALUE (°F-hr-sf/Btu)
| Roof/Ceiling R-3640
Wall R-36
| Frezen-Storagelreezers Floor R-3635
Floor with all heating from productive R-20
| refrigeration capacity®!
Roof/Ceiling R-28
| Cold-SterageCoolers Wall RS
" 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.

b)2. Underslab heating. Electric resistance heat shall not be used for the purposes of underslab heating.

EXCEPTION to Section 120.6(ba)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 fEan-powered evaporators used in coolers and freezers shall conform to the
following:

1A. 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 of 70 percent when rated in
accordance with NEMA Standard MG 1-2006 at full load rating conditions.

2B. 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 humidityeenditions.

EXCEPTION 1 to Section 120.6(a)3B: Addition, alteration or replacement of less than all of the
evaporators in an existing refrigerated space that does not have speed-controlled evaporators.

EXCEPTION 2 to Section 120.6(a€)3B2: 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.Evaperaters-served-by-a-single-compresser
withoutatondine-capabiitye:

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 (space with design cooling capacities of greater than 240
Btu/hr-ft? (2 tons per 100 ft?)).

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(2)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
Btu/hr-ft? (2 tons per 100 {t?)).

4. Condensers. New fEan-powered condensers on new refrigeration systems shall conform to the
following:

2A. Design saturated €Econdensing temperatures for evaporative-cooled condensers-underdesign-conditions;
ineluding butnetlimited-to- and water-cooled condensers served by fluid coolers or cooling towers shall be

less than or equal to:
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Ad. The design wetbulb temperature plus 20°-F in locations where the design wetbulb temperature is less
than or equal to 76°-F; or

Bii. The design wetbulb temperature plus 19°-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 /reezing, and/or
process refrigeration cooling for other than a refrigerated space.

3B. Design saturated €condensing temperatures for air-cooled condensers underdesign-eonditions-shall be less
than or equal to the design drybulb temperature plus 10°-F for systems serving frezensteragefreezers and
shall be less than or equal to the design drybulb temperature plus 15°-F for systems serving eeld

storagecoolers.

EXCEPTION 1 to Section 120.6(a)(d4)3B: Unitary-eCondensing units_with a total compressor horsepower
less than 100 HP.

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.

4C. 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
condenser-fans serving a common condenser leep-high side in unison. The minimum condensing temperature
setpoint shall be less than or equal to 70°-F.

5D. 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 leep-high side in unison. The minimum condensing temperature setpoint shall be less than or
equal to 70°-F eset-i-respoen i cHpE e efrigerat

a¥a e tn mhiont dwhy I N O o on em laad
a Y atd d Y d

p-anae Rran-4-60—y all be-eitherpermanentsphl
capacitor-or-electronically-commutated-metors-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.

A male

F. Fan-powered condensers shall meet the condenser efficiency requirements listed in Table ABLE 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
r Evaporative- |
with THR Capacity > 8,000 All 350 Btuh/Watt
MBH 100°F r ndensin
r Evaporative- | °
vith THR Capacity < 8,000 r Wi Ib Temperatur
MBH and In r Ev rative- Al 180 Biuh/watt
Cooled
Ammonia 75 Btuh/Watt °
Outdoor Air-Cooled e tire (SCT). O5°F
Halocarbon 65 Btuh/Watt Qutdoor Drybulb Temperature
Indoor Air-Cooled All Exempt
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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.

2B. The-compressorspeed-ef-aNew open-drive screw compressors in new refrigeration systems with a design
saturated suction temperature (SST) of 28°F or lower that discharges to the system condenser pressure

greater-than-50-hp-shall control compressor speed be-contrellable-in response to the refrigeration load-erthe

EXCEPTION 1 to Section 120.6-(a)e5)2B: Refrigeration plants with more than one dedicated compressor
per suction group.

EXCEPTION 2 to Section 120.6(a)SB: Compressors and condensers on a refrigeration system for which

more than 20 percent of the total design refrigeration cooling load is for quick chilling orf 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 non-refrigerated spaces, shall have an infiltration barrier consisting of strip curtains, an
automatically-closing door, or an air curtain designed by #sthe manufacturer for use in the passageway and
temperature for which it is applied.

EXCEPTION 1 to Section 120.6(a)6: Openings with less than 16 ft* of opening sizearea.
EXCEPTION 2 to Section 120.6(a)6: Dock doorways for trailers.
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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.- Flectric resistance underslab heating systems shall be tested in accordance with NA7.10.1.

B.- Evaporators fan motor controls shall be tested in accordance with NA7.10.2.

C.- Evaporative condensers shall be tested in accordance with NA7.10.3.1.

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

&3 walk-in coolers or freezers connected to remote compressor units or condensing units,

shall meet the requirements of Subsections 1 through 4.

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)1B 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 MINIMUMinimum SPECIFICpeeifie . "
TYPEondenserEype EFFICIENCY Efficieney-" RATINGating CONDITIONeadition
. 100°F Saturated Condensing Temperature (SCT), 70°F Entering
Evaporative-Cooled 160~ Btuthy/W Wetbulb Temperature
Air-Cooled 65 (BtuthyW 105°F Saturated Condensing Temperature (SCT), 95°F Entering
Drybulb Temperature
® See Section 100.1 for definition of condenser specific efficiency.

EXCEPTION 1 to Section 120.6(b)1E: -Condensers with a Total Heat Rejection capacity of less than
150,000 MBtuhH at the specific efficiency rating condition.
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EXCEPTION 2 to Section 120.6(b)1E: -Stores located in Climate Zone 1.
EXCEPTION 3 to Section 120.6(b)1E: -Existing condensers that are reused for an addition or alteration.

F. Air-cooled condensers shall have a fin density no greater than 10 fins per inch.
EXCEPTION 1 to Section 120.6(b)1F: -Micro-channel condensers.
EXCEPTION 2 to Section 120.6(b)1F: -Existing condensers that are reused for an addition or alteration.

EXCEPTION to Section 120.6(b)1A-threush-E: New 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 of
30°F or higher, or suction groups that comprise the high stage of a two-stage or cascade system or that
primarily serve chillers for secondary cooling fluids.

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.

A—T ighting 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 non-business 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.

EXCEPTION to Section 120.6(b)3A: Stores which are normally open for business 140 hours or more per week.

4. —Refrigeration Heat Recovery.

A. HVAC 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.
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EXCEPTION 2 to Section 120.6(b)4A: HVAC systems or refrigeration systems that are reused for an
addition or alteration.

B. The increase in hydrofluorocarbon-HEE refrigerant charge associated with refrigeration heat recovery
equipment and piping shall be no greater than 0.35 Ibs per 1,000 Btu/h of heat recovery heating capacity.

5. —Commercial Refrigeration System Acceptance. Before an occupancy permit is granted for a new retail food
store, or before a new refrigeration system serving a retail food store 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:

-Air-cooled condensers and fluid coolers shall be tested in accordance with NA7.14.1

-Evaporative condensers, fluid coolers and cooling towers shall be tested in accordance with NA7.14.2

-Liquid subcooling shall be tested in accordance with NA7.14.4

A
B
C. -Compressor floating suction controls shall be tested in accordance with NA7.14.3
D
E

-Display case lighting controls shall be tested in accordance with NA7.14.5

F. -Refrigeration heat recovery shall be tested in accordance with NA7.14.6

(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
509% percent of design airflow.

3.-_CO shall be monitored with at least one sensor per 5,000 ft>, with the sensor located in the highest expected
concentration locations, with at least two sensors per proximity zone. A proximity zone 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/ft> when the garage is seheduledto-be-occupied.

6.- The system shall maintain the garage at negative or neutral pressure relative to other occupiable spaces when the
garage 1s 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.

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.

1. If any sensor has not been calibrated according to the manufacturer’s recommendations within the
specified calibration period, the sensor has failed.

1i. 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 hours, the sensor has failed.
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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 NA7. 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 of a 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 of 2.5 MMBtu/h (2,500, 000 Btu/h) and above in Wh1ch the boiler
is designed to operate with a non-positive vent static pressur : 5

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 of 5 MMBtu/h (5,000,000 Btu/h) to 10 MMBtu/h
(10,000,000 Btu/h) 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 of 20 percent to 100 percentthe-entire-firineranse. 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 of 20 percent to 100 percentthe-entire-firinaranese. 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.

(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 1
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.

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
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——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; ors= A s i
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A. #-Compressed air systems with more than one compressor online 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.

AB. 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(ee)1: -Compressed air systems in existing facilities that are aaddingltesing or

replacing less than 50% percent of the total capacity 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 as-appresed 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.

—Compressed Air System Acceptance. Before an occupancy permit is granted for a compressed air system

subject to Ssection 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 NA7. 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.
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SECTION 120.7 -MANDATORY INSULATION REQUIREMENTS

RESERVED

Any newly -eenstructed-buildingin-anenresidential-high-rise residentiabconstructed nonresidential and high-rise
residential and hotel/motel buildings shall meet the minimum requirements in this Section.

(a) Roof/Ceiling Insulation. The opaque portions of the roof/ceiling that separates conditioned spaces from

unconditioned spaces or ambient air shall meet the applicable requirements of Items 1 and 2 below:

1. Metal Building- The weighted average U-factor of the roof assembly shall not exceed 0.098.

2.  Wood Framed and Others- T-he weighted average U-factor of the roof assembly shall not exceed 0.075.

(b) Wall Insulation. The opaque portions of fsamed-walls that separate conditioned spaces from unconditioned spaces or
ambient air shall meet the applicable requirements of Items 1 through 564 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 0.098.

3. Light Mass Walls- A sinimuam-6 inches or greater Hollow Core Concrete Masonry Unit shall haveing a U-factor
not to exceed 0.440.

4. Heavy Mass Walls- A mimimum 8 inches or greater Hollow Core Concrete Masonry Unit shall havisge a U-
factor not to exceed 0.690.

45. Wood Framed and Others- T-he weighted average U-factor of the wall assembly shall not exceed 0.110.

6 Glass Spandrel Panels and Glass Curtain Wall- The weighted average U-factor of the Glass spandrel panels
and glass curtain wall assembly shall not exceed 0.280. -

(c) _Floor and Soffit Insulation. The opaque portions of floors and soffits that separate conditioned spaces from
unconditioned spaces or ambient air shall meet the applicable requirements of Items 1 and 2 below:

-1. Raised Mass Floors- Shall have Aa minimum of 3 inches of lightweight concrete over a metal deck or the
weighted average U-factor of the floor assembly shall not exceed 0.269.

2. Other Floors-The weighted average U-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)

SECTION 120.8 — RESERVED:BUILDING COMMISSIONING

For all new nonresidential buildings, the subsections of 120.8 (a) through (i)elementslisted-be foref building
commissioning shall be included in the design and construction processes of the building project to verify that the building
energy systems and components meet the owner’s or owner representative’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 covered processes. For buildings less than 10,000 ft*, only the design review
requirements in Sections 120.8(d) and 120.8(¢e) shall be completed.

(a) Summary of Commissioning Requirements. The following items shall be completed:

1.- Owner’s or owner representative’s project requirements;

2.- Basis of design;
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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 Reepresentative’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;

3.- Ventilation requirements;

4.- Project program, including facility functions and hours of operation, and need for after hours operation; and

5.- Equipment and systems expectations.

EXCEPTION to Section 120.8(b): Buildings less than 10,000 ft.

(c)- ——Basis of Design (BOD). 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, and updated as necessary during the design and construction
phases. The Basis of Design document shall cover the following systems:

1. -Heating, ventilation, air conditioning (HVAC) systems and controls;

2. Indoor lighting system and controls; and

3. Water heating systems and controls; and

4. Covered processes.

EXCEPTION to Section 120.8(c): Buildings less than 10,000 ft’.

(d) ——Design Phase Design Review.

1. Design Reviewer Requirements. For buildings less than 10,000 ft*, design phase design review may be
completed by the design engineer. Buildings between 10,000 and 50,000 ft* require completion of the Ddesign
Reeview Cehecklist by either an engineer in-house to the design firm but not associated with the building project,

or a third party design engineer. For buildings larger than 50,000 ft* or for buildings with complex mechanical
systems, an independent, review of these documents by a third party design engineer is required.

2. Design Review. During the schematic design phase of the building project, the owner or owner’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 Checklist compliance form in the Certificate of Compliance documentation (see Section 10-103).

3. Construction Documents Design Review. The Construction Documents Design Review compliance form 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 Construction Documents Design Review compliance form in the Certificate of
Compliance documentation (see Section 10-103).

(¢) Commissioning measures shown in the construction documents. Include commissioning measures or
requirements in the construction documents (plans and specifications). Commissioning measures or requirements
should be clear, detailed and complete to clarify the commissioning process. These requirements should include the
list of systems and assemblies commissioned, testing scope, roles and responsibilities of contractors, requirements for
meetings, management of issues, the commissioning schedule, operations and maintenance manual development and
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of training, and checklist and test form development, execution and documentation. Include, for information only,
roles of non-contractor parties.

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 Section 120.8(f): Buildings less than 10,000 ft.

(2) 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, 120.6, 130.4 and 140.9. Functional performance testing reports shall contain
information addressing each of the bulldlng components tested, the testmg methods utilized, and 1nclude any readings

and ad1ustments made

EXCEPTION to Section 120.8(g): Buildings less than 10,000 f>.

(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 this-eede 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 -itis, what it does and with what other systems or
equipment it interfaces)

B. Review and demonstration of operation, servicing and preventive maintenance procedures
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C. Review of the information in the Systems Manual

D. Review of the record drawings on the systems and/ equipment

EXCEPTION to Section 120.8(h): Buildings less than 10,000 ft.

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 representative.

EXCEPTION to Section 120.8(i): Buildings less than 10,000 ft*.

SECTION 120.9 —- RESERVEDMANDATORY REQUIREMENTS FOR
COMMERCIAL BOILERS.

(a) Combustion air positive shut-off shall be provided on all newly installed boilers as follows:

1. All boilers with an input capacity of 2.5 MMBtu/h (2,500,000 Btu/h) and above, in which the boiler is designed
for negative or zero pressure operation.

2. All 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).

(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 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 the entire firing range.

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.
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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 AND EQUIPMENT—GENERAL

(a) Except as provided in Subsections (b)-aré-(e), the design and installation of all lighting systems and equipment in
nonresidential, high-rise residential, hotel/motel buildings, ard-outdoor lighting, and electrical power distribution
systems subject to-Fitle24; Rart-6;Part 6 shall comply with the applicable provisions of Sections 434+130.0 through
139130.5. AlHightingeen d-equipment-shall- be-installed-in-accordance with-the man trer'sinstraction

5.
aB

(b) Functional areas where compliance with the residential lighting Standards are-is required. The design and

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.

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 appheablerequirements
of Section 130.1(c)8456-0¢s).

5. Dormitory and Senior housing dwelling accommodations.

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, pre-printed, 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.

EXCEPTION to Section 130.0(¢c)1B:: 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.
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i. _ High intensity discharge luminaires, having an integral electronic ballast, with a maximum relamping
rated wattage of 150 watts.

ii. Low-voltage luminaires (except low voltage track systems), < 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.

#B. For recessed luminaires with line-voltage medium screw base sockets, wattage shall not be less than 50 watts
per socket.

23. 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.

34. Screw-based adaptors shall not be used to convert an incandescent luminaire to any type of non-incandescent
technology. Screw-based adaptors, including screw-base adaptors classified as permanent by the manufacturer,
shall not be recognized for compliance with Part 6.

45. Luminaires and luminaire housings manufactured with incandescent screw base sockets shall be classified only as
incandescent. Field modifications, including hard wiring of an LED module, shall not be recognized as

converting an incandescent luminaire or luminaire housing to a non-incandescent technology for compliance with
Part 6.
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6. Luminaires with permanently installed or remotely installed ballasts. The wattage of such luminaries shall be
determined as follows:

A. Wattage shall be the 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. Replacement of lamps in a luminaire manufactured or rated for use with linear fluorescent lamps, with linear
lamps of a different technology such as linear LED lamps, shall not be recognized as converting the
fluorescent luminaire to a different technology for compliance with Part 6.

7. Line-voltage lighting track and plug-in busway which allows the addition or relocation of luminaires 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
cla531ﬁcat10n and wattage is determined according to the applicable provisions in Section 130.0(dc)yd2;
a5 able, or 45 watts per linear foot; or

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 ssast-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 Béiii) to determine luminaire power; or
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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 B€ivj 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 lummalres w1th0ut
rewrrln the wattag ge shall be the rated watta ¢ of the lamp/transformer combination=liste 3 :

B. For low-voltage lighting systems, including low voltage tracks and other low-voltage lighting systems which
allow the addition of lamps, lamp holders, or luminaires without rewrrlng, the wattage shall be the maximum
rated input wattage of the transformer,Hsted abel labeled in

accordance with item 1, or the maximum rated wattage pubhshed in transformer rnanufacturer s catalogs, as
specified by UL 2108.

9. Light emitting diode (LED) Luminaires, and LED Light Engine.—sks

A. The wattage of such luminaires ¥Wattage-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-&

speeifiedby UL labeled in accordance with %Sectron 130 Ogc)

C. An LED lamp, integrated or non-integrated type in accordance with the definition in ANSI/TES RP-16-2010,
shall not be classified as a LED lighting system for compliance with Part 6. LED modules having screw-
bases including 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.
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D. Luminaires and luminaire housings equipped with screw-base sockets shall not be classified as a LED
lighting system for compliance with Part 6.

E. —Luminaires manufactured or 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 with
Part 6.

F. For LED lighting systems which allow the addition of luminaires or light engines without rewiring, the
wattage of such lumlnalres shall be the maximum rated input wattage of the power supply, listed-en-=a
sermanent—pre-printed—fae astalledlabellabeled in accordance with Section 130.0(c)liessL or

pubhshed in the power sum)lv manufacturer s catalog.

10. The wattage of all other miscellaneous lighting egu1p_ment 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)li#tem=t, or Dubhshed in manufacmrer S catalogs based on
independent testing lab reports as specified by UL 1574 or UL 1598. Lighting technologies listed in subsections
12 through 9 shall be determined in accordance with the applicable requirements in subsections 1 through 9.

(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.
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SECTION 130.1 - INDOOR LIGHTING CONTROLS THAT SHALL BE
INSTALLED

-(a) Area Controls.

1. All luminaires shall be functionally controlled with manually switched ON and OFF lighting controls. Each area
enclosed by ceiling-height partitions shall be independently controlled.

EXCEPTION to Section 130.1(a)1: Up to 0.2 watts per square foot of lighting in any area within a building may
be continuously illuminated during occupied times to allow for emergency egress, if:

A. The area is designated an emergency 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 switches for the egress lighting isare not eentrell ed-by— switehes-accessible to unauthorized

personnel.

2. The lighting controls shall meet the following requirements:

A. Shall Bbe readily accessible; and

B. Shall Bbe operated with a manual switch that is located in the same room or area with the lighting that is
controlled by that lighting control; and

C. Iif controlling dimmable luminaires, Mas-be a dimmer switch that allows manual ON and OFF functionality,
and is capable of manually controlling lighting through all lighting control steps that are required in Section
130.1(b).

EXCEPTION 1 to Section 130.1(a)2: In malls, auditoriums, retail and wholesale sales floors, industrial

facilities, 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 130.1(a)2: Public restrooms having two or more stalls may use a captive key
override or other manual switch not accessible to unauthorized personnel.
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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 130.1(a)l, 2, or 4.

4. Separately Controlled Lighting Systems. In addition to the requirements in Section 130.1(a)1, 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 meet the following requirements:

1. Lighting shall have the required number of control steps and meet the uniformity requirements in accordance
with FableTABLE 130.1-A; and

32. Multi-level lighting controls shall not override the functionally of other lighting controls that-are-installed
required for compliance with Sections 130.1(a), and (c) through (e); and

43. Each luminaire shall be controlled by at least of one of the following methods:
A. Manual dimming meeting the applicable requirements of Section 130.1(a)

B. Lumen maintenance as defined in Section 100.1

C. Tuning as defined in Section 100.1
D. Automatic daylighting controls in accordance with Section 130.1(d)

E. Demand responsive lighting controls in accordance with Section 130.1(e)

EXCEPTION 1 to Section 130.1(b): Classrooms, with a connected general lighting load of 0.7 watts per square feet
and less, shall have at least one control step between 30-70 percent of full rated power.

EXCEPTION 2 to Section 130.1(b): An area enclosed by ceiling height partitions that has only one luminaire with

no more than two lamps.
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(c) _Shut-OFF Controls

1. In addition to lighting controls installed to comply with Sections 130.1(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. Separatels=controls for the lighting on each floor; and
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C. Separately controls for a space enclosed by ceiling height partitions not exceeding 5,000 square feet; and

EXCEPTION to Section 130.1(¢)1C: 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. —Separately controls for general, display, ornamental, and display case lighting.

EXCEPTION 1 to Section 130.1(¢)1: Where the lighting is serving an area that is in continuous use, 24 hours
per day/365 days per year.

EXCEPTION 2 to Section 130.1(c)1: Lighting complying with Section 130.1(c)5, or 7.

EXCEPTION 3 to Section 130.1(c)1: In office buildings, up to 0.05 watts per square foot of lighting in any area
within a building may be continuously illuminated, provided that the area is designated an emergency 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 130.1(¢c)1: Electrical equipment rooms subject to Article 110.26(D) of the California
Electric Code.

Countdown timer switches shall not be used to comply with the automatic shut-OFF control requirements in

Section 130.1(¢c)1.

EXCEPTION 1 to Section 130.1(¢)2: Single-stall bathrooms less than 4870 square feet, and closets less than

4070 square feet may use countdown timer switches with a maximum setting capability of fizze-ten minutes to
comply with the automatic shut-Off requirements.

EXCEPTION 2 to Section 130.1(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.

If an automatic time-switch control, other than an occupant sensing control, is installed to comply with Section

130.1(c)1, it shall incorporate an override lighting control that:

A. Complies with Section 130.1(a); and

B. Allows the lighting to remain ON for no more than 2 hours when an override is initiated.

EXCEPTION to Section 130.1(¢)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.

If an automatic time-switch control, other than an occupant sensing control, is installed to comply with Section

130.1(c)1, 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.

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 addition, controls shall be provided that allow the lights to be manually shut-
OFF in accordance with Section 130.1(a) regardless of the sensor status.

Areas where partial ON/OFF occupant sensing controls are required in addition to complying with Section

130.1(c)1.

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 1 to Section 130.1(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.
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EXCEPTION 2 to Section 130.1(¢)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.

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 ON/OFF occupant sensing controls are required instead of complying with Section

130.1(c)1.

A. Lighting in stairwells and common area corridors which 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)7A: 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 FableTABLE 130.1-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 130.1(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 130.1(¢c)7B: Metal halide luminaires with a lamp plus ballast mean system
efficacy of greater than 75 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.
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(d) Automatic Daylighting Controls.

1.

Daylit Zones shall be defined as follows:

A. SKYLIT DAYLIT ZONE is the rough area in plan view under 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 Yse-the bottom of the skylight well for skylights having wells, or $s-the bottom of the skylight if no
skylight well exists.

For the purpose of determining the skylit daylit zone, the geometric shape of the 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.

B. PRIMARY SIDELIT DAYLIT ZONE is the area on a plan 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 SIDELIT DAYLIT ZONE is the area on a plan 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.
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2. Luminaires providing general lighting that are in or are partially in the Skylit 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 the

location where calibration adjustments are made to ap-automatic daylighting controls shall not be readily
accessible to unauthorized personnel.

Automatic daylighting controls shall provide functional multi-level lighting

hawe having at least the number of control steps specified in SPa%eTABLE 130.1-A. A
EXCEPTION 1 to Section 130.1(d)2Dii: Controlled lighting having a lighting power density less than

0.3 W/t is not required to provide multi-level lighting controls.

EXCEPTION 2 to Section 130.1(d)2Dii: When skylights are replaced or added to an existing building
where there is an existing general lighting system that is not being altered, multi-level lighting controls

are not required.

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 the illuminance received from the 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 130.1(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 which have a total glazing area of less than 24 square feet.
EXCEPTION 2 to Section 130.1(d)2: Parking garages complying with Section 130.1(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 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.

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, and the location where calibration adjustments are made to the

automatic daylighting controls shall not be readily accessible to unauthorized personnel.

-ii. Automatic daylighting controls shall be multi-level, continuous dimming or ON/OFF.

-iii. The combined illuminance from the controlled lighting and daylight is-shall not be less than the
illuminance from controlled lighting when no daylight is available.
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iv. When primary sidelit zones receive illuminance levels 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 130.1(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 130.1(d)3: The total combined general lightin
zones is less than 60 watts.

ower in the primary sidelit daylight

Lighting power in buildings larger than 10,000 square feet shall be capable of being automatically reduced in response
to a demand responsive signal; so that the building’s total lighting power can be lowered by a minimum of 15 percent
below the maximum total lighting power. Lighting shall be reduced in a manner consistent with uniform level of
illumination requirements in TABLE 130.1-A.

Spaces that are non-habitable shall not be used to comply with this requirement, and spaces with a lighting power
| density of less than 0.5 watts per square foot shall not be counted toward the building’s total lighting power.
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FableTABLE 130.1-A MULTI-LEVEL LIGHTING CONTROLS AND UNIFORMITY REQUIREMENTS

Luminaire T Minimum Required Control Steps Uniform level of illuminance shall
uminaire Type . "
( percent of full rated power") 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 watts’

GU-24 sockets rated for fluorescent < 20 watts Stepped dimming; or

Pin-based compact fluorescent < 20 watts’ Minimum one step between Continuous dimming; or

30-70 percent
Linear fluorescent and U-bent fluorescent <13 Switching alternate lamps in a

watts luminaire

Minimum one step in each range: . .
Stepped dimming; or

Continuous dimming; or
Linear fluorescent and U-bent fluorescent > 13

switching alternate lamps in
&tts 20-40 % 50-70 % 80-85 % 100 each hlminaire, haVing a

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

Continuous dimming; or

Induction > 25 watts Minimum one step between Switching alternate lamps in

50 - 70 percent each luminaire, having a

minimum of 2 lamps per
Other light sources 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

(a) Outdoor Incandescent Lighting. All permanently-installed-outdoor incandescent luminaires employinglampsrated
over 100 watts, determined in accordance with Section 130.0(cH2, shall either-have-alamp-efficacy-ofatleast 60

}umens—pewaﬁ—er—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:

Al— -There are no Backlight requirements in Section 130.2 of Part 6; and

2B.— Maximum zonal lumens for Uplight shall be in accordance with FableTABLE 130.2-A; and
3€. —Maximum zonal lumens for Glare shall be in accordance with FableTABLE 130.2-B.

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
of bridges.

EXCEPTION 3 to Section 130.2(b): Lighting required-not permitted te-beby -e

k-a health

or life safety statute, ordinance, or regulation_to be a cutoff lummalre—me}udmg—ba{—net—mmed—te—emepgeﬁc—y
lighting.

EXCEPTION 4 to Section 130.2(b): Temporary outdoor lighting.

EXCEPTION 65 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 estefF BUG requirements in Section 130.2(b); and

B. Spacing between existing poles is greater than 6 times the mounting height of the existing luminaires; and
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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
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.

b-a health or

1. All installed outdoor lighting shall be controlled by a photocontrol or outdoor astronomical time-switch control
that automatically turns OFF the outdoor lighting when daylight is available.

2. All installed outdoor lighting shall be circuited and independently controlled
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:

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 te-taa-OFEL

shallShall be capable of automatically reducing the lighting power of each luminaire by at

1east 40 percent but not exceeding 80 percent, or provide continuous dimming through a range that includes
40 percent through 80 percent, and

w

C._ shallShall employ auto-ON functionality when the area becomes occupied:s; and
D. No more than 1,500 watts of lighting power shall be controlled together.
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EXCEPTION 1 to Section 130.2(¢)3: Lighting for Outdoor Sales Frontage, Outdoor Sales Lots, and Outdoor
Sales Canopies complying with Section 130.2(c)4.

EXCEPTION 2 to Section 130.2(¢)3: Lighting for Building Facades, Ornamental Hardscape and Outdoor
Dining complying with Section 130.2(c)S5.

EXCEPTION 3to 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 of 75 watts; or
B. Non-pole mounted luminaires eaek-with a maximum rated wattage of 30 watts each; or

C. Linear lighting with a maximum wattage of 4 watts per linear foot of luminaire.

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.

4. For Outdoor Sales Frontage, Outdoor Sales Lots, and Outdoor Sales Canopies lighting, an automatic lighting
control shall be installed 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 80
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 80
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.

=Qutdoor wall mounted luminaires having a bilaterally symmetric

dlstrlbutlon as descrlbed 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 130.2(c)3
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FablteTABLE 130.2-A Uplight Ratings (Maximum Zonal Lumens)

Maximum Zonal Lumens per Outdoor Lighting Zone
Secondary Solid Angle
OLZ1 OLZ?2 OLZ3 OLZ 4
Uplight High (UH)
100 to 180 degrees 10 50 500 1,000
Uplight Low (UL)
90 to <100 degrees 10 50 500 1,000

LableTABLE 130.2-B Glare Ratings (Maximum Zonal Lumens)

Glare Rating for Asymmetrical Luminaire Types (Type 1, Type IL, Type III, Type IV)

Maximum Zonal Lumens per Outdoor Lighting Zone
Secondary Solid Angle

OLZ 1 OLZ?2 OLZ3 OLZ 4

Forward Very High (FVH)
80 to 90 degrees 100 225 500 750
Backlight Very High (BVH)
80 to 90 degrees 100 225 500 750
Forward High (FH)
60 to <80 degrees 1,800 5,000 7,500 12,000
Backlight High (BH)
60 to <80 degrees 500 1,000 2,500 5,000
Glare Rating for Quadrilateral Symmetrical Luminaire Types (Type V, Type V Square

Maximum Zonal Lumens per Qutdoor Lighting Zone
Secondary Solid Angle OLZ1 OLZ2 OLZ3 OLZ4
Forward Very High (FVH)
80 to 90 degrees 100 225 500 750
Backlight Very High (BVH)
80 to 90 degrees 100 225 500 750
Forward High (FH)
60 to <80 degrees 1.800 5,000 7.500 12,000
Backlight High (BH)
60 to <80 degrees 1,800 5,000 7.500 12.000
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SECTION 130.3 — SIGN LIGHTING CONTROLS

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 saustare 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 hours 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 require-evenilluminationboth day and night.

» EP ON a o on 9 - Metal - halide--hish-pre

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 that is sent out by the local
electric utility.

EXCEPTION to Section 130.3(a)3: Lighting for EMCs that is not permitted b
health or life safety statute, ordinance, or regulation to be reduced by 30 percent.
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SECTION 130.4 —REQUIRED NONRESIDENTHAL-LIGHTING CONTROL
ACCEPTANCE _AND INSTALLATION CERTIFICATE REQUIREMENTS

(a) Lighting Control Acceptance Requirements. Before an occupancy permit is granted for a newly constructed
building or -spaeearea, or a new lighting system serving a building, spaeearea, or site is operated for normal use, al
indoor and outdoor lighting controls serving the building, spaeearea, or site shall be certified as meeting the
Acceptance Requirements for Code Compliance in accordance with Section 130.4. A Certificate of Acceptance shall
be submitted to the enforcement agency under Section 10-103(a) of-Fitle24; Part 1, that:

1. Certifies plans, specifications, installation certificates, and operating and maintenance information meet the
requirements of Part 6.

2. Completes the applicable procedures in Reference Nonresidential Appendix NA7.6, NA7.7, NA7.8, and NA7.9;
and submits all applicable compliance forms.

3. Certifies that automatic daylight controls comply with Section 130.1(d) and Reference Nonresidential Appendix

NA7.6.1

4. Certifies that lighting shut-OFF controls comply with Section 130.1(c) and Reference Nonresidential Appendix
NA7.6.2

5. Certifies that demand responsive controls comply with Section 130.1(e) and Reference Nonresidential Appendix
NA7.6.3

6. Certifies that outdoor lighting controls comply with the applicable requirements of Section 130.2(c) and
Reference Nonresidential Appendix NA7.8.

(b) Lighting Control Installation Certificate Requirements. To be recognized for compliance with Past6-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. Certificationes that when a lighting control system is installed to comply with lighting control requirements in

Rart6-Part 6 it complies with the applicable requirements of Section 110.9; and complies with Reference
Nonresidential Appendix NA7.7.1.

2. Certificationes that when an Energy Management Control System is installed to function as a lighting control

required by Rart-6-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. Certificationes 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.
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4. Certificationes 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. Certificationes 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.

6. Certificationes that lighting controls installed to earn a lighting Power Adjustment Factor (PAF) comply with
Section 140.6(a)2; and comply with Reference Nonresidential Appendix NA7.7.6.

7. Certificationes 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.
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SECTION 130.5 - ELECTRICAL POWER DISTRIBUTION SYSTEMS

(a)

Service Metering. Fach electrical service shall have permanently installed user-accessible metering of total electrical

(b)

energy use per TableTABLE 130.5-A.

—Disaggregation of Electrical Circuits. Electrical power distribution systems shall be designed to permit the

-(c)

disaggregated measurement of electrical load energy uses downstream from the service meter according to

TebleTABLE 130.5-B. Additive and subtractive methods may be used to determine aggregate and disaggregated
energy use. This may be accomplished by any of the following methods:

1. Separate switchboards, motor control centers, or panelboards to which are connected only the required load or
group of loads; or

2. Subpanels of the above to which are connected only the required load or group of loads and for which the
subpanel load can be independently measured in aggregate; or

3. Branch circuits, taps or disconnects requiring overcurrent protection devices rated 60 amperes or greater.

——EXCEPTION 1 to Section 130.5(b) Buildings for which a complete metering and measurement system is
EXCEPTION to Section 130.5(a) Buildings for which the utility company provides a meter for occupant or user use
that indicates instantaneous kW demand and kWh for a user-resettable period.

EXCEPTION to Section 130.5(a) Buildings for which the utility company provides a meter for occupant or user use
that indicates instantaneous kW demand and kWh for a user-resettable period.

provided that asat a minimum measures and reports the loads called for in FebleTABLE 130.5-B.

EXCEPTION 2 to Section 130.5(b) Alterations where all of the following conditions exist are not required to
comply with this section:

A. The following existing equipment remains in place:
i. _ Service distribution switchboards or panelboards; and

ii. Feeders; and

iii. Motor control centers or panelboards.

B. Existing equipment included in item A (above) remains unaltered except for:
i.  Changes to load circuit connections; or
ii. Changes to the quantity of outgoing overcurrent protection devices; or
iii. Changes to the ampacity of outgoing overcurrent protection devices.

Voltage Drop

(d

1.— Feeders. Feeder conductors shall be sized for a maximum voltage drop of 2 percent at design load.

2.— Branch Circuits. Branch circuit conductors shall be sized for a maximum voltage drop of 3 percent at design
load.

——EXCEPTION to Section 130.5(c): Feeder conductors and branch circuits that are dedicated to emergency services.

Circuit Controls for 120-Volt Receptacles. In all buildings, both controlled and uncontrolled 120 volt receptacles

shall be provided in each private office, open office area, reception lobby, conference room., kitchenette in office
spaces, and copy room. Controlled receptacles shall meet the following requirements:
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1. Electric circuits serving controlled receptacles shall be equipped w1th automatlc shut OF F controls followmg the

requirements prescribed in Section 130.1(¢c)(1 through 5):

and

2. At least one controlled receptacle shall be installed within 6 feet from each uncontrolled receptacle or a split-
wired duplex receptacle with one controlled and one uncontrolled receptacle shall be installed; and

3. Controlled receptacles shall have a permanent marking to differentiate them from uncontrolled receptacles; and

4. For open office areas, controlled circuits shall be provided and marked to support installation and configuration
of office furniture with receptacles that comply with Section 4391£a3130.5(d) 1. 2. and 3; and

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 with Section 130.5(d)1, 2, and 3. Electric circuits serving controlled
receptacles 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, power is switched off.

Plug-in strips and other plug-in devices that incorporate an occupant sensor shall not be used to comply with this
requirement.
——EXCEPTION 1 to Section 130.5(d): In open office areas, controlled circuit receptacles are not required if, at time of

final permit, workstations are installed, and each workstation is equipped with an occupant sensing control that is

permanently mounted in each workstation, and which controls a hardwired, nonresidential-rated power strip. Plug-in strips
and other plug-in devices that incorporate an occupant sensor shall not be used for this exception.

o

=

——EXCEPTION 2 to Section 130.5(d): Receptacles that are only for the following purposes:

i.  Receptacles specifically for refrigerators and water dispensers in kitchenettes.

ii. Receptacles located a minimum of six feet above the floor that are specifically for clocks.

iii. Receptacles for network copiers, fax machines, A/V and data equipment other than personal computers in copy
rooms.

iv. Receptacles on circuits rated more than 20 amperes.

(e)

Demand responsive controls and equipment. Demand responsive controls and equipment 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.

() 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:

A. Provides all applicable functionality for each specific lighting control or system for which it is installed in
accordance with Section 110.95; and

B. Complies with all applicable Lighting Control Installation Requirements in accordance with Section 130.4
for each specific lighting control or system for which it is installeds; and

C. Complies with all applicable application requirements for each specific lighting control or system for which
it is installed, in accordance with Part 6.

2. An EMCS may be installed to comply with the requirements of a thermostat if it complies with all applicable
application requirements for each thermostat in accordance with Part-6;Part 6.
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TABLE 130.5-A MINIMUM REQUIREMENTS FOR METERING OF ELECTRICAL LOAD

Services rated Services rated more Services rated
Meter Tvpe Services rated more than 50kVA than 250 kVA and m
Aleler Jype 50 kVA or less and less than or less than or equal to m
equal to 250 kVA 1000kVA —
fir;srfla;ntgneous (at the time) kW Required Required Required Required
Historical peak demand (kW) Not required Not required Required Required
Resettable kWh 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

Load Type

Services rated

Services rated more

Services rated more

than 50kVA and

50 kVA or less

less than or equal to

than 250 kVA and
less than or equal to

250 kVA

1000kVA

Services rated
more than
1000kVA

Lighting including exit and
egress lighting and exterior

Not required

All lighting in

All lightin
disaggregated by floor,

All lighting
disaggregated by

lighting aggregate type or area floor, type or area
HVAC systems and
i i . .
components jncluding AILHVAC in AILHVAC in
chillers, fans, heaters .
furnaces. package UMits Not required AllHVAC in aggregate and each aggregate and each
—Lp—g—lcoolin towers. and —otrequired aggregate HVAC load rated at HVAC load rated at
cooling towers, and
p - . least 50 kVA least SOkVA
circulation pumps associated E——
with HVAC
Domestic and service water . .
system pumps and related Not required All loads in All loads in aggregate All loads in
aggregate aggregate

systems and components

Plug load including
appliances rated less than

25kVA

Not required

All plug load in

All plug load separated

All plug load
separated by floor,

aggregate

by floor, type or area

type or area

Groups of plug loads

Groups of plug loads

All groups of plug

exceeding 25 kVA

exceeding 25 kVA

loads exceeding 25

connected load in an connected load in an kVA connected
area less than 5000 sf | area less than 5000 sf load in an area less
than 5000 sf

Elevators, escalators
moving walks, and transit

Not required

systems

All loads in
aggregate

All loads in aggregate

All loads in
aggregate

Other individual non-HVAC
loads or appliances rated

Not required

25kVA or greater

All

Each

Each

Industrial and commercial
load centers 25 kVA or
greater including theatrical

lighting installations and
commercial kitchens

Not required

All

Each

Each

Renewable power source

(net or total)

Each group

Each group

Each group

Each group

Loads associated with

Not required

All loads in

All loads in aggregate

All loads in

renewable power source aggregate aggregate

Charging stations for electric All loads in All loads in . All loads in
- All loads in aggregate

vehicles aggregate aggregate aggregate

SECTION 130.5 -ELECTRICAL POWER DISTRIBUTION SYSTEMS



2008-2013 Building Energy Efficiency Standards-{(2011-Update-in-Progress) Page 185

SUBCHAPTER 5
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL
OCCUPANCIES—PERFORMANCE AND PRESCRIPTIVE COMPLIANCE
APPROACHES FOR ACHIEVING ENERGY EFFICIENCY

SECTION 140.0 - CHOICE-OF-PERFORMANCE AND PRESCRIPTIVE
COMPLIANCE APPROACHES

Nonresidential, high-rise residential and hotel/motel buildings shall meet all of the following:

(a) +#——The requirements of Sections 100.0 through 110.10 applicable to the building project (mandatory
measures).

(b) 2———The requirements of Sections 120.0 through 130.5 (mandatory measures).

(c) 3———Fither the performance compliance approach (energy budgets) in Section 140.1 or the prescriptive
compliance approach in Section 140.2 for the climate zone in which the building will be located. Climate zones are
shown in FIGURE 100.1-A.

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 by zip codes boundaries depicted in the Reference
Joint Appendices along with a list of the communities in each zone.

SECTION 140.1 - PERFORMANCE APPROACH: ENERGY BUDGETS:s

A building complies with the performance approach if the 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,-ard service water heating,

and covered process loads. the i

o no nd cery o ar ho no hidoe
= 5-—d v w-a q e O
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(b) FBV-Energy Yse-of 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.

SECTION 140.1 — PERFORMANCE APPROACH: ENERGY BUDGETS.



2008-2013 Building Energy Efficiency Standards-{(2011-Update-in-Progress) Page 187

Desuzn Bulldlng and the Proposed Desuzn Bu1ld1n,q 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.

SECTION 140.1 — PERFORMANCE APPROACH: ENERGY BUDGETS.
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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:

(a) A building envelope that complies with Section 140.3(a) or 140.3(b), and for applicable buildings Section 140.3(c);
(b) A space-conditioning system that complies with Section 140.4;

(c) A service water-heating system that complies with Section 140.5;

(d) A lighting system that complies with Section 140.6;

(e) An outdoor lighting system that complies with Section 140.7;-ané

(f) Interior and exterior signs that comply with Section 140.8;- and

(2) Covered processes that comply with Section 140.9.

SECTION 140.2 — PRESCRIPTIVE APPROACH
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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 and installed either: (1) envelope
components that comply with each of the requirements in Subsection (a) for each individual component and the
requirements of Subsection (c) where they applys=; or (2) an envelope that complies with the overall requirements in

Subsection (b) and the requirements of Subsection (c) where they apply. When-making-ealenlationsunder-Subseetion{(a)
orthbi—atoftherdesHsted-m-Seeton MO He A und S-shalbapphy

5 Sy ERREY

(2) Envelope Component Approach.

1. Exterior roofs and ceilings. Exterior roofs and ceilings shall comply with each of the applicable requirements in
this subsection:

A. Reefs-AllrRoofing Pproducts.-s_Shall meet the requirements of Section 110.8 and the applicable
requirements of Subsections i through iii:

i.  Nonresidential buildings:
a. -with-dLow-sloped roofs in climate zones 21 +45-through 16 shall have: -5

1. aA minimum 3-year-aged solar reflectance of -0.55-65-63 and a minimum thermal emittance
of 0.755; or

2. dBh-a-A minimum Solar Reflectance Index (aged-SRI) of 647875.

EXCEPTION 1 to© SECTIONSection 140.3(a)1Aia: -Wood-framed roofs in chmate zones 3 and
5 are exempt from the mintmumrequirements_of Section 140.3(a)1 Aia fersele : 3
3 Lif the roof assembly has a U-factor of 0.039 or 1ower

EXCEPTION 2 toFO SECHON-Section 140.3(a)l Aia: —Metal bulldlng roofs in chmate zones 3
and 5 are exempt from the mintmumrequirements forsela s 3
aAda-if the roof assembly has a U-factor of 0. 048 or lower

fee#membfaﬂe—mﬂﬁ—wefght—ef—a{—leas%—k#ﬁ—EXCEPTION 3 Sl;Qm SegngnE%T-%@N

140.3(a)1Aia: -Roof constructions that have thermal mass with a weight of at least 25 1b/ft? over
the roof membrane with-a-weightofatleast251b/ft2are exempt from the requirements of Section
140.3(a)1Aia.

EXCEPTION 4 to SECTION 140.3(a)1Aia: An aged solar reflectance less than 0.63 is allowed
provided the maximum roof/ceiling U-factor in TABLE 140.3 is met.

ib. ~ ——— Nonresidential-Ssteep-sloped roofs-withreefingproduets-that have-areoofweight of
less-than-S5-poundspersquare-foot in climate zones 21 through -16 shall have a minimum 3-year-aged
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a. Low-sloped roofs in climate zones 10, 11, 13, 14 and 15 shall have a minimum aged solar reflectance
0of 0.55 and a minimum thermal emittance of 0.75, or a minimum SRI of 64.

EXCEPTION toEO SectionEECHON 140.3(a)1 Aiia: -Roof constructions that have thermal mass
with a weight of at least 25 1b/ft? over -the roof membrane-with-a-weishtofatJeast 251bA4E2 .

b. Steep-sloped roofs in climate zones 2 through 15 shall have a minimum aged solar reflectance of
0.20 and a minimum thermal emittance of 0.75. or a minimum SRI of 16.

SECTION 140.3 — PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES
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—are-exempt:

TABLE 140.3 ROOF/CEILING INSULATION TRADEOFF FOR AGED SOLAR REFLECTANCEsulationTrade-oft

Table
Nonresidential
o Wood framed Wood Framed
Metal Building Wood Framed and Other
40t Wood Framed _
and Other >
Climate Zone and Other and Other Climate Zone
Aged Solar )
Reflectance Climate Zone Climate Zone &8
1-16 Climate Zone 6 U-factor
& 2:4,9-16 U-factor
U-factor U-factor
U-factor
0.62-0.60 0.061 0.045 0.036 0.065 0.059
0.59-0.55 0.054 0.041 0.034 0.058 0.053
0.54-0.50 0.049 0.038 0.032 0.052 0.048
0.49-0.45 0.047 0.035 0.030 0.047 0.044
0.44-0.40 0.043 0.033 0.028 0.043 0.040
0.39-0.35 0.039 0.031 0.027 0.039 0.037
0.34-0.30 0.035 0.029 0.025 0.037 0.035
0.29-0.25 0.033 0.027 0.024 0.034 0.032

EXCEPTION- 12-Fto9 SEECHONection 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. HaveRoof linsulation.n -placed-in-direet-contact-with-a-continuousroof-or-drywall-ceiling-where
ired by Seetion118(e);-and
Roofs shall &——hHave an overall assembly U-factor no greater than the applicable value in TABLE 140.3-B, C

aador D=+, and shall be, -where required by Section 110.8(e), placed in direct contact with a continuous
roof or drywall ceiling-where-reguired-by-Seetion110-8(e).-

SECTION 140.3 — PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES
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Exterior wallsWalls. -Exterior walls shall have an overall assembly U-factor no greater than the applicable
value in TABLE 140.3-B, C andor Ds—e¢-.

Demising wallsWalls. Demising walls shall meet the requirements of Section 110.8(f).

External-Exterior Ffloors and Ssoffits. Exteriorernakfloors and soffits shall have an overall assembly U-factor
no greater than the applicable value in TABLE 140.3-B, C anord Do~

WindowsFenestration..- -WindewsVertical 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 a-U-factor no greater than the applicable value in TABLE _140.3--B, C or D ;
—or

EXCEPTION to Section 140.3(2)5B:- For vertical fenestration containing chromogenic type glazing:

the lower-rate labeled U-factor shall be used to demonstrate compliance with this section; (IT) Echromogenic
glazing shall be considered separately from other fenestration; and (III) area-weighted averaging with other
fenestration that is not chromogenic shall not be permitted. (IV) €chromogenic glazing shall be
automatically controlled to modulate the amount of U-factor into the space in multiple steps in response to
daylight levels or solar intensity.

%C Have an area—welghted average -Relatlve Solar Heat Gam Coefﬁcrent RSHGC excludlng the

effects of interior shading, no greater than the applicable value in TABLE 140.3-B, C or D.

0f
—For purposes of this paragraph, tFhe relative-Relative selar-Solar Hheat gain-Gain Coefficient
RSHGC, of a vertical windows is:

i.  The solar heat gain coefficient of the windows; or

ii. Relative solar heat gain as calculated by EQUATION 140.3-A, if anthe window has an overhang that

extends beyond-beth-sides- each side of the window jamb_andumeets—by a distance equal to the
overhang’s horizontal projection.

EXCEPTION 1 to Section 140.3(a)5C: -The-applicable "north"value for A-anAn areca-weighted average
Relative Ssolar Hheat Ggain_of -in- FABEEH403-A-FABEE146.3-B-or FABLEE140.3-CTABLE 140.3-D

or-0.56; whicheveris-greater;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(2)SC: =For vertical fenestration containing chromogenic type glazing:

(D) the lower-rate labeled RSHGC shall be used to demonstrate compliance with this section; (IT)

Chromogenic glazing shall be considered separately from other fenestration; and (II1) area-weighted

averaging with other fenestration that is not chromogenic shall not be permitted. (IV) chromogenic glazing
shall be automatically controlled to modulate the amount of solar heat gam into the sgace in multlgle steps in
resgonse to solar 1ntensrt¥ - enests ai dsmna azine ated-la d
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-Have G)-an area-weighted average Visible Transmittance (VT) =¥F5no less than the apphcable value in
TABLE 1403%B and%@%-c-eﬁaﬂé-%m 3 shie

Eg QUATIONW l40 3- B2 as aggllcabl
EXCEPTION 1 to Section 140.3(a)SD: When the sestiealfenestration’s primary and secondary sidelit

daylit zones are completely overlapped by aone or more skylit daylit zones, then the fenestration need not
comply with Section 140.3(a)5D.=

EXCEPTION 2 to Section 140.3(a)SD: If the fenestration’s visible transmittance is not within the scope of

NFRC 200.-e£ ASTM E972. or EQUATIONgsatien 140.3-B, then the VT shall be calculated according to
Reference Nonresidential Appendix NA6.

——EXCEPTION 3 to Section 140.3(a)5D: When-the For vertical fenestration containing chromogenic type
glazing:
I) the higher-rate labeled VT shall be used to demonstrate compliance with this section; (II) Echromogenic
glazing shall be considered separately from other fenestration; and (III) area-weighted averaging with other
fenestration that is not chromogenic shall not be permitted. (IV) Echromogenic glazing shall be
automatically controlled to modulate the amount of light transm1tted into the space in mult1Qle ster in

;;;;;;

EQUATION 140.3-A RELATIVE SOLAR HEAT GAIN COEFFICIENT, RSHGC

2
RSHG = SHGC,, x| 1+ 5 4 b( HJ
v oo\Vv

WHERE:

RSHG = Relative solar heat gain.

SHGC,;, = Solar heat gain coefficient of the window.

H = Horizontal projection of the overhang from the surface of the window in feet, but no
greater than V.

A% = Vertical distance from the window sill to the bottom of the overhang in feet.

a = -0.41 for north-facing windows, -1.22 for south-facing windows, and -0.92 for east and
west-facing windows.

b = 0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east and

west-facing windows.
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EQUATION 140.3-B VERTICAL FENESTRATION MINIMUM VTEFFECTIEAPERTURE

EEFECTIVEAPERTURE VT >= 0.11/ WWR>¥T

WHEREWhere:

WWR

Window Wall Ratio, -#s-the ratio of (i) the total

wmdow area of the entlre bulldlng 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 EQUATIONgusatier 140.3-B.

= Visible Transmittance of framed window.

 — Skylights. Skylights shall:

Have an area no greater than 5 percent of the gross exterior roof area (SRR); and

EXCEPTION Zto 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.

Have an Area-Weighted Performance Rating U-factor no greater than the applicable value in
TFABEE1493-ATABLE 140.3-B, C +andor D.

labeled U-factor shall be used to demonstrate compliance with this section; (II) chromogenlc glazing shall be

considered separately from other skylights; and (III) area-weighted averaging with other skylights that is not
chromogenic shall not be permitted. (IV) chromogenic glazing shall be automatically controlled to modulate
the amount of U-factor into the space in multiple steps in response to daylight levels or solar intensity.

Have an Aarea-Wweighted Bperformance Rrating selar-Solar heat-Heat gainr-Gain eseffieientCoefficient no

greater than the applicable value in FABEE140-3-ATABLE 140.3-B, C-; and-or D.
EXCEPTION to Section 140.3(2)6C: For skylights containing ¢ i

rate labeled SHGC shall be used to demonstrate compliance with this section; (IT) chromogenic glazing shall
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be considered separately from other skylights; and (II1) area-weighted averaging with other skylights that is
not chromogenic shall not be permitted.

D. Have an Area-Weighted Performance Rating VT no less than the applicable value in FABEEH43-ATABLE
140.3-B; or FABEE1493-C.; and

labeled VT shall be used to demonstrate compliance with this section; (II) chromogenic glazmg shall be
considered separately from other skylights; and (III) area-weighted averaging with other skylights that is not
chromogenic shall not be permitted.

E. Have a glazing material or drffuser that has a measured haze value greater than 90 percent, testeddetermined
according to ASTM D1003-(aetwithsts andine-itsseepe). or another test method approved by the Energy
Commission.

7. ©OpagueExterior_-doors. All epague-cxterior doors that separatefer conditioned space from unconditioned
space or from ambient airs shall have a U-factor not greater than the applicable value in TABLE 140.3-BB, C or
D._Doors that are more than one-half glass in area are considered Glazed Doors. -

- _Relocatable Publi hool Buildings. In complying with Sections 140.3(a)1 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:

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

=

.
=

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-A, -Aall burldrngs shall have a continuous air barrier that is
the-buildingenvelop peshallbe-designed and constructed wwith-a-eontinueus-airbarrierto control air leakage into,
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erand out of, the building’s seeurelyinstalledand sealed at all joints
for its entire length and shall be composed of-usingene h o

—A—IndisidualmMaterials that have an air permeance not exceeding 0.004 cfm/ft? , under a pressure differential of
0.3 in. w.g. (1.57 psf) (0.02 L/m’ at 75 pa), when tested in accordance with ASTM E2178; or

A.

EXCEPTION to Section 110-7(by2B 140.3(a)9A: Materials in TABLE 140.3-A shall be deemed to comply
with ghis 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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TABLE 140.3-A MATERIALS DEEMED TO COMPLY ASARBARRILR WITH SECTION 140.3(a)94

MATERIALS AND THICKNESS MATERIALS AND THICKNESS
1 | Plywood — min. 3/8 inches thickness 9 Built up roofing membrane
2 | Oriented strand board — min. 3/8 inches thickness 10 Modified bituminous roof membrane
. . Cmin .
3 Extruded polystyrene insulation board — min. % 11 Fully adhered single-ply roof membrane

inches thickness

Foil-back polyisocyanurate insulation board — min. A Portland cement or Portland sand parge, or 2

4 1 inches thickness 12 gypsum plaster, each with min. 5/8-inches
s S thickness
5 Closed cell spray foam with a minimum density of 13 Cast-in-place concrete, or-precast concrete

2.0 pcfand a min. 1% inches thickness

Open cell spray foam with a density no less than
6 | 0.4 pcf and no greater than 1.5 pcf, and a min. 5% 14 Fully grouted concrete block masonry
inches thickness

Exterior or interior gypsum board min. 1/2 inches

. 15 Sheet steel or sheet aluminum
thickness

8 | Cement board — min. 1/2 inches-thickness

B. —B- Assemblies of materials and components that have an average air leakage not te-exceeding 0.04
cfm/ft, under a pressure differential of 0.3 in. w.g (1.57 psf) (0.2 L/m* at 75 pa), when tested in accordance
with ASTM E2357, ASTM E1677, ASTM E1680, or ASTM E283: or
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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:

| 1. -Concrete masonry walls that have at least two coatings of paint or at least two coatings of sealer

[ [

4.

C. —¢ —G The entire bulldmg has an air leakage rate

coating.

_ -Concrete masonry walls with integral rigid board insulation.
_-Structurally Insulated Panels.
_-Portland cement or Portland sand parge, or stucco, or a gypsum plaster, each with min. 1/2 inches

thickness

es-not exceed ing 0.40 cfm/ft’ at a pressure dlfferentlal of 0. 3 in

w.g. ( 1. 57 psﬂ (2 0 L/ m’ 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. -egu

EXCEPTION to Section 140.3(2)9: -Relocatable Public School Buildings.
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TABLE 140.3-A-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)

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
S % Metal Building | 0.065 | 0.065 | 0.065 | 0.065 | 0.065 0.065 | 0065 | 0065 | 0.065 0.065 0.065 0.065 0.065 | 0.065 | 0065 | 0.065
2 E
g3 XZ"dOtF}f;fned 0.049 | 0.039 | 0.039 | 0.039 | 0.049 0075 | 0067 | 0067 | 0.039 0.039 0.039 0.039 0.039 | 0.039 | 0039 | 0.039
g Metal Building | 0.113 | 0.061 | 0.113 | 0.061 0.061 0113 | 0.113 | 0.061 0.061 0.061 0.061 0.061 0.061 | 0.061 | 0.057 | 0.061
Metal-framed 0.098 | 0062 | 0082 | 0062 | 0.062 0.098 | 0.098 | 0062 | 0.062 0.062 | 0.062 0.062 0.062 | 0062 | 0062 | 0.062
] | = Mass Light! 0.196 | 0.170 | 0278 | 0227 | 0.440 0440 | 0440 | 0440 | 0.440 0.170 | 0.170 0.170 0.170 | 0.170 | 0.170 | 0.170
| = Mass Heavy' 0.253 | 0.650 | 0.650 | 0.650 | 0.650 0.690 | 0.690 | 0.690 | 0.690 0.650 | 0.184 0.253 0211 | 0.184 | 0.184 | 0.160
% Xgog;}fre‘imed 0.102 | 0059 | 0.110 | 0.059 | 0.102 0.110 | 0.110 | 0.102 | 0.059 0.059 0.059 0.059 0.059 | 0.059 | 0042 | 0.059
g _— Mass 0.092 | 0.092 | 0269 | 0269 | 0.269 0269 | 0269 | 0269 | 0269 0269 | 0.092 0.092 0.092 | 0.092 | 0092 | 0.058
) 5 &
) S5
é | E & Other 0.048 | 0.039 | 0071 | 0.071 0.071 0071 | 0071 | 0.071 0.071 0.071 0.039 0.071 0.071 | 0.039 | 0.039 | 0.039
| L g Aged Solar 063 | 06563 | 06563 | 06563 | 0.6563 | 06563 | 06563 | 06563 | 0.6563 | 0.6563 | 06563 | 06563 | 06563 | 0.6563 | 06563 | 0.63
E 2 Reflectance 63 6363 £563 T 6563 TS = TEES YRR 6563 6563 6563 6563 6563 8305 635
S8
- =
é" *§ e 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 0.75 075 | 075
o T
g E D Aged Solar 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
A 22 Reflectance
2 s
| n @ 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 0.75 075 | 075
Air Barrier NR NR NR NR NR NR NR NR NR REQ REQ REQ REQ | REQ | REQ | REQ
. 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
Opaque Exterior Doors,
Maximum U-factor Swinging 070 | 070 | 070 | 0.70 0.70 0.70 070 | 0.70 0.70 0.70 0.70 0.70 0.70 070 | 070 | 0.70
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Nerth | 6% 1
WAWR
<20%
WWR
<30%
MWARR
MR
Non- +0%
North | WWR
20%
WAWR
30%
WAWR
WWR
eurb
no-curb
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to<2%
5%

Envelope

Fenestration

Performance Rating

All Climate Zones
Fixed Operable Curtainwall/ or Glazed Doors
Window Window Storefront
Max
Arca-Weighted 0.36 0.467 0.41 0.45
p . U-factor
= erformance Rating
-;: Max RSHGQ 0.25 0.22 0.26 0.23
@
> Area-Weighted .
Performance Rating Min VT 0.42 0.32 0.46 0.17
Max-Maximum WWR% 40%
Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted
Max
2 Area-Weighted U-factor 0.58 0.46 0.88
=) Performance Rating -
| (_,? Max RSHGC 0.25 0.25 NR
Area-Weighted Min VT 049 049 064

Maximum SRR%

5%
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BUILDINGS

FABLEA493-BTABLE 140.3-C — PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST ROOMS OF HOTEL/MOTEL

Climate Zone

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
S % Metal Building 0.065 | 0.065 | 0.065 | 0065 | 0065 | 0065 | 0.065 | 0065 | 0.065 0.065 | 0065 | 0065 | 0065 | 0.065 | 0065 | 0.065
2 £
g 3 (V)V&’l‘e’fmmedand 0.034 | 0028 | 0039 | 0028 | 0039 | 0039 | 0039 | 0028 | 0028 | 0028 | 0028 | 0028 | 0028 | 0028 | 0028 | 0.028
|
(=
& Metal Building 0.061 | 0.061 | 0061 | 0061 | 0.061 0.061 | 0061 | 0.061 | 0.061 0.061 | 0057 | 0057 | 0057 | 0057 | 0057 | 0.057
2 Metal-framed 0.105 | 0.105 | 0.05 | 0.105 | 0.105 | 0.105 | 0.05 | 0.105 | 0.105 0.105 | 0105 | 0105 | 0.105 | 0.105 | 0.105 | 0.105
; = Mass Light! 0.170 | 0.170 | 0.170 | 0.107 | 0.107 | 0227 | 0227 | 0227 | 0.19% 0.170 | 0170 | 0170 | 0.170 | 0.170 | 0.170 | 0.170
=z
Mass Heavy' 0.160 | 0.160 | 0.160 | 0.184 | 0211 0.690 | 0.690 | 0.690 | 0.690 0.690 | 0184 | 0253 | 0211 | 0.184 | 0.184 | 0.160
. E g’t‘}’l‘;f'fmmedand 0.059 | 0.059 | 0059 | 0.059 | 0.059 0.059 | 0.059 | 0.059 | 0.059 0.059 | 0.042 0.059 0059 | 0042 | 0.042 | 0.042
g 3
=
El k > 2 Mass 0.045 | 0.045 | 0058 | 0058 | 0058 | 0069 | 0092 | 0092 | 0.092 0.069 | 0058 | 0058 | 0058 | 0.045 | 0.058 | 0.037
= SE
= Other 0.034 | 0.034 | 0039 | 0039 | 0039 | 0039 | 0071 | 0039 | 0.039 0.039 | 0039 | 0039 | 0039 | 0034 | 0039 | 0.034
13 Aged Solar Reflectance | NR | NRG:6S | NRO:6S | NRO:6S | NRO:65 | NRO:65 | NRO:65 | NRO:6S | 0.550:65 | 0.550:65 | 0.550:65 | NRO:65 | 0.550:65 | 0.550:65 | 0.550:65 | NR
> &
|2 ) Thermal Emittance NR | NRO.75 | NRO.75 | NRO.75 | NRO.75 | NR0.75 | NR0.75 | NRO.75 | 0.75 0.75 075 | NRO75 | 0.5 0.75 0.75 | NR
= =
=
2|z a’§|AﬁedS<>laFReﬂecwnce NR [ 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | 020 | NR
[
Sl e .
| «l #l [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
Opaque 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 1.45 145 | 0.50
Maximum U-factor | qyinoing 070 | 070 | 070 | 0.70 0.70 0.70 070 | 070 0.70 0.70 0.70 0.70 0.70 070 | 070 | 0.70
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All Climate Zones
Fixed Operable Curtainwall/ Glazed Doors
Window Window Storefront
Area-Weighted Max 036 0465 0.41 0.45
p U-factor
= Performance Rating
5:” Max RSHGC 0.25 0.22 0.26 0.23
=
= ~ Area-Weighted
> .
§ 'é Performance Rating Min VT 0.42 032 0.46 0.17
- =
E :2 Maximum WWR% 40%
= —
= Glass, Curb Mounted Glass, Deck Mounted Plastic, Curb Mounted
@ Area-Weighted U—l\gaia(:;or 0.58 0.46 0.88
f Performance Rating
Z Max RSHGC 0.25 0.25 NR
7 -
Area-Weighted )
Performance Rating Min VT 0.49 049 0.64
Maximum SRR% 5%
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Nerth | 10%-WWR
20% WWR
309%-WWR
WWR
Non-North | 1096 WWR
20% WWR
309%-WWR
WWR
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Deers; Nen-Swinging 050 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 145 | 050
U-factor
Swinging 070 | 070 | 070 [070 | 0670 | 070 | 070 | 070 | 0670 | 070 | 070 | 070 [ 0670 | 070 | 070 | 070
Skylight U-factor Glassrewb | 441 | 441 | 333 | 333 [ 341 |44 |43 |33 |30 (44 44 |3 |3 |3 |4t |1
Glass; 068 | 068 |082 [082 [ 082 (082 |082 |082 |082 [068 (068 |068 | 068 | 068 |068 |068
no-eurb
Plastic 131|321 | 321 |44 | 442 |41 321 |4 |44l |41 |31 |3 |4l |4l (11 |
<2%
Glass;21- | 036 [ 032 (032 | 032 | 032 | 040 (040 (040 | 040 | 032 [ 032 (032 |032 | 031 | 031 |036
5%
Plastic, 040 | 069 | 057 | 057 | 057 | 057 | 057 | 057 (057 | 057 | 057 | 057 | 057 | 057 | 057 | 057 | 057
<-2%
Plastic,24- | 055 [ 034 039 | 039 | 039 | 057 |[057 (057 |057 (034 | 034 034 |034 | 027 | 027 | 0655
5%
Notes
1. ight mass walls are walls with a heat capacity greaterthan-eregualteof at least 7.0 Btu/h-ft2 and

less than 15 0 Btu/h ft2 Heavy mass WaIIs are d%%h@#ﬁg»walls with a heat capacn greaterthan-oreguakte-of at least 15.0 Btu/h-ft2.
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TABLEI403-CT. ABLE )i 40 3-D PRESCRIPT 7 VE ENVELOPE CRITERIA FOR RELOCATABLE PUBLIC SCHOOL

BUILDINGS # FOR USE IN ALL CLIMATE ZONES
RoofCeiling U-factor’ ALLCEIMATE ZONES
Roofs/Ceilings

Roofs of Metal Buildings

Maximum U-factor 0.048

Roofs of all non-Metal BuildingsW-eed-framed-and
other

Maximum U-factor 0.039

Roofing Products — Aged Reflectance/Emittance

| Low-sloped

Low-Sloped 0.63755/0.75
Steep-Sloped Steep-Sloped 0.20/0.75
| — S ormere 454075
| WallsWall- U-faetorl

Walls of Wood frame buildings

Maximum U-factor 0.059

Walls of Metal frame buildings

Maximum U-factor 0.062

Walls of Metal buildings

Maximum U-factor 0.057

Walls of Mass/7.0< HC, any building

Maximum U-factor 0.170

All Other Walls

Maximum U-factor 0.059

Maximum U-factor 0.048

Windews Windows of all buildings

U-factor

0-10% WWR

11-20% WWR Maximum RSHGCelati
21-30% WWR Maximum RSHGCelati
31-40% WWR Maximum RSHGCelati
Glazed Doors, All Buildings
Max Average Weighted U-factor 0.45
Max Average Weighted RSHGC 0.23
—MaxAverage Weighted VT 949

Opaque Exterior Doors, =H=faeterall buildings

Non-Swinging_doors

Maximum U-factor 0.50

Swinging doors

Maximum U-factor 0.70

| Skylights ildi
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-HfaeterGlass sfwith Curb

Maximum U-factor 0.99

Glass swetCurb-wewithout £Curb

Maximum U-factor 0.57

Plastic s#with Curb

Maximum U-factor 0.87

—SHGC Glass_Skylightsz=al
bikdi

0-2% WSMSRRR

Maximum SHGC 0.46

2.1-5% WSMSRRE

Maximum SHGC 0.36

-SHGC-Plastic Skylightss
all-buildings

0-2% WSMSRR

Maximum SHGC 0.69

2.1-5% WSMSRRR

Maximum SHGC 0.57
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P
d1 ad ordinoc - the nd d buildinos to n the \AW/IA/R 40
acHY a3 ofd anaara-ovund o-€ap d >

(¢) Minimum Skylight Area-Daylighting Requirement for Large Enclosed Spaces-inBuildings-with-Three-or
Fewer-Steries. In climate zones 2 through 15, lew-rise-conditioned enclosed spaces, and e+ unconditioned enclosed

spaces, that are greater than 85,000 ft* and that are directly under a roof with ceiling heights greater than 15 feet, shall
meet Seetions143(eH-4-belowthe following requirements:-

D4 A req ne h he fl
1 s d d

1. A combined total of at least 75%percent of the floor area, as determined in building floor plan (drawings) view,
shall be within assone or more of the following:
A+, BOpeheadheto SERReeH ;

Section 130.1(d)1B, or

Skylit Daylit Zone in accordance with Section 130.1(d)1A.
2. All Skylit Daylit Zones and the-Primary Sidelit Daylit Zones shall be shown on- building plans.
3

a-Primary Sidelight Daylight Zone in accordance with

Bi.

General lighting in daylit zones shall be controlled in accordance with Section 130.1(d).

3464 - Skylight Charaeteristies—Skylights shall:

A. Have a glazing material or diffuser that has a measured haze value greater than 90 percent, tested according
to ASTM D1003 (notwithstanding its scope) or another test method approved by the Commission; and

B. Ifthe space is conditioned, meet the requirements in Section 140.3(a)6-ee3493¢5).

EXCEPTION 1_to Section 140.3(c): _Auditoriums, churches, movie theaters, museums, and refrigerated warchouses.
EXCEPTION 2 to Section 140.3(c): _In buildings with unfinished interiors, future enclosed spaces shere-itis
planned-for which there are plans to have:

A. A floor area of less than or equal to 85,000 square feet-effleerarea;; or

B. eCeiling he

This exception shall not be used for S-1 or S-2 (storage), or for F-1 or F-2 (factory) occupancies.
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| 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.
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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 1 to Section $44140.4(a): Where it can be demonstrated to the satisfaction of the enforcing agency
that oversizing will not increase building TDV energy use.

| EXCEPTION 2 to Section $44140.4(a): Standby equipment with controls that allow the standby equipment to
operate only when the primary equipment is not operating.

| EXCEPTION 3 to Section $44140.4(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:

1.

-

Methodology. The methodologies, computer programs, inputs, and assumptions approved by the Commission
shall be used.

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.

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.

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 $44140.4(b)4: Cooling design temperatures for cooling towers shall be no greater than
the 0.5 percent Cooling Design Wet bulb values.

Ventilation. Outdoor air ventilation loads shall be calculated using the ventilation rates required in Section 120.1.

Envelope. Envelope heating and cooling loads shall be calculated using envelope characteristics, including
square footage, thermal conductance, solar heat gain coefficient or shading coefficient, and air leakage, consistent
with the proposed design.

Lighting. Lighting loads shall be based on actual design lighting levels or power densities as specified in Section
140.6.

People. Occupant density shall be based on the expected occupancy of the building and shall be the same as
determined under Section 120.1(b)2B, if used. Sensible and latent heat gains shall be as listed in the 2005
ASHRAE Handbook- Fundamentals, Chapter 30, Table 1.

Process loads. Loads caused by a process shall be based upon actual information on the intended use of the
building.

Miscellaneous equipment. Equipment loads other than process loads shall be calculated using design data
compiled from one or more of the following sources:

A. Actual information based on the intended use of the building; or
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(©)

B. Published data from manufacturer's technical publications-aad- 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, tFhe
steady-state load may include a safety factor in accordance with Section $44140.4(b)12.

Power Consumption of Fans. Each fan system used for ee%space condltlonlng shall meet the requirements of
Items 1, 2, 3 and 4 below es2-b: elew as-ifappheable—and Hem-4-ifap; pplieable. 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 cfm of supply air.

2. Variable air volume (VAYV) 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 cfim 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 Section144140.4(c)2CB. If this results
in the sensor being located downstream of any major duct splits, multiple sensors shall be installed in each
major branch with fan capacity controlled to satisfy the sensor furthest below its setpoint; and.

CB. Set Point Reset. For systems with direct digital control of individual zone boxes reporting to the central
control panel, static pressure set points 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:
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EQUATION 144140.4-A ADJUSTED TOTAL -FAN POWER INDEX

Adjusted= Adjusted Ftotal fan power index = Fan power index x Fan Adjustment

SP, -1
Fan Adjustment = 1—[ 2 J

SP;
WHERE:
SP, = Air pressure drop across the air-treatment or filtering system.
SP; = Total pressure drop across the fan.

4. Fractional HVAC Motors for Fans. Fan-meters-of series-fan-powered-terminal-units- HVAC motors for fans
that are Fan-meters-ofseries-fan-powered-terminal-units—less thanl hp erless-and 1/12 hp or greater shall be

electronically-commutated motors or shall have a minimum motor efficiency of 70 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; 8

terminalunits—tthat operate only when providing heating to the space served.

EXCEPTION 2 to Section 140.4(c)4: Motors #astaled-in space conditioning equipment certified under Section
110.1 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 1 to Section 140.4(d): Zones served by variable air-volume systems that are designed and controlled
to reduce, to a minimum, the volume of reheated, re-cooled, or mixed air sappl=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, re-cooled, or mixed air supply shall not exceed the larger of:
a. 50 percent of the peak primary airflow;s or
b. The design zone outdoor airflow rate per Section 120.1.
ii2. The volume of primary airffes 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 per Section 120.1.

iii3. The first stage of heating consists of modulating the zone supply air temperature setpoint up to a
max1mum setpomt no %a%geiehlgher— than 95°F while the a1rﬂ0w is maintained at the dead band flow

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.
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| B. For each zone without DDC, the volume of primary airfles that is reheated, re-cooled, or mixed air supply
shall not exceed the larger of the following:

i+. 30 percent of the peak primary airflow; or
ii2. The design zone outdoor airflow rate per Section 120.1.

EXCEPTION 2 to Section $44140.4(d): Zones with special pressurization relationships or cross-contamination
control needs.

EXCEPTION 3 to Section $44140.4(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 144140.4(d): Zones in which specific humidity levels are required to satisfy exempt

process needsloads. Computer Rooms or other spaces seth-enls=where the only process load is from IT equipment
may not use this exception.

EXCEPTION 5 to Section $44140.4(d): Zones with a peak supply-air quantity of 300 cfm or less.

(¢) Economizers.

1. Each individaal-cooling fan system that has a design supply-eapaeity-over2;500-efim-and-a-total mechanical
cooling capacity over #554,000 Btu/hr shall include either:

A. An air economizer capable of modulating outside-air 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 S0°F dry-bulb_and
#45°F wet-bulb and below.

EXCEPTION 1 to Section 144140.4(e)1: Where #-eanbe-shows he-satisfa A he-enfore
special outside air filtration and treatment, for the reduction and treatment of unusual outdoor contammants
makes compliance infeasible.

| EXCEPTION 2 to Section $44140.4(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 $44140.4(e)1: Systems serving high-rise residential living quarters and hotel/motel
guest rooms.

coohng systems whefehave the coohng efficiency that meets or exceeds the cooling efﬁmencv improvement

requirements in TABLE 140.4-A.

EXCEPTION 5 to Section 140.4(e)1: Fan systems primarily serving computer room(s). See Section 140.9(a) for
computer room economizer requirements.
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TABLE 140.4-A ECONOMIZER TRADE-OFF TABLE FOR €0MEORT COOLING SYSTEMS

Climate Zone Efficiency Improvement”
1 370%
2 6548%
3 6525%
4 7048%
5 3056%
6 305%
A 3025%
8 3025%
9 3025%
10 3026%
11 30%
12 30%
13 30%
14 3025%
15 3046%
16 7068%

If a unit is rated with an IPLV, IEER or SEER, then to eliminate the required air or water economizer, the

applicable minimum cooling efficiency of the HVAC unit must be increased by the percentage shown. If the
HVAC unit is only rated with a full load metric-tike, such as EER or COP cooling, then these that metric must be

increased by the percentage shown.

2. If an economizer is required by Section 140.4(e)1ubparagrapht; 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 144140.4(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.

3. Ifan economizer is required by Section 140.4(¢e)1, and an air economizer is used to meet the requirement, then it
Adr-eeenomizers shall be a type listed in, and shall have high limit shutoff controls complying with TABLE

140.4-B, .
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TABLE 140.4-B _AIR ECONOMIZER HIGH LIMIT SHUT OFF CONTROL REQUIREMENTS

Device Type? Required High Limit (Economizer Off When):

Climate Zones

Equation® Description
1,3,5.11-16 Toa > 75°F Outdoor air temperature exceeds 75°F
) 2.4.10 Toa>73°F Outdoor air temperature exceeds 73°F
Fixed Dry Bulb
6.8.9 Toa>T1°F Outdoor air temperature exceeds 71°F
7 Toa> 69°F Outdoor air temperature exceeds 69°F
1.3.5.11-16 Tox > TeaF Outdoor air temperature exceeds return air

temperature

Outdoor air temperature exceeds return air

2.4.10 Tor > Tra-2°F temperature minus 2°F
. . temperature minus £ &
Differential Dry Bulb Outd B q .
o utdoor air temperature exceeds return air
6.8.9 Tor > Tea-4"F temperature minus 4°F
Outdoor air temperature exceeds return air
> — o
Z Tos > Tra-6°F temperature minus 6°F
Fixed Enthalpy® + Fixed All hox > 28 Btw/lb or Tox > 75°F Outdoor air enthalpy exceeds 28 Btw/Ib of dry air® or
Drybulb - —oA on Outdoor air temperature exceeds 75°F
Eixed-Lnthalpy' 4678910812 hoa==28-Bludb” Outdoor-airenthalpy ds28-Bludb-oldr-air’
EleetrenieEnthalpy Al EoarRHoa A Outd irtemperature/RH ds-the"Allset-point
eurve’
Differential-Enthalpy Al hoa=hpa Outd irenthalpy ds-return-airenthalpy

* Only the high limit control devices listed are allowed to be used and at the setpomts 11sted Others such as Dew Point,
Fixed Enthalpy, Electronic Enthalpy, and Differential Enthalpy Controls,-a s may not be

used in any climate zone for comghance with Section 140.4(e)1 unless approval for use is prov1ded by the Energy

Commission Executive Director.

® Devices with selectable (rather than adjustable) setpoints shall be capable of being set to within 2°F and 2 Btu/Ib of the
setpoint listed.

b 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
approx1mately 30.7 Btu/Ib.

4. If an economizer is required by Section 140.4(e)1, and an air economizer is used to meet the requirement, then

the aAdir economlzer _s-and all -end-return air dampers on any individual cooling fan system that has a desien
sand-a-total mechanical cooling capacity over 45,000 Btu/hr; shall have the

followmg features

A. Warranteey. 5-year Manufacturer perfermanee-warranty of economizer assembly.

€B. Damper reliability testing. Suppliers of economizers shall certify that thei economizer assembly, including
but not limited 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 after $860,000 damper opening
and closing cycles.
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DC. Damper leakage. -Economizer and return dampers shall be certified to have a maximum leakage rate of 10
cfim/sf at 1.0 in. w.g. when tested in accordance with AMCA Standard 500.

ED. Adjustable setpoint. If the high-limit control is fixed dry-bulbs or fixed enthalpy #then the control shall
have an adjustable setpoint.

EE. 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.=2
ii. Enthalpy accurate to- £3 Btu/lb over the range of 20 Btu/Ib to 36 Btu/lb.withinlBtadb.
iii. Relative humidity (RH) accurate to £5 percent over the range of 20-percent to 80 percent RH.

H. Sensor calibration data. -Senserealibratien-Ddata efsensers-used for control of the economizer shall be
plotted on a sensor performance curve.

GL. Sensor high limit control.- Sensors used for the high limit control shall be located to prevent false readings,
eg-including but not limited to being properly shielded from direct sunlight.

HZ. Relief air system. -Relief air systems shall be designed-te-prowideup-te-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 he=mechanical capacity controls interlocked with-tke-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 that control the capacity of the mechanical cooling directly based on occupied

space temperature shall have a minimum of 2 stages of mechanical cooling capacity, per the following
effective dates:

1. >75.000 Btu/hr — Effective 1/1/2014
1. > 65,000 Btu/hr — Effective 1/1/2016

C. Effective 1/1/2014, ed-ether DX units not within the scope of Section 140.4(e)5.B, such as sehsdinathose
that control space temperature by modulating the airflow to the space, shall (i) comply with the requirements
in TableTABLE 140.4-C, and (ii) shall have c=Controls that doskali-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
2°ap Mechanical Cooling Stages Displacement
> 65,000 Btu/h and 3 < 35% full load
stages
< 240,000 Btu/h
<25% full load
> 240,000 Btu/h 4 stages
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®

Supply Air Temperature Reset Controls. MeekaniealsSpace-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. Inresponse to representative building loads or to outdoor air temperature; and

2. Bs=Aat least 25 percent of the difference between the design supply-air temperature and the design room air
temperature.

(2

(h)

EXCEPTION 1 to Section $44140.4(f): Systems that meet the requirements of Section +44140.4(d), without using
Exception 1 or 2 to that section.

EXCEPTION 2 to Section $44140.4(f): Where supply-air temperature reset would increase overall building energy
use.

EXCEPTION 3 to Section $44140.4(f): Systems supplying zZones in which specific humidity levels are required to
satisfy exempt process needsloads. Computer Rooms or other spaces with only IT equipment may not use this

exception.

Electric Resistance Heating. Electric resistance heating systems shall not be used for space heating.

EXCEPTION 1 to Section 144140.4(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 144140.4(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 +44140.4(a) at the design outdoor temperature specified in Section
144140.4(b)4.

EXCEPTION 3 to Section 144140.4(g): Where the total capacity of all electric-resistance heating systems serving
the entire building is less than 10 percent of the total design output capacity of all heating equipment serving the entire
building.

EXCEPTION 4 to Section $44140.4(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 $44140.4(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 mechanical 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.

Heat Rejection Systems.

1. GeneralScope. Subsection +44140.4(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 of 7.5 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 1 to Section $44140.4(h)2: Heat rejection devices included as an integral part of the equipment
listed in TABLE 110.2-A through TABLE 110.2-1.

EXCEPTION 2 to Section $44140.4(h)2: Condenser fans serving multiple refrigerant circuits.
EXCEPTION 3 to Section $44140.4(h)2: Condenser fans serving flooded condensers.
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| EXCEPTION 4 to Section $44140.4(h)2: Up to 1/3 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 that3s_is produced by the smallest pump; or
B. 33-50 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 $44140.4(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 $44140.4(h)4: Cooling towers that meet the energy efficiency requirement for
propeller fan towers in Section 110.2, TABLE 110.2-.

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 per the manufactures recommendation. Staging of fans is allowed once the fans are at
their minimum operating speed.

(1)__Minimum Chiller Efficiency. Chillers shall meet or exceed Path B from TebleABLE 110.2-D
EXCEPTION 1 to Section 140.4(i): Chillers with electrical service > 600V.

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 used to charge thermal energy storage systems where the charging
temperature is < 40 °F.

EXCEPTION 4 to Section 140.4(i): In glants-buildings with more than 3 chillers, only 3 chillers are required to meet
the Path B efficiencies.

() _Limitation of Air-Cooled Chillers,

+— Chilled water plants with-mere-than300-tens-tetal-eapaeity-shall not have more than 86300 tons provided by air-
cooled chillers.

EXCEPTION 1 to Section $44140.4(ji): Where the desigrerdemonstrates—thatthe water quality at the building site
fails to meet manufacturer’s specifications for the use of water-cooled egquipraentchillers.

EXCEPTION 2 to Section 144140.4(ji): Plants-that-employ-a-ceelingChillers 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 $44140.4(ji): Air cooled chillers with minimum efficiencies approved by the
Commission pursuant to Section 10-109(d).

| (ki) Hydronic System Measures

1. Hydronic Variable Flow Systems. HVAC chilled and hot water pumping shall be designed for variable fluid
flow and shall be capable of reducing pump flow rates to no more than the larger of: a) 50 percent or less of the
design flow rate; or b) the minimum flow required by the equipment manufacturer for the proper operation of
equipment served by the system.

| EXCEPTION 1 to Section $44140.4(kj)1: Systems that include no more than three control valves.
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EXCEPTION 2 to Section $44140.4(kj)1: Systems having a total pump system power less than or equal to 1-
SH2- hp.

2. Chiller Isolation. When a chilled water plaat-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. Shille atersSystems with a design capacity
exceeding 500,000 Btu/hr supplying chilled or heated water ée%e&h}shall 1nc1ude controls that automatically
reset supply water temperatures as a function of representative building loads or outside air temperature.

EXCEPTION to Section $44140.4(kj)4: Hydronic systems that use variable flow to reduce pumping energy in
accordance with Section +44140.4(kj)!1.

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 +44140.4(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 aad/or devices (such as variable speed controls) 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 of required 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 ersnearthe most remote heat exchanger or the heat exchanger
requiring the greatest differential pressure.

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. FrepPressure sensorésys may be mounted anywhere.

EXCEPTION 1 to Section $44140.4(kj)6: Heating hot water systems.
EXCEPTION 2 to Section $44140.4(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 dead-band of at least 20°F between initiation of heat rejection and heat addition
by the central devices.

EXCEPTION to Section 144140.4(kj)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 of less than 20°F shall be allowed.

(k) Air Distribution System Duct Leakage Sealing. Allness=dDuct systems shall be sealed to a leakage rate not to

exceed 6 percent of the fan-nominal air handler airflow rate as confirmed through field verification and diagnostic

testing, in accordance with the applicable procedures in Reference Nonresidential Appendices NA1 and NA2 if the
criteria in subsections 1, 2, and 3 below are meteuetsysten:

1. %&ee%%eé&eThe duct s;gstem provides conditioned air to an occupiable space for a constant volume, single
zone, air-eondit ioners—heatpumps-erfurnaeesspace-conditioning system; and

2. Seswsng The space conditioning system serves less than 5,000 square feet of conditioned floor area; and
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s

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. Ina space directly under a roof that

a———swherethe hHas a U-factor efthereofis-greater than the U-factor of the ceiling, or if the roof
does not meets=ex

ets the requirements of Section

Gh=

kHas fixed vents or openings to the outside or

uncondltloned spaces; or

BC. In an unconditioned crawlspace; or

ED. In other unconditioned spaces.

(m})——Fan Control. As of the applicable date listed in TeABLEble 140.4-D, eEach cooling system listed in TableABLE
140.4-D shall be designed to vary the indoor fan airflow as a function of load and shall comply with the following

requirements:

1. DX and chilled water cooling usitssystems that control the capacity of the mechanical cooling directly based on
occupied space temperature shall (i) have a minimum of 2 stages of fan control with no more than 66%percent
speed when operating on stage 1; and (ii) —A+66%-speed-thefan-system-shall draw no more than 40% percent of

the fan power at full fan speed, when operating at 66  percent sgeedL

2. All other snitssystems, including but not limited to DX cooling asitssystems and chilled water saitssystems_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. SystemsUsits-that include an air side economizer to meet 140.4(e)1 shall have a minimum of 2 speeds of fan

control during economizer operation.

XCEPTION to Sectlon 140 4gm) Modulating fan control is not required for chilled water systems with all fan
S h <1 HP, or for evaporative systems with all fan motors < 1 HP, -if the saitssystem

are not used to prov1de ventllatlon air and #keall indoor fans cycles with the load.
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TABLE 140.4-D EFFECTIVE DATES FOR FAN CONTROL SYSTEMS

Cooling System Type Fan Motor Size Cooling Capacity Effective Date

> 110,000 Btu/hr 1/1/2012

DX Cooling any > 75,000 Btu/hr 1/1/2014

> 65,000 Btu/hr 1/1/2016

>5HP any 1/1/2010

Chilled Water and > 1 HP any 1/1/2014
Evaporative

> 1/4 HP any 1/1/2016
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1 NIA NA NIA
2 N/A NIA NIA
3 NIA NIA NIA
4 11.7 (before 1/1/2010) 12.1 (before 1/1/2010) NA
13.8 {as-0f 1/1/2010) 13.8{as of 1/1/2010)
5 NIA NA NA
NA NIA NIA
12 3 (before 1/1/2010) NIA NIA
14.5 {as-0f 1/1/2010)
s 117 (before 1/1/2010) 12.0 (before 1/1/2010) NIA
13.8 {as-0f 1/1/2010) 13.7 {as of 1/1/2010)
9 11.3 (before 1/1/2010) 11.7 (before 1/1/2010) 12.5 (before 1/1/2010)
13.3 {as-0f 1/1/2010) 13.3{as of 1/1/2010) 13.6{as0f 1/1/2010)
10 11.1 (before 1/1/2010) 11.5 (before 1/1/2010) 12.3 (before 1/1/2010)
13.1 {as of 1/1/2010) 13.1 {as of 1/1/2010) 13.4{asof 1/4/2010)
11 113 (before 1/1/2010) 11.6 (before 1/1/2010) 12 4 (before 1/1/2010)
13.3 {as-0f 1/1/2010) 13.2 {as-of 1/1/2010) 13.5{as of 1/1/2010)
12 115 (before 1/1/2010) 11.8 (before 1/1/2010) NIA
13.5 {as-0f 1/1/2010) 134 {as of 1/1/2010)
13 10.9-(before 1/1/2010) 11.3 (before 1/1/2010) 12.1 (before 1/1/2010)
12 8 {as-0f 1/1/2010) 12 9 (as of 1/1/2010) 13.2 {as-0f 1/1/2010)
14 11.5 (before 1/1/2010) 11.8 (before 1/1/2010) NIA
13.5 {as of 1/1/2010) 13.4{asof 1/1/2010)
15 9.8 (before (1/1/2010) 10.1 (before 1/1/2010) 11.1 (before 1/1/2010)
115 (as 0f 1/1/2010) 11.5(as of 1/1/2010) 121 {as-0f 1/1/2010)
16 NIA NIA NIA
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Electronic-Enthalpy Al FoarRHon)>A Outdoor-airtemperature/RH
exceedsthe"A" set-point-curve®
Differential- Enthalpy Al hoa>hpa Qu{dee;—aw—enmalpy—exeeeds

SECTION 140.5 — PRESCRIPTIVE REQUIREMENTS FOR SERVICE WATER
HEATING SYSTEMS

(a) Nonresidential Occupancies. A service water heating system installed in a nonresidential building complies with this
section if it 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 and-or_hotel/motel buildings eemply-complies with this section if it meets the requirements of Section
150.1(fc)8.

SECTION 140.6 —- PRESCRIPTIVE REQUIREMENTS FOR INDOOR
LIGHTING

A building complies with this section if:

i._ the-The Calculation of aActual Indoor {Lighting pPower éDensny of all Qrogosed building areas combined,
calculated under Subsection (a) is no greater than the a z pewer-Density Calculation of

Allowed Indoor Lighting Power Density, Specific Methodologle calculated under Subsection (c)z; and

il ¢The Calculation of Allowed Indoor Lighting Power Density, General Rules as
with Subsection (b); and

iii. _Geeneral lighting #-Seeendary-SidelitDayli #=Zenes-complies with the Automatic Daylighting Controls in
Secondary Daylit Zone kg%&ﬁ%eeﬂ%ﬁe%requlrements in Subsection (d).
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(a) Calculation of Actual Indoor Lighting Power Density. The actual indoor {Lighting pPower Density of the-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 e and applicable adjustments under
SubseetiensSubdivisions 1 through 3 of thls subsection and the rcgulrements of Subdivision 4 of this subsection.

EXCEPTION to Section 140.6(a): Up to-0-2 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 gPower dDensity.

two they must be interlocked. %ﬂWhere there are two interlocked li

requirements, the watts of the lower wattage system may be excluded from the actual mdoor Lighting Power
Density if:

A. An 3 red-Installation Certificate speeifieals=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=as
effunetionareas—Aan auditorium, a convention center, a conference room, a multlpurpose room, or a

theater; and

BC. The two lighting systems are interlocked with a ses=p smmableNonprogrammable dDouble-+Throw
sSwitch to prevent simultaneous operation of both sxstem

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-

2. Reduction of wattage through controls. T In calculating actual indoor Lighting Power Density, 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 eentrelled-watts controlled as described in TABLE 140.6-A, times (ii) the applicable

Power Adjustment Factor (PAF), -frema-TABLEI40-6-A—if all of the following conditions are met:
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B. Luminaires and controls Eunetienallmeet the applicable requirements of Section 110.9, and Sections 130.0
through 130.5<; and

The controlled lighting is permanently installed general lighting systems and

the controls are eeﬁ%ﬁew-l-l-ed#q-wﬁ%permanently installed nonresidential-rated lighting controls. (Thus, for

example, pBortable lighting, portable lighting controls, and residential rated lighting controls shall not
qualify for PAFs.)

When used for determining PAFs for general lighting iin offices, furniture mounted luminaires that comply
with all of the following conditions shall qualify as permanently installed general lighting systems:

i.  The furniture mounted Hehtingsystem-luminaires shall be permanently installed atno later than the time
of building permit inspections; and

ii. The furniture mounted luminaires shall be permanently hardwireds; and
iii. The furniture mounted lighting system shall be designed to provide indirect general lighting:; and
iv. Before multrglyng the installed watts of the furmture mounted luminaire by the applicable

ea, 0.3 watts per square foot of the area

llumrnated b¥ the furmture mounted 1um1na1re shall be subtracted from-thepe
LR edtehin ;= installed watts of the furnrture mounted lumrnarres%e%ereu%ﬁeiE

a); and

vi. The lighting control for the furniture mounted luminaire compliestes with all other applicable
requirements in Section 140.6(a)2.

ED. At least 50 percent of the light output of the controlled luminaire shallbe-is w1th1n the apphcable fapetion
area listed in TABLE 140.6-A-. Luminaires on lighting tracks shall be Oaly ael-within
the applicable fanetion-area shallin order to qualify for ¢kea PAF.

EE. Only one PAF from Fable TABLE 140.6-A shall-may be used for aeach qualifying luminaire. PAFs shall not
be added together unless allowed in TABLE 140.6-A.

GF. Only lighting wattage directly controlled in accordance with Section 140.6(a)2 shall be used to detesmine

adiustedpewerreduce the calculated actual indoor Lighting Power Densities as allowed by Section 140.6(a)2.

If only a portion of the wattage in a gualifrineluminaire is controlled in accordance %%&h-r#ﬁeﬂ%Sectron
40 6gag then onl that ortron of controlled wattae shallb-beuse mine-adi -

aeeerdanee—with-Table-140-6-Amay be reduced in calculatlng actual 1ndoor Lrghtmg Power Density.

HG. Lighting controls used to qualify for a PAF shall be designed and installed in addition to manual, multi-level,
and automatic lighting controls required in Section 130.1, and in addltlon to any other hghtrng controls
required by any provision of Part 6=AEs-shallnetbe-availab shtinecontrolsreay b Part 5

——EXCEPTION to Section 140.6(a)2HG: Lighting controls designed and installed for the sole purpose

of compliance te-eemplyentywith Section 130.1(b)43 may be used to qualify for a PAF, provided the
lighting controls are designed and installed in addition to all manual, and automatic lighting controls

otherwise required in Section 130.1.

IH. To qualify for the PAF for a pPartial-ON eOccupant sSensing eControl in aeeerda ith-TableTABLE
140.6-A, an-Partial-On eOccupant sSensing eControl shall meet all of the followmg requrrements
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#. The control shall automatically deactivate all of the lighting power in the area within 30 minutes after

the room has been vacated; and

#i1._ The first stage shall automatically activate between 30-70 percent of the lighting power in the area and
may be a switching or dimming system; and
ixii. The second stage shall require manual activation of the alternate set of lights—These, and this manual-

ON requirements shall not be capable of conversion from manual-ON to automatic-ON functionality via
manual switches or dip switches: and

iv. Switches shall be located in accordance with Section 130.1(a) =#h+ek-and shall allow occupants to

manually do all of the following regardless of the sensor status: Aactivate the alternate set of lights in
accordance with item (iviii)s; activate 100 percent of the lighting powers; and deactivate all of the lightss

#. To qualify for the PAF for an occupant sensing control controlling the general lighting in large open plan
office areas above workstations, in accordance with TableTABLE 140.6-A, the following requirements shall
be met:

i. The open plan office area shall be greater than 250 square feets; and
ii. This PAF shall be available only in office areas which contain workstations-; and

iii. Controlled luminaires shall only be those which provide general lighting directly above the controlled
area, or furniture mounted luminaires that comply with heEXEHEPTIONtes-Section 140.6(a)2B and
provide general lighting directly above the controlled areas; and

iv. Qualifying luminaires shall be controlled by falsfanetional-occupant sensing controls-as-fellewes that
meet all of the following requirements, as applicable:

Infra-red sensors shall be equipped by the manufacturer, of fitted in the field by the installer, e£

£tted-with lenses or shrouds to prevent them from reaetingtebeing triggered by movement outside
of the controlled area.

b. Ultrasonic sensors shall be tuned to reduce their sensitivity to thepet g
them from being triggered by movements outside of the controlled area.

c.  9All other eceupan e—technolegiessensors shall be installed and adjusted as necessary se-that
theyarenotto Qrevent them from belng rlggered by movements outside of the controlled area.

KJ. To guahfy for the PAF for a Manual Dlmmlng Sgstem PAF or a Multiscene Programmable Dlmmmg System
dimminelich 3 h-TableTABLE 140.6-A, the =the e g 5

shall be controlled with a ¢ ontrol that can be manually operated by the user.

LK. To qualify for the PAF for a Demand Responsive Control PAESs d
a Demand Responsive Control shall meet all of the following regulrements
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i. _ The building shall be 10,000 square feet or smaller; and

ii,

%The controlled l1ght1ng shall be capable of bemg autorna‘ucallv reduced 5

to a demand responsive s1gnal2 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 of less than 0.5 watts per square foot shall not be counted toward the building’s
total lighting power.

ML.To guahfy for the PAF for Combined Manual D1mm1ng plus Partial- ON Occugant Sensing Control

TABLE 140 6-A Q the l1ght1ng controls shall comply with the apphcable regu1rements in Sect10n
140.6(a)2J)%s; and (ii) the lighting shall be controlled with a fallyfunetienal-dimmer control that can be
manually operated, or with a multi-scene programmable control that can be manually operated.

N WindowAread\/T
Yy

N-SOA DU H

o -} “ dtr o\ s
OELUTNUAINDIUTITETICCUVERAPTTLUTE=

SecondargidetiDaytightsrear PrimarySidetiDaytightirea
Where:
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3. Lighting wattage excluded. The watts of the following indoor lighting applications may be excluded from
Seetient40-6(ejactual indoor Lighting Power Density. (Indoor lighting not listed below shall comply with all

applicable nonresidential indoor lighting requirements in Part 6.):

A.
B.

om0z

In theme parks: Lighting for themes and special effects.

Studio lighting for film or photography provided that these lighting systems are in addition to and separately
switched from a general lighting system.

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.

In civic facilities, transportation facilities, convention centers, and hotel function areas: Lighting for
temporary exhibits, if the lighting is an addition to a general lighting system and is separately controlled from
a panel accessible only to authorized operators.

Lighting installed by the manufacturer in refrigerated-eases;-walk-in freezers, vending machines, food
preparation equipment, and scientific and industrial equipment.

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.

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 ++9110.9.

Lighting equipment that is for sale.
Lighting demonstration equipment in lighting education facilities.

Lighting that is required for exit signs subject to the CBC. Exit signs shall meet the requirements of the
Appliance Efficiency Regulations.

Exitway or egress illumination that is normally off and that is subject to the CBC.

In hotel/motel buildings: Lighting in guestrooms (lighting in hotel/motel guestrooms shall comply with

Section 436130.0(b)._(Indoor lighting not in guestrooms shall comply with all applicable nonresidential
lighting requirements in Part 6.)

In high-rise residential buildings: Lighting in dwelling units (Lighting in high-rise residential dwelling units

shall comply with Section +36130.0(b).) (Indoor lighting not in dwelling units shall comply with all
applicable nonresidential lighting requirements in Part 6.)

Temporary lighting systems. (Aas defined in Section 100.1.)

Lighting in occupancy group U buildings less than 1,000 square feet.
Lighting in unconditioned agricultural buildings less than 2,500 square feet.

Lighting systems in qualified historic buildings, as defined in the State Historic Building Code (Title 24, Part
8), are exempt from the Lighting gPower Density allowances, if they consist solely of historic lighting
components or replicas of historic 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 gPower Density allowances.

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).

Lighting for signs: SLighting for signs shall comply with Section 140.8.
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YT. Lighting for automatic teller machines that are located inside parking garages.

U. Lighting in refrigerated cases less than 3,000 square feet. (RLighting in refrigerated cases less than 3.000
square feet shall comply with the Title 20 Appliance Efficiency Regulations).

V. Lighting in elevators seeeting-where the lighting meets _the requirements of ASHRAE/IESNA Standard 90.1,
2010.

4. Luminaire Classification and Power. Luminaire Classification and gPower shall be determined in accordance
with Section $36130. 0{d9—&nd—(e}(_)_—er—b§haﬁethedappreved—b§4he—€emm+ss+e&

separate i ade eparate-s S The allowed Indoor nghtmg Power Densrtg
llotrnent for cond1t10ned areas shall be calculated segaratelg from the allowed Lighting Power Density 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.

: ke sbepweentheseparates Fres Allowed Indoor nghtrng Power Densrtx allotment shall b
alculated separately from the allowed Outdoor Lighting Power Density 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.

(had

separately—wrthm%trade—e%—beﬁvee&th&sep&r&t&aﬂe&nent&The Allowed Indoor Lrghtlng Power Dens1t¥
allotment for general lighting shall be calculated as follows:

A. The Complete Building Method, as described in Section 140.6(c)1, shall be used only for an entire building,
except as permitted by Section 140.6(c)1. As described more fully in Section 140.6(c)1, and subject to the
adjustments listed there, the Allowed Indoor Lighting Power Density 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 Density 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).
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The Allowed Indoor Lighting Power Density 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
Density 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
Density 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 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 Density 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
Density for general lighting for another area is decreased, but only if the 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. Ifthe 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.

aletments:Allowed Indoor Lighting Power Density 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.
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(c) Calculation of Allowed Indoor Lighting Power Density: Specific Methodologies. The allowed indoor {Lighting
pPower dDensity for each building type-efuse, or each primary function area shall be calculated using ene-and-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 Fable TABLE 140.6-B. (For example, retail and wholesale stores, hotel/motel, and high-

rise residential buildings shall not use this method.)

B. The Complete Building Method $shall be used oenly on projects involving:
i. _ -Eentire buildings with one type of use occupancys; -or

EXCEPTION to Section 140.6(c)1Bi: If a parking garage plus another type of use speeifieallylisted in

Teble-TABLE 140.6-B are part of a 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. mMixed occupancy buildings where one type of use eceupaney-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);s; or

iii. Aa 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. i SThe Complete Building Method shall esls-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-this-appreaeh the Complete Building Method, the allowed indoor $Lighting pPower density-allotment

is the ¥L1ght1ng pPower éDens1ty value %—MB-]:E—L“-@—E—UH]GS the ﬂoor area of the entlre building. Retai

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 FableTABLE 140.6-C.

h«ghﬁﬂg—pe“efs—fer—&H—&reas—m—the—bw-}diﬂg— Prlmary F unctlon Areas in Zl%b%eTABLE 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)2the-Area-Category-Method, an "area" shall be defined as
all contiguous spaeearcas which accommodate or are associated with a single ene-efthe-primary function
areas listed in SFABEEI46-ETABLE 146.0-C.

D. Where areas are bounded or separated by interior partitions, the floor spaeearea occupied by those interior
partitions shall-may be included in any Primary Function Aarea.

E. If at the time of permitting for a newly constructed building, a tenant is not identified for a multi-tenant

spaeeareai a maximum of 0.6 watts Qer square foot shall be allowed for the lighting in each area-thetFenant
; a1 t E 6-C TABLE146-F shallbeused in which a tenant has not been

identified. The area shall be classified as Unleased Tenant Area.
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F. Under -this-appreaechthe Area Category Method, the allowed generalindoor iLighting gPower Density for
each primary area is the {Lighting pPower dDensity value in TABLE 140.6-C times the fleerarea-square feet
of the primary function. The total allowed indoor {Lighting pPower Density for the building is the sum of all

allowed 1nd00r iLi ghtmg gPowers=Dens1t1e for all areas in the bu1ld1n,q When—th%Area—@ategeﬁ’—Methed—ls

G. In addition to the allowed indoor Lighting Power Density calculated according to Sections
140.6(c)2.A-through F-, the building may add aAdditional lighting power is-axailableallowances 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 esly-under the following conditions:

i. _ Only primary function areas having a footnote next to the allowed {Lighting Power dDensity 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 added-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 seadditional lighting power allowances-; and
iv. The additional lighting power allowances shall not utilize the-sameany types of luminaires as-arethat are
used for general lighting in the building; and

v. FhisaddedThe additional lighting power allowances shall not be used when using the Complete
Building Method, or when the Tailored Ligh aneeis used for any area in the
bu1ld1ng; and

1.5 watts per square foot of additional lighting power shall be allowed in a V1deoconferencm,q studio, as

defined in Section 100.1, 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 sitess; and

c. General lighting is switched in accordance with FableTABLE 130.1-As; 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.

Ga{egefy—Methed—The Ta1lored Method shall be used only for primary functlon areas l1sted in ¥a%-l»eTABLE
140.6-D, as defined in Section 100.1, and for IES allowances listed in Section 140.6(c)3H.

B. GAllowed Indoor Lighting Power Density allotments for general lighting pewera anees-shall be
determined according to Section 140.6(c)3G or H, as applicable. General l1ght1ng shall not qualify for a

mounting height multiplier.
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C. For compliance with this item, 0 aan "area" shall be
defined as all contiguous areas Wthh 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 ke-a Primary Function Area.

E. In addition to the allowed indoor Lighting Power Density allotments for general lighting calculated

according to Sect1ons 140.6( CB G é r H, as applicable), the building may add additional lighting power
allowances # aepewer for wall display, floor d1splaV and task lighting,

omamental/spec1al effects and very valuable display cases sha d-according to Section
140.6(c)31 through L.

F. The general lighting system shall not use narrow beam d1rect1on lamps wall-washer, Valance d1rect Cove, or
per1meter linear slot tvpes of l1ght1ng svstems Under-th e h h shting

G. Determine allowed gereral-indoor iLighting gPower Density allotments for general lighting for primary
function areas listed in Fable TABLE 140.6-D as follows:

i.  Use the IES Illuminance values (Lux) listed in Column 2 to determine the Allowed General Lighting
Power Density allotments for the area.

e ¢ each b unction.
#ii. Determine the room cavity ratio (RCR) for each-primary-funetienthe area. The RCR shall be calculated

using-etther EQUATION146-G-or EQUATION146-H according to the applicable equation in Fable
TABLE 140.6-F.

1. Fmd the allowed 1Li ghtmg gPower éD ensity allotments in FableTABLE 140.6-G
5 and-it- that is applicable to the IES illuminance value (Lux) from

Column 2 of Table 140 6 D (as descr1bed in item i.) and the RCR determined in accordance with
TABLE 140.6-F (as described in item ii).

iv. Determine the axea-square feet of each-prima gretion-the area in accordance with Section 140.6(¢)3C
and D.
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o

|

iv. Multiply the-area-ofeachprimaryfunetion-by-the allowed iLighting pPower dDensity_allotment, as
determined in accordance with item iii by the area-square feet of each primary function area, as

determined in accordance with item ivferthe-iHuminance-category-and RCRforeachprimary funetion

areaacecordingto—TABEE146-1. The product erthe-actaalinstalled-lighting pewerfor-the primary
funetion,whicheverisless;is the Allowed_Indoor-Geresal Lighting Power Density allotment for general

l1ght1ng for the spaeearea.

£e¥l=e#sDeterm1ne allowed indoor L1ght1ng Power Dens1t¥ allotrnents for general l1ght1ng for onl¥ sgec1ﬁ
primary function areas NOT listed in TABLE 140.6-D as follows:

i. Use this Section only to calculate allowed indoor lighting power densities for general lighting in th
follow1ng Qnmag function areas. Do not use &#=———Section 140.6(c)3H shall-be-use cternH
8 e esenby-for any primary function areas NOT listed below:

a. Exercise Center, Gymnasium
b. Medical and Clinical Care

c. Police Stations erand Fire Stations

d. Public rest areas along state and federal roadways

€. Other primary function areas that are not listed in FABEEL40-6-€ TABLE140.6-D

ii. When calculating allowed indoor Lighting Power Density 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 Density for each primary function area in the building as
follows:

inaccording to the Tenth Ed1t1on IES nghtmg Handbook 1IES HB ), using the

Recommended Horizontal Maintained Illuminance Targets for Observers 25-65 years old for
illuminance.

ten-area. The RCR shall be calculated

#b. Determine the room cavity ratio (RCR) for ea Ae
according to the applicable equation in %TABLE 140 6 F.

¥c. Find the allowed l1ght1ng power density in FableTABLE 140.6-G-using-information-determinedd
h-ttems et that is applicable to the illuminance Value gLux! determined in
ccordance with item (a) and the RCR determined in accordance with item (b).

=d. Deternnne the area-square feet of each-primes aetien-the area. For compliance with this item, an
"area" shall be defined as all contiguous areas Wthh accommodate or are associated with a single
rimary function area listed in item (i). Where areas are bounded or separated by interior partitions

the floor area occugled b¥ those interior Qartmons may be included in a Primary Function Area.is
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sHe. Multiply the area=square feet efeach-psi ten-ndetermined in accordance with item (xd),
by the allowed lighting power densny determlned _in accordance with item %(c). The product is the
Allowed Generallndoor Lighting Power Density allotment for general lighting for the area.

BI. Determine additional allowed power for wall display-and-deeerative lighting according to Seetiens
+46(ey3Bcolumn 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 Density allotment for general lighting pewes
alewancesfor the area.

al-lewaﬂees—Floor dlsplays shall not quahfy for th%wall dlsplay allowances

ili. Qualifying wall lighting systems-shall:

a. Be mounted within 10 feet of the wall having the wall display. EWhen track lighting is used for
wall display, and where portions of that lighting track are more greaterthan 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 ineladingare lighting track enddamp-helders-adjacent to the wall, h-iters

£, wall-washer luminaires, luminaires behind a wall valance or wall cove, or accent light.
imeludine(Accent luminaires are adjustable or fixed luminaires with PAR, R, MR, AR, or other

directional lamp types.)

. Fhiss ased-Additional allowed power for wall display lighting is available only for
hghtlng that 111um1nate en-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 szhiekthat (I) extend from the floor
to w=thimno more than2 two feet of the ceiling or are taller than 48ten feet, and (II) are permanently

anchored to the floor, provided, however, that neither =6commercial industrial stacks asenor industrial
torage stacks are ﬁ%pemanent full helght interior partltlons %Ehe—leﬁgth—ef—dasp}ay—wal-}s—shaﬂ—melude

vi. 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. Wall display lighting with

varying mounting heights shall be separately determined #-under item vii.

vii. The additional allowed power for wall display lightinga
smaller of:

et shall be the
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The product of allewed-wall display power determined in accordance with #es=i*TABLE 140.6-D,
times the wall display lengths determined in accordance with item iv, times the mounting height
multiplier determined in accordance with item vi; or

b. —The actual power used for the wall display lighting systems.

J. Determine additional allowed power for floor display lighting andfe# task lighting as follows:

i.  Neither additional allowed power for This-additienalfloor display lighting andfernor additional allowed

power for task pewerlighting shall set-be available when using Section 140. 6!c)3H for determmlng
allowed indoor Lighting Power Density allotment for general lighting-pewerallows arees

ii. Displays that are installed against a wall shall not qualify for the floor display lighting power
allowances.

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.

s-add 3 display-—an aslpeowerAdditional allowed power for floor display lighting, and
ddltlonal allowed power for task hghtlng2 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 sssstems-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, ARs; or (II) lighting employing
optics providing directional display light from non-directional lamps.

c. Iftrack lighting is used, shall be only track heads that are classified as direction lighting types.
vi. Qualifying task lighting systems-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. Ifthere are illuminated floor displays, Separate-floor display lighting power is-aHewed-shall be used
only if allowed by column 4 of FABEE146-GABLEL40-6-DTABLE 140.6-D.

viii. Additional allowed power for a combination of floor display lighting and task lighting;This-allowanee
shall be ased-available only ea-for (I) floors having floor displays; or (I) floors not having floor displays
but havinges tasks having illuminance recommendations that appear in the Tenth Edition of the IES
Lighting Handbooks and that are higher than the general lighting level in column 2 of TABLE 140.6-D.
The square footage of floor display or the square footage of task areas ertasks-area-shall be determined
in accordance with Section 140.6(¢c)3C and D, ssinus-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 finished floor,
this-ameunt 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. Wall
display lighting with varying mounting heights shall be separately determined under item x.

x. The additional allowed power for floor display lighting pewes—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 axeasquare footage determined in accordance with Section
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140.6(c)3Jviii times the height multiplier if appropriate in accordance with Section 140.6(c)3Jix

LAG- 6L ey mestaslearoa dotarminedn aecnrdancaueth Soction 140 6o\ 1y i Or
b. —The actual power used for the floor display lighting systems.-Fhe-aHeowedfloor-display-tighting

K. Determine additional allowed power for ornamental/special effects lighting as follows:

i. ThisaAdditional ightingallowed power for ornamental/special effects lighting shall not be available
when using Section 140.6(c)3H for determining general {Lighting pPower Density allowances.

ii. Qualifying ornamental lasinaires-lighting includes luminaires such as chandeliers, sconces, lanterns,
neon and cold cathode, light emitting diodes, theatrical projectors, moving lights, and light color panels;

when any of those lights are used in a decorative manner that does not serve as display lighting or
general lighting.

iii. Additional lighting power for ornamental/special effects lighting shall be used only if allowed by
column 5 of TABLE 140.6-D.

iv. This-allewaneeAdditional lighting power for ornamental/special effects lighting shall be used only es-in
areas having ornamental/special effects lighting. The square footage of the floor area shall be determined
in accordance with Section 140.6(c)3C and D, and it shall not includeing floor areas not having
ornamental/special effects lighting.

v. ¥se;tThe additional allowed power for ornamental/special effects lighting pewersisfor each applicable

area shall be the smaller of:

a. The product of the allowed ornamental/special effects lighting power determined in accordance with
Section 140.6(c)3K4iii, times floor areasquare footage determined in accordance with Section
140.6(¢)3Kiv; Fh oduet-of the-area-of the-primaryfunction-and-the eci

L. Determine additional allowed power for very valuable display case lighting as follows:

1. ThisaAdditional Heghtineallowed power for very valuable display case lighting shall not be available
when using Section 140.6(c)3H for determining general {Lighting Power Density allowances.

SECTION 140.6 — PRESCRIPTIVE REQUIREMENTS FOR INDOOR LIGHTING



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 240

in-Additional allowed power for very valuable display case lighting

hall be avallable 0n1¥ for d1sgla¥ cases in appropriate function areas in retail merchandise sales
museum, and religious worship-fasnetion-sareas.

iii. To qualify for thisallewanee-additional allowed power for very valuable display case lighting, a cases
shall contain jewelry, coins, fine china, esfine 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 highl

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

rv—Inretailmerchandise-sales; museum;andreligious-worship, 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 +:60.8 watt per square foot; or
b. The product of the area of the display case and +612 watts per square foot;; or
c. The actual power of lighting for very valuable displays.

(d) Automatic Daylighting Controls in Secondary Daylit Zones. EAIl luminaires providing general lighting that axe-is

in, or partially in=the a Secondary Sidelit Daylit Zones as defined in Section 130.1(d)1C, and that is not ineladed-in
thea Primary Sidelit Daylit Zones shall:

1. Bbe controlled independently from all other luminaires by as-automatic daylighting controls that meets the applicable
requirements of Section 110.95; and

2. -isBe imstalled-controlled in accordance with the applicable requirements in Section 130.1(d)2€; and-and-shallmeet

——EXCEPTION 1 to Sectlon 140 6(d) Luminaires in Secondagg Sldeht Daylit Zone(s) in areas where the Ttotal wattage of

general lighting ¢hs ets¥is less than 120 Watts.

EXCEPTION 2 to Section 140.6(d): Luminaires in pRarking garages complying with Section 130.1(d)3.
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P—40%,
0 160 100 100 100 100 100
+ 160 098 096 0:94 092 0-39
2 099 095 091 038 0-34 078
4 099 090 032 076 076 061
6 098 085 074 0:65 058 048
8 097 079 0:66 056 049 038
10 096 074 059 049 041 03+
22 095 070 053 043 035 026
4 095 066 048 038 03+ 022
16 094 062 044 034 027 048
8 093 059 OH 03+ 024 [
20 092 056 038 028 021 014
b p=059% p=57% p=95% p=92% P=90% p==85% p==20%
05 099 097 095 091 0-39 0-34 073
10 098 0:94 0-39 033 079 076 061
15 097 06:90 034 076 07+ 058 048
2.0 0:96 037 0-30 0-69 063 049 037
25 095 085 075 063 056 041 0629
3.0 0:94 082 07+ 058 050 034 023
35 093 079 067 053 0-44 029 018
40 092 076 064 048 039 024 04
45 094 074 060 044 035 0220 O+
5.0 090 07+ 057 040 03+ 047 609
55 088 068 052 035 026 013 0-06
60 037 .65 048 030 022 010 0-04
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TYPE-OF-CONTROL | TYPE-OFSPACE FACTOR
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RSEX100 )
# lamps x lamp watts J

DoL { BallastFactor

Ne— |

TABLE 140.6-A _LIGHTING POWER DENSITY ADJUSTMENT FACTORS (PAF)

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 PAF 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 PAF

< _to-ceili itions: i
1. Partial-ON Occupant Sensing Control Any area < 250 square feet e_nf:losed by floor-to-ceiling partitions; any size 020
classroom, conference or waiting room. —=
No larger than 125 square feet 0.40
2. Occupant Sensing Controls in Large Open In open plan offices
* Plan Offices 250 square feet: One sensor From 126 to 250 square feet 0.30
controlling an area that is: From 251 to 500 square feet 0.20
3. Dimming Manual Dimming Hotels/motels, restaurants, auditoriums, theaters 0.10
System Multiscene Programmable 0.20
All building types less than 10,000 square feet.
4. Demand Responsive Control Luminaires that qualify for other PAFs in this table may also qualify for this 0.05
demand responsive control PAF
5. Combined Manual Dimming plus Partial-ON Any area < 250 square feet enclosed by floor-to-ceiling partitions; any size 025
Occupant Sensing Control classroom, conference or waiting room —
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Fheaters

SHBEEEEREEEEE rmmE

Allothers

TABLE 140.6-B__COMPLETE BUILDING METHOD LIGHTING POWER DENSITY VALUES+H#AEESHTS

ALLOWED LIGHTING POWER DENSITY (WATTS PER
SQUARE FOOT

TYPE OF BUILDING

—_
N

Auditorium Building

—
—

Classroom Building

=
[*)}

Commercial and Industrial Storage Building

[
[\

Convention Center Building

Financial Institution Building

— | =
o | =

General Commercial Building/Industrial Work Building

—_
W

Grocery Store Building

—_
W

Library Building

Medical Building/Clinic Building

(e=) —
% (= |k

Office Building

=
[N}

Parking Garage Building

—_
=N

Religious Facility Building

Restaurant Building

School Building

|l
W [ D | IN

Theater Building

=
[o)}

All others buildings
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TABLE 140.6-C_AREA CATEGORY METHOD - LIGHTING POWER DENSITY VALUES (WATTS/FT?)
sose Stoste
PRIMARY FUNCTION AREA LIGHTING PRIMARY FUNCTION AREA e —
POWER (W/ft*) POWER
(W/ft)
Auditorium Area 1.5°3 Library Area Reading areas 123
Auto Repair Area 0.9 ? Stack areas 1.5°
Beauty Salon Area 1.7 Lobby Area Hotel lobby 1.1
Civic Meeting Place Area 133 Main entry lobby 1.5 %
Classroom, Lecture, Training, Vocational 125 Locker/Dressing Room 08
Areas * -
Commercial and Industrial Storage Areas LoungefReereation Area 3
" o, 0.6 1.1
(conditioned and unconditioned)
Commercial and Industrial Storage Areas 07 Malls and Atria 123
(refrigerated) -
Convention, Conference, Multipurpose 3 Medical and Clinical Care Area
; 1.4 1.2
and Meeting Center Areas
Corridor, Restroom, Stair, and Support Office Area > 250 square feet
0.6 0.75
Areas
Dining Area 1.1° <250 square feet 1.0
Electrical, Mechanical, Telephone 072 Parking Garage Area | Parking Area 0.14
Rooms : I
Exercise Center, Gymnasium Areas 1.0 Dedicated Ramps 0.3
Exhibit, Museum Areas Daylight Adaptation
20 9 0.6
Zones
Financial Transaction Area 123 Religious Worship Area 1.5°
General Low bay 2 Retail Merchandise Sales, Wholesale 6and 7
. 0.9 1.2
Commercial Showroom Areas
and Industrial - 2
Wl Ao gh bay . Fetmtbeusebhuee -
Work Areas High ba L0 &5
Precision 1.2° Theater Area Motion picture 093
Grocery Sales Area 1.2 6md? Performance 143
Hotel Function Area 1.5 3 Transportation Function Area 1.2
Kitchen, Food Preparation Areas 1.6 Videoconferencing Studio 128
Laboratory Area, Scientific 14" Waiting Area 1.1}
Laundry Area 0.9 All other areas 0.6
Footnotes for this table are listed below.
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FOOTNOTES FOR TABLE 140.6-C:
See Section 140.6(¢)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 of lighting system allowed Maximum allowed added lighting power.
number (W/ft> -of task area unless otherwise
noted)
1 Specialized task work 0.2 W/ft?
2 Specialized task work 0.5 W/ft?
3 Ornamental lighting as defined in Section 100.1 and in accordance with 0.5 W/ft*
Section 140.6.(c)2.
4 Precision commercial and industrial work 1.0 W/ft?
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 0.3 W/ft?
directional
7 Decorative lighting - primary function shall be decorative and shall be in 0.2 W/ft?
addition to general illumination.
8 Additional Videoconferencing Studio lighting complying with all of the 1.5 W/t
requirements in Section 140.6(c)2Gvii.
9 Daylight Adaptation Zones shall be no longer than 66 feet from the entrance to the parking garage
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93 -
Civie Meeting Place b 315 92 (=
—Inaetive B
—Aetive: bulley-items; large labels €
—Activersmall-itemssmall labels b
ention; et g B 25 04 0.5
meeting-eenters
CorrectionHaciibycelsand-dayrooms b 0 [ 0
Pining B +5 b6 06
Dressingroom b [ 4 0
5 5 5 b 55 9 9
—+eont
—Seieneetabs E 55 9 9
Exereise-centergymnasinn HESNA-HB 9 9 9
Fochtbitmasern c 200 +4 07
Fiaretddransactons b 345 02 06
Food Service Facilit
5 5 5 E 9 9 9
—Kitehen;-Seullery
—Allother s [ 9
Groecry-store b 0
HoustngPublieand-Commens-Avreas
———Multi-family b [ 9 09
——PeormHorySentorHousie b 9 9 89
HotelHunretonarea b 225 02 95
Ferediy b 9 9 9
Library (Reading-areas; Stacks)+ b 9 9 96
—HeteHobby c 315 92 060
—Main-entry-lobby c 02
Loeker+ c [ [ 0
Loungefrecreation € 7 0 07
Malls-and-atria b 35 95 06
Medical-and-chnical-eare HESNAHB [ 9 9
Oftfiee 9 9 9
—Open-officetntensive VDT use b
——Operotheettermitent VD ase E
——Pricate-othee E
PohiecorHrestarons HSNAHHS 9 9 9
Religious-worship b 15 95 (=
Retarbmerchandise saleswholesale showrooms b 170 2 o7
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©
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=]

“lel]=]*
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IRIRIE|R

1 2 3 4 5
Allowed
General Wall Display % OlﬁgoTv:::al/
Primary Function Area Humination | poyer (Wit and Task Special Effect
Lighting Power Lighting
(W/ft?)

Auditorium Area 300 2.25 0.3 0.5
Civic Meeting Place 300 3.15 0.2 0.5
f/[oer;\t/ienntlgelmcfjr)rgj;rslce, Multipurpose, and 300 2.50 0.4 05
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/Reereation Area 200 7.00 0 0.5
Malls and Atria 300 3.50 0.5 0.5
Religious Worship Area 300 1.50 0.5 0.5
Retail Merchandise Sales, and Showroom Areas 400 14.00 1.0 0.5
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 15 0.2 0.5
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Heishtinf ! finishedf1 1 FloorDispl Wall Disol Multiphd
I £ laminai Multinh
H6"orless 10 +0
>H 62 2 +5
>16> +4 +35
=20 20 +75
TABLE 140.6-E  ADJUSTMENTS FOR MOUNTING HEIGHT ABOVE FLOOR
Height in feet above finished floor and bottom of abo:ﬁ::?ri;l;:: sfloor and bottom of Floor Display or Wall Display — Multiply by
<12 1.00
12'to 16' 1.15
> 16 1.30

TABLE 140.6-F _ROOM CAVITY RATIO (RCR) EQUATIONS

Determine the Room Cavity Ratio for FableTABLE 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

Where: L =Length of room; W = Width of room; 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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RCER<35 3:5<RCR<7-0
02 03
04 05
06 08
09 2
3 +8
27 335
&+ 105

@hmb@W»%E

TABLE 140.6-G _ILLUMINANCE LEVEL (LUX) POWER DENSITY VALUES (WATTS/FT?)

INluminance Level (Lux RCR<2.0 RCR>2.0 and <3.5 RCR>3.5and<7.0 RCR>17.0
100 0.4 0.6 08 12
900 1.8 22 3.0 43
1000 19 24 33 4.8
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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 ea-within one or
more of the following applications, the lighting power for that luminaire shall be exempt from Section 140.7¢b):




2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 253

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 signage 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 specifically for Automated Teller Machines as required by California Financial Code Section 13040, or
required by law through a local ordinance.

7. Lighting of public monuments.

8. Lighting of sSigns shallmeet-complying with the requirements of Sections 130.3 and 140.8.

1409.Lighting of tunnels, bridges, stairs, wheelchair elevator lifts for American with Disabilities Act (ADA)
compliance, and ramps that are other than parking garage ramps.

10+.Landscape lighting.
112.In theme parks: outdoor lighting only for themes and special effects.

123.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.

134.0Outdoor lighting systems for qualified historic buildings, as defined in the California Historic Building Code
(Title 24, Part 8), if they consist solely of historic lighting components or replicas of historic 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.

(ab) 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)1 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)1A.

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)1.

(c) Calculation of Actual Lighting Power. The wattage of outdoor luminaires shall be determined in accordance with
| Section 130.0¢d)(c).

(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)1, and the sum of the additional
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lighting power allowance for specific applications determined in accor

dance with Section 140.7(d)2

and-the sum-of

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), 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 10 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
of hardscape that is not illuminated according to Section 140.7(d)1 A. Multiply the hardscape perimeter by
the Linear Wattage Allowance (LWA) 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 azre-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 (IWA) for general hardscape lighting from TABLE 140.7-A for the
appropriate lighting zone. The hardscape area shall be permitted one IWA 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.

TABLE 140.7-A GENERAL HARDSCAPE LIGHTING POWER ALLOWANCE

Type of Power Allowance Lighting Zone 1 Lighting Zone 2 Lighting Zone 3 Lighting Zone 4
Area Wattage Allowance (AWA) 0:036 0.035 W/ft? 0.045 W/t 0:092 0.090 W/ft? 0.115 W/ft?
Linear Wattage Allowance (LWA) 0:36.0.25 W/If 0.45 W/If 092 0.60 W/If +145.0.85 W/If
Initial Wattage Allowance (IWA) 340 W S10 W 770 W 1030 W
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| TABLE 140.7-B ADDITIONAL LIGHTING POWER ALLOWANCE FOR SPECIFIC APPLICATIONS
All area and distance measurements in plan view unless otherwise noted.
Lighting Application Lighting Lighting Lighting Lighting
Zone 1 Zone 2 Zone 3 Zone 4
WATTAGE ALLOWANCE PER APPLICATION. Use all that apply as appropriate.
Building Entrances or Exits. Allowance per door. Luminaires qualifying 30 7560 100 90 120 90
for this allowance shall be within 20 feet of the door. watts watts watts watts
Primary Entrances to Senior Care Facilities, Police Stations, 45 80 120 130
Hospitals, Fire Stations, and Emergency Vehicle Facilities. Allowance watts watts watts watts
per primary entrance(s) only. Primary entrances shall provide access for
the general public and shall not be used exclusively for staff or service
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. Luminaires 40 75 125 200
qualifying for this allowance shall be within 2 mounting heights of the sill watts watts watts watts
of the window.
Vehicle Service Station Uncovered Fuel Dispenser. Allowance per 120 175 185 330
fueling dispenser. Luminaires qualifying for this allowance shall be within watts watts watts watts
2 mounting heights of the dispenser.
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 No 22,5 36 45
the principal viewing location(s) and unobstructed for its viewing length. Allowance W/linear ft W/linear ft W/linear ft
A corner sales lot may include two adjacent sides provided that a different
principal viewing location exists for each side. Luminaires qualifying for
this allowance shall be located between the principal viewing location and
the frontage outdoor sales area.
WATTAGE ALLOWANCE PER HARDSCAPE AREA (W/ft?). May be used for any illuminated hardscape area on the site.
Hardscape Ornamental Lighting. Allowance for the total site No 0.02 0.04 0.06
illuminated hardscape area. Luminaires qualifying for this allowance shall Allowance W/t Wi/t W/t

be rated for 100 watts or less as determined in accordance with Section
130.0(d), and shall be post-top luminaires, lanterns, pendant luminaires, or
chandeliers.

WATTAGE ALLOWANCE PER SPECIFIC AREA (W/ft?). Use as appropriate provided that none of the following specific applications shall

under the canopy.

be used for the same area.
Building Facades. Only areas of building fagade that are illuminated shall No 0.18 0.35 0.50
qualify for this allowance. Luminaires qualifying for this allowance shall Allowance W/t W/t W/t
be aimed at the fagade and shall be capable of illuminating it without
obstruction or interference by permanent building features or other objects.
Outdoor Sales Lots. Allowance for uncovered sales lots used exclusively 0.164 0.555 0.758 1.285
for the display of vehicles or other merchandise for sale. Driveways, Wi/t W/t Wi/t W/t
parking lots or other non sales areas shall be considered hardscape areas
even if these areas are completely surrounded by sales lot on all sides.
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 0.014 0.155 0.308 0.485
hardscape area less area of buildings, under canopies, off property, or W/ W/t W/t W/t
obstructed by signs or structures. Luminaires qualifying for this allowance
shall be illuminating the hardscape area and shall not be within 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 the 0.514 1.005 +358.1.300 2:2852.200
drip line of the canopy. Luminaires qualifying for this allowance shall be Wi/t W/t Wi W/t
located under the canopy.
Sales Canopies. Allowance for the total area within the drip line of the No 0.655 0.908 1.135
canopy. Luminaires qualifying for this allowance shall be located under Allowance W/t W/t W/t
the canopy.
Non-sales Canopies. Allowance for the total area within the drip line of 0.084 0.205 0.408 0.585
the canopy. Luminaires qualifying for this allowance shall be located W/t W/t Wi/t W/t
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Lighting Application Lighting Lighting Lighting Lighting
Zone 1 Zone 2 Zone 3 Zone 4

Guard Stations. Allowance up to 1,000 square feet per vehicle lane. 0.154 0.355 0.708 0.985

Guard stations provide access to secure areas controlled by security Wi W/t Wi/t W/t

personnel who stop and may inspect vehicles and vehicle occupants,
including identification, documentation, vehicle license plates, and vehicle
contents. Qualifying luminaires shall be within 2 mounting heights of a
vehicle lane or the guardhouse.

Student Pick-up/Drop-off zone. Allowance for the area of the student No 0.12 0.45 No
pick-up/drop-off zone, with or without canopy, for preschool through 12th Allowance W/t Wi/t Allowance
grade school campuses. A student pick-up/drop off zone is a curbside,
controlled traffic area on a school campus where students are picked-up
and dropped off from vehicles. The allowed area shall be the smaller of the
actual width or 25 feet, times the smaller of the actual length or 250 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 0.014 0.135 0258 0.240 0:435.0.400
dining. Outdoor dining areas are hardscape areas used to serve and Wi/t W/t Wi W/t
consume food and beverages. Qualifying luminaires shall be within 2
mounting heights of the hardscape area of outdoor dining.

Special Security Lighting for Retail Parking and Pedestrian 0.007 0.009 0.019 No
Hardscape. This additional allowance is for illuminated retail parking and Wi W/t Wi Allowance
pedestrian hardscape identified as having special 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.

1.

2.

‘ 3.

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.

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.

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.

2.

High pressure sodium lamps; or
Metal halide lamps that are:
A. Pulse start or ceramic served by a ballast that has a minimum efficiency of 88 percent or greaters; 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.

Where-bBallast efficiency is the measured output wattage to the lamp divided by the measured operating
input wattage when tested according to ANSI C82.6-2005+ex.

Neon or cold cathode lamps with transformer or power supply efficiency greater than or equal to following:

A. A minimum efficiency of 75 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.

WheretThe ratio of the output wattage to the input wattage is at 100 percent tubing loadses.

Fluorescent lamps-lighting systems meeting one of the following requirements:

——A. —with-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=es.

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).

Compact fluorescent lamps that do not contain a medium screw base sockets (E24/E26).+ef

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.
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| 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 Computer Rooms.

A computer room complies 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 fas-system primarily serving computer room(s) 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
dry-bulb/50°F wet-bulb 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
dry-bulb/35°F wet-bulb and below.

EXCEPTION 1 to Section 140.9(a)1: Individual computer rooms under 5 tons in a building that does not have

any economizers.

EXCEPTION 2 to Section 140.9(a)1: New cooling systems serving an existing computer room in an existing
building up to a total of 50 tons of new cooling equipment per building.

EXCEPTION 3 to Section 140.9(a)1: New cooling systems serving a new computer room in an existing
building up to a total of 20 tons of new cooling equipment per building.

EXCEPTION 4 to Section 140.9(a)1: A computer room 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 non-computer room(s) provided that all of
the following are met:

a. The economizer system is sized to meet the design cooling load of the computer room(s) when the non-
computer room(s) are at 50% percent of their design load; and

b. The economizer system has the ability to serve only the computer room(s), €.g. shut off flow to non-
computer rooms when unoccupied; and

c. The non-economizer system does not operate when the outside air drybulb temperatures is below 60°F and,
the cooling load of the non-computer room(s) served by the economizer system is less than 50% percent of
design load.

2.  Reheat. Each computer room 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. Non-adiabatic 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/kBtu-h of net sensible cooling capacity.

5. Fan Control. Each unitary air conditioner 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 two-speed 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.

6. Containment. Computer rooms 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.
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EXCEPTION 1 to Section 140.9(a)6: Expansions of existing computer rooms.
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 Commercial Kitchens.

1. Kitchen exhaust systems.

A. Replacement air introduced directly into the hood cavity of kitchen exhaust hoods shall not exceed
10%percent 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 FableTABLE 140.9-A. If a 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 TableABLE 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)1:B: 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)1:B: Existing hoods not being replaced as part of an addition or

alteration.
TABLE 140.9-A MAXIMUM NET EXHAUST FLOW RATE, CFM PER LINEAR FOOT OF HOOD LENGTH
Type of Hood Light Duty Medium Duty Heavy Duty Extra Heavy
Equipment Equipment Equipment Duty Equipment
Wall-mounted 140 210 280 385
Canopy

Single Island 280 350 420 490

Double Island 175 210 280 385
Eyebrow 175 175 Not Allowed Not Allowed
Backshelf / 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)2.A: 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 Atleast 50% percent of all replacement air is transfer air that would otherwise be exhausted; or
ii. Demand ventilation system(s) on at least 75 percent3s 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 of reducing 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 per 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; and

iv. A minimum of 75% 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)2:B: 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 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 NA7. A Certificate of Acceptance
shall be submitted to the enforcement agency that certifies that the equipment and systems meet the acceptance
requirements specified in NA7.11.

(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 10 ACH or less, the design exhaust airflow shall be capable of reducing 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-(1493141.0 — ADDITIONS, ALTERATIONS, AND REPAIRS TO
EXISTING BUILDINGS THAT WILL BE NONRESIDENTIAL, HIGH-RISE
RESIDENTIAL, AND HOTEL/MOTEL OCCUPANCIES AND TO EXISTING
OUTDOOR LIGHTING FOR THESE OCCUPANCIES AND TO INTERNALLY
AND EXTERNALLY ILLUMINATED SIGNS

Covered process requirements for additions, alterations and repairs to existing buildings are covered in Section 141.1.
(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 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 +39130.5 and Sections 140.2 through 140.89.

2. Performance approach.

A. The envelope and indoor lighting in the conditioned space of the addition, and any newly installed space-
conditioning_system or water-heating system serving the addition, shall meet the applicable requirements of
Sections 110.0 through +39130.5; and

B. Either:
i.  The addition alone shall comply with Section 140.1; or

1i.

1+409-1-Existing plus addltlon plus alteratlon The standard des1gn for ex1st1ng plus add1t10n 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.

EXCEPTION 1 to Section $49141.0(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 #49141.0(a): Where an existing system with electric reheat is expanded by adding
variable air volume (VAV) 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 $49141.0-(a): Duct Sealing. When ducts will-beare extended from an existing duct
system to serve the addition, the existing duct system and the extended ducts shall meet the applicable requirements ef

specified in Section +49141.0(b)2D.

EXCEPTION 4 to Section 141.0(a): Additions that i increase the area of the roof bx 2 000 square feet or less are
| exempt from the requirements of Section 110.10.Fhe ements eetien O-sha : aless-th
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(b) Alterations. Alterations setherthan-arepair-to existing nonresidential, high-rise residential, or hotel/motel buildings,
re-locatable public school buildings or alterations in conjunction with a change in building occupancy to a
nonresidential, high-rise residential, or hotel/motel eeespanes-occupancy are not subject to Subsection (a) and shall
meet 1, and either item £+2 or 2-3 below:=

1.- Mandatory Insulation Requirements for Roofs, Walls, and Floors. Altered components in a nonresidential,
high-rise residential, and hotel/motel buildings shall meet the minimum requirements in this Section.

| A. Roof/Ceiling Insulation. The opaque portions of the roof/ceiling that separateisg 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 framed-walls separating conditioned spaces from
unconditioned spaces or ambient air shall meet the applicable requirements of Items 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 of R-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 of R-11 insulation between framing members, or the weighted
average U-factor of the wall assembly shall not exceed U-0.110.

4. Glass Spandrel Panels and Glass Curtain Walls. A minimum of R-4, or the weighted average U-
factor of the wall assembly shall not exceed U-0.280.
EXCEPTI ion 141 1B: Light and h ma 11

| C. Floor Insulation. For the altered portion of raised floors that separateing conditioned spaces from
unconditioned spaces or ambient air shall meet the applicable requirements of Items 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 of U-0.071.

| 2. —Raised Mass Floors in High-rise Residential and Hotel/Motel Guest Rooms. A minimum of R-6

insulation, or the weighted average U-factor of the floor assembly shall not exceed the U-factor of U-
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-s¥stesa, lighting and
water heating systemseesapenesnts, 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 120.8
through 439130.5; and

A._ —Fenestration aAlterations:te-the-building-envelope other than repairs -and ether-than-those subject to

Section +48:9141.0(b)42B shall eemply-with-meet the applicable requirementssuabseetionsthrough-ii
below:

i.__ For all nonresidential, high-rise residential, and hotel/motel occupancies, when fenestration is ret-altered
or where there are ne-alterations that do not increase the fenestration area, all altered fenestration shall
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meet the requirements of TABLE 141.0-A. When newMes fenestration area is added to alterations it

shall meet the requirements ofthe TABLE 140.3-B, C or D- 5
EXCEPTION= to Section $49141.0(b)3#Ad2Ai: The RSHG and Visible Transmittance (VT)
requirement of Table 141.0-A shall not apply is-setrequired W when:

1. _ either(Hess-than-150 square feet or less of an entire building's fenestration is replaced, or
ss of fenestration area is added, ors-eompliance-maybe-shown-with

nt of Section 14
Sims S

2. 350 square feet or le

409

0y O

3. 50 square feet ofr less of skylight is added.
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Table 141.0-A Altered Window Maximum _U-Factor and Minimum RSHGC
Climate
Zone 1 2 3 4 S 6 1 8 9 10 n 12 13 14 15 16
U-factor | 0.47 | 047 | 0.58 | 047 | 0.58 | 047 | 047 | 047 | 047 | 047 | 047 | 047 | 047 | 047 | 047 | 047
RSHGC | 0.41 | 0.31 | 041 | 0.31 | 041 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.31 | 0.41
vT See TABLE 140.3-A for all Climate Zones
B. Efexisting roofs being replaced, recovered or

recoated, ofa; nonresrdentral hrgh rise resrdentral— and hotels/motels roofs—shall meet the requrrements of
Section 110.8(i).s Ro-an here o
hetels/metels;wherereofs with wrth more than 50 percent of the roof area or more than 2 000 square feet of roof,
whichever is less,_is being altered is-bein altere

the appheablerequirements of s%%%e%l —through Eeaiil elow apply:= =be-l=ew

i.__Roofing Products. Nonresidential buildings:

a. Low-sloped roofs in climate zones 1 throughl6 shall have a minimum aged solar reflectance of 0.63
and a minimum thermal emittance of 0.75, or a minimum SRI of 75.

b. Steep-sloped roofs in climate zones 1 through16 shall have a minimum aged solar reflectance of
0.20 and a minimum thermal emittance of 0.75. or a minimum SRI of 16.

EXCEPTI t tion 141 2Bia: Ana lar reflectance less than is all
provided the maximum roof/ceiling U-factor in TABLE 141.0-B is met.

ii. Roofing Products. High—rise residential buildings and hotels and motels:

arda-mintnum-thermalemittanee imis i .Low sloged roofs in chmat
zones 10, 11,13, 14 and 15 shall have a minimum aged solar reflectance of 0.55 and a minimum
thermal emittance of 0.75, or a minimum SRI of 64.

b. Steep-sloped roofs climate zones 2 through 15 shall have a minimum aged solar reflectance of 0.20
and a minimum thermal emittance of 0.75, or a minimum SRI of 16.

EXCEPTION 1 to Section 141.0(b)2Bii 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.

EXCEPTIONS 2 to Section 141.0(b)2Bii and iii: Roof constructions that have thermal mass over the

roof membrane with a weight of at least 25 Ib/ft> are not required to meet the minimum requirements for
solar reflectance, thermal emittance, or SRI.
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Table 141.0-B Roof/Ceiling Insulation Tradeoff for Aged Solar Reflectance

Nonresidential
Aged Solar Metal Building | Metal Building | Wood Framed Wood -Framed and
Reflectance Climate Zone | Climate Zone and Other and Other;
1,39 2 10-16 Climate Zone Climate Zone€£
U-factor U-factor

0.62-0.60 0.075 0.052 0.069 0.052
0.59-0.55 0.066 0.048 0.062 0.048
0.54-0.50 0.060 0.044 0.056 0.044
0.49-0.45 0.055 0.041 0.051 0.041
0.44-0.40 0.051 0.039 0.048 0.039
0.39-0.35 0.047 0.037 0.044 0.037
0.34-0.30 0.044 0.035 0.042 0.035
0.29-0.25 0.042 0.034 0.039 0.034

iii._ For nonresidential buildings, high-rise residential buildings and hotels and motels, when lew-sleped
roofs are exposed to the roof deck, or to the roof recover boards and meets Section 141.0(b)2Bi and ii
the exposed area shall be insulated to the levels specified in TABLE 141.0-BC.

Reef/CeilineIns
lino|

If mechanical equipment is located on the roof and
Wlll not be disconnected and l1fted as part of the roof replacement, 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.

eetion ibz, 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
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climate zones 2, and 10 through 16, and less than 100 square feet per linear foot for climate
zones 1, and 3 though 9; and

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.
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TABLE 141.0-CB _INSULATION REQUIREMENTS FOR ROOF ALTERATIONS

Nonresidential High-R#ise Residential and Guest Rooms
of Hotel/Motel Buildings
Continuous Continuous
Climate Zone Insulation U-factor Insulation U-factor
R-value R-value

1 R-8 0.081 R-14 0.055

2 R-14 0.055 R-14 0.055

3-9 R-8 0.081 R-14 0.055
10-16 R-14 0.055 R-14 0.055
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Climate Centinueus - Centinueus o-
Zo £ Insulat £
B & EaS;2d &
© ©
¥ ¥
! R-8 0-08+ R4 0.055
2 R4 0.055 R4 0.055
3-9 R-8 0-08+ R4 0.055
4 R-8 0-08+ R4 0.055
5 R-8 0-08+ R4 0.055
6 R-8 0-08+ R4 0.055
3 R-8 0-08+ R4 0.055
8 R-8 0-08+ R4 0.055
9 R-8 0-08+ R4 0.055
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10-16 R4 0055 R4 0955
1 R4 0055 R4 0955
r R4 0055 R4 0955
B R-H4 0055 R4 0055
1 R4 0055 R4 0955
15 R-H4 0055 R4 0055
16 R-H4 0055 R4 0055

C.__New or Replacement sSpace-eConditioning sSystems or eComponents 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.;and

EXCEPTION 12 to Section +49141.0(b)¥2C.: Sub-section (b)+2C does not apply to Eerreplacements of
equivalent or lower capacity electric resistance space heaters for high rise residential apartment units.

EXCEPTION 23 to Section 349141.0(b)¥2C+-. Sub-section (b)42C does not apply to Eexreplacement of
electric reheat of equivalent or lower capacity electric resistance space heaters, when natural gas is not
available.

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. -ard-1f thesthe space
conditioning system meets the criteria of Sections 140.4(kl)1, 2, and 3, the duct system shall be sealed ané
labeled-as confirmed through field verification and diagnostic testing in accordance with_the procedures for
duct sealing of an_existing duct systems as specified in the-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 lessne-mere than 6 percent of fan-the system air handler
airflow as confirmed by field verification and diagnostic testing utilizing the procedures in Reference
Nonresidential Appendix Section NA2.1.4.2.1.

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 #eladeconsist of reused parts from the
building's existing duct system (e.g., registers, grilles, boots, air handler, coil, plenums, duct material) if
the reused parts are accessible and shey-can be sealed to prevent leakage.—e¢

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 fan-the system air handler

airflow_as confirmed by field verification and diagnostic testing utilizing the procedures in
Reference Nonresidential Appendix Section NA2.1.4.2.1; or
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eb. If it is not possible to meet-comply with the duct leakage criterion duet-sealing requirements-efin
Ssubsection 141.0(b)+2Diiasubseetiona-orb, 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 NA2.1.4.2.2.

EXCEPTION to Section 149141.0(b)42Dii: 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 installation 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 coil;-er-the-furnace-heat

%ehaﬂger);
H.

ats-fFor all altered

unlts where the ex1stmg thermostat does not comgl¥ w1th Reference J omt Aggendrx JAS, the existing
thermostat shall be replaced with a thermostat that deeseemply¥complies with Reference Joint Appendix

JAS. All newly 1nsta11ed space-—condrtlonlng systems requlrlng a thermostat shall be equipped with a
S setbaek—th 25 5 e} thermostat

il. The duct system that is connected to the new or replaced space--conditioning system equipment =Hthe

: shall be sealed, if the duct system meets
he criteria of Sectlons 140 441)15 2,and 35 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 the-Reference Nonresidential Appendix NA2, and conforming to eae-ef-the applicable

leakage compliance criteria-requirements-of in Section $49141.0(b)HB2D.

EXCEPTION 1 to Section 449141.0(b)HE2E: Duct Sealing. Buildings altered so that the duct system no
longer meets the criteria of Sections 144 (kl)1, 2, and 3_are exempt from the requirements of subsection

141.0(b)2E.

| EXCEPTION 2 to Section 449141.0(b)HE2E: 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

141.0(b)2E.

EXCEPTION 3 to Section 149141.0(b)HE2E: Duct Sealing. Existing duct systems constructed, insulated
or sealed with asbestos are exempt from the requirements of subsection 141.0(b)2E.

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, 130.5, 140.3(c), 140.6, and 140.7.

G. When the requirements of Section 130.1(ed)2B are triggered by the addition of skylights to an existing
building and the lighting system is not re-circuited, the daylighting control need not meet the multi-level
requirements in Section 130.1(ed)2B4ii.

H. New internally and externally illuminated signs shall meet the requirements of Sections 110.9, 130.3 and
140.8.

I.  AFor each enclosed space, alterations to existing indoor lighting systems-shall meet the following

reqmrementsw
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i.Luminaire Classification and Power shall be determined in accordance with Section 130.0(c).

EXCEPTION to Section 141.0(b)21i: For only a Lighting System Alteration in accordance with
Section 141.0(b)21ii, or a Luminaire Modifications-in-Place in accordance with Section 141.0(b)2liii; an

existing incandescent, fluorescent, or HID luminaire may be modified and classified as a luminaire
having a different number of, or type of light source(s), provided all of the following conditions 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 source(s) under the
installed conditions; and

c. The different light source(s) is not an LED lamp, integrated or non integrated type, as defined b
ANI/IES RP-16-2010; and

d. The modified luminaire does not contain:

—1. Unused fluorescent or HID ballast(s); or

2. Unused HID or fluorescent lamp sockets; or
3. Sockets used only for lamp support; or

4. Screw sockets of any kind or for any purpose; and

e. The wattage of the modified luminaire shall be published in the manufacturer’s catalog based on
accredited testing lab reports.

ii. Lighting System Alterations shall meet the applicable requirements in FableTABLE 141.0-€E and the
following:=
a. Lighting System Alterations skat-includes alterations where an existing lighting system is modified,

luminaires are replaced, or luminaires are disconnected from the circuit, removed and reinstalled,
whether in the same location or installed elsewhere.

EXCEPTION 1 to Section 141.0(b)¥2lii: Alterations that qualify as a Luminaire Modification-in-
Place.

EXCEPTION 2 to Section 141.0(b)¥2lii: Portable luminaires, luminaires affixed to moveable
partitions, and lighting excluded in accordance to Section 140.6(a)3.

iii. Luminaire Modifications-in-Place shall meet the applicable requirements in Fable TABLE 141.0-DEF
and the followings:

a. To qualify as a Luminaire Modification-in-Place, luminaires shall only be modified by one or more
of the following methods:

1. Replacing lamps and ballasts with like type or quantity in a manner that preserves the original
luminaire listing.

2. Changing the number or type of light source in a luminaire including: socket renewal, removal
or relocation of sockets or lampholders, and/or related wiring internal to the luminaire including
the addition of safety disconnecting devices.

3. Changing the optical system of a luminaire in part or in whole.
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4. Replacement of whole luminaires one for one in which the only electrical modification involves
disconnecting the existing luminaire and reconnecting the replacement luminaire.
b

b._ Luminaire Modifications-In-Place shall include only alterations to lighting system meeting the
following conditions:

1. LishtineSwstem | uminaire Modifications-in-Place shall not be part of or the result of any
general remodeling or renovation of the enclosed space in which they are located.

2. LightineSwstem | uminaire Modifications-in-Place shall not cause, be the result of, or involve

any changes to the panelboard or branch circuit wiring, including line voltage switches, relays,
contactors, dimmers and other control devices, providing power to the lighting system.

EXCEPTION to Section 141.0(b)¥2Iii)2. Circuit modifications strictly limited to the

addition of occupancy or vacancy sensors and class two lighting controls are permitted for
Luminaire Modifications-in-Place

ivit. Lighting Wiring Alterations shall meet the applicable requirements in Sections 110.9, 130.1, and
130.4.

a. ——Lighting Wiring Alterations include the following:

1. Adding a circuits feeding luminaires.
2. Modifying or relocating wiring to provide power to new or relocated luminaires.
3. Replacing wiring between a switch or panelboard and [uminaire(s).

4. Replacing or installing a new panelboard feeding lighting systems.

EXCEPTION to Section 141.0(b)¥21diiiv.): Lighting Wiring Alterations allowed for Luminaire
Modifications-in-Place in accordance with Section 141.0(b)}-21€iii3.

#v. Any lighting alteration that increases the installed lighting power in an enclosed space shall meet the
appheable-requirements of Sections 110.9, 130.0, 130.1, 130.4, 140.3(c). and 140.6.

vi. Lighting Alterations and Luminaire Modifications-in-Place shall not exceed the lighting power
allowance in Section 140.6.

vii. The following indoor lighting alterations are not required to comply with the lighting requirements in
Title 24, Part 6:

a. Replacement in kind of parts of an existing luminaire that include only new lamps, lamp holders, or

lenses, when replacement of those parts is not a Luminaire-Modification-in-Place in accordance
with Section 141.0(b)+2I£iii3.

b. Lighting Alterations thatweuldbethe-directly caused by the disturbance of asbestos-being
disturbed.
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—ExeeptionEXCEPTION to Section 141.0(b)¥21idi¢vii}b): Lighting alterations made in

conjunction with asbestos abatement shall comply with the applicable requirements in Section

141.0(b)421.
existing outdoor lighting systems-that-foranylightingapplication-inerease-the-conneected
an e maorethan O-ne ent o o mi e h mee he raqiiraman a ection

J. Alterations to

and shall meet the following requirements=as-appheable:

i.  Alterations that increase the connected lighting load in a lighting application listed in-Fables TABLE
140.7-A or 140.7-B shall meet the applicable requirements of Sections 130.0, 130.2, 130.4, and 140.7;

and

ii. In Aalterations that replace 10 percent or more of the luminaires in a lighting application listed in Tables
TABLE 140.7-A or 140.7-B, the altered luminaires # teation-shall meet the applicable

requirements of Sections 130.0, 130.2, 130.4; and

iii. In Aalterations that replace more than 50 percent of the luminaires in a lighting application listed in

Tebles TABLE 140.7-A or 140.7-B, the lighting in that application shall meet the applicable
requirements of Sections 130.0, 130.2, 130.4, and 140.7.

K. 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+and

NOTE-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 +48:9141.0(b)H<23K.

L. NewsService water-heating systems shall meet the requirements of Section 140.5 ==itheut except for the
solar water heating requirements.

M. A building shell for which interior walls or ceilings are installed for the first time shall meet the requirements
of Section 140.3(¢)=:

ALO6E 2 AR aaVaVae 33 € H-R-e S A ::,,:,,::,,,, o4 . SaESoVa
averase-U-factor of the rootassembly shall notexeeed 0.075
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23. 23— Performance approach.

A. The altered envelope, spaceirg—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

120.6, and Sections 120.8 through 130.5.Seetions1H0-0-through139-and

statedn-thosesections-asfollows=The standard design for an altered component shall be the higher
efficiency of existing conditions or the requirements stated in TableTABLE 141.0-€ED. For components not
being altered, the standard design shall be based on the existing conditions. When third party verification
option is specified, all components proposed for alteration must be verified. The Executive Director shall
determine the qualifications required by the third party inspector.

oh he N
O ’ 5 s
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TABLE 141.0-€D — The Standard Design For An Altered Component

Altered Component

Standard Design Without Third

Party Verification of Existing
Conditions Shall be Based On

Standard Design With Third Party

Verification of Existing Conditions
Shall be Based On

Roof/Ceiling Insulation

Wall Insulation, and
Floor/Soffit Insulation

The requirements of Section 141.0(b)2.

Fenestration

The allowed glass area shall be
the smaller of the-subseetions a.
orb. below:

a. The proposed glass

area: or
b. ———The larger of:

—1.-The existing glass area
that remains; or

The U-factor and RSHGC requirements
of TABLE 141.0-A.

The existing U-factor and RSHGC
levels.

—2.—The area allowed in

Section 140.3(a)5)A.

Space-Conditioning System The requirements of Sections 141.0(b)323C, 141.0(b)}H23#D3i or Section
Equipment and Ducts 141.0(b)H23€D3ii, and Section 141.0(b)&23E.

Window Film The U-factor, RSHGC and VT shall be based on TABLE 140.1-A. The existing
fenestration in the alteration shall be based on TABLE 110.6-A and

Table 110.6-B. Third Party verification not required.
The requirements of Section 140.5 without solar water heating requirements.

The requirements of Section 141.0(b)+£23B.
The requirements of Sections 141.0(b)32)F, through-asd-141.0(b)23HK.

Service Water Heating Systems

Roofing Products

Lighting System
All Other Measures

The proposed efficiency levels.
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proposed design shall be based on the actual values of the altered components.

NOTES TO SECTION 149141.0(b)32:

Al. 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 +49141.0(b)32.

€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 4$49141.0-(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 $49141.0-(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 Section449141.0-(b): Where an existing system with electric reheat is expanded when adding
variable air volume (VAV) 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 of 20 percent may be added subject to the requirements of the
Section 140.4(g).

Nete:-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 +49141.0-(b).

(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.

| SECTION (149)141.0 — ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING BUILDINGS THAT WILL BE
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL OCCUPANCIES AND TO EXISTING
| OUTDOOR LIGHTING FOR THESE OCCUPANCIES AND TO INTERNALLY AND EXTERNALLY ILLUMINAT



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 280

FableTABLE 141.0-ED Requirements for Luminaire Alterations

Quantity of existing Resulting Lighting Power for Applicable Mandatory Control | Multi-level Lighting Control
affected luminaires Each Enclosed Space Provisions for Each Enclosed Requirements for Each
per Enclosed Space ' Space Enelosed-SpaceAltered
Luminai
Alterations that do not change the area of the enclosed space or the space type
NesneSum total < 10% | Existing lighting power is permitted | Existing provisions are permitted Existing controls are
of existing luminaires permitted
Sum total > 10% of < 85% of allowed lighting power §130.1(a), (c) Two level lighting control— ?
existing luminaires per Section 140.6 Area Category or §130.1(b)
Method
> 85% of allowed lighting power 2006 §130.1(b)
per Section 140.6 Area Category §130.1(a), (c), (d) >
Method B

Alterations that change the area of the enclosed space or the space type or increase the lighting power in the enclosed space

Any number Comply with Section 140.6 §130.0(d) 2 §130.1(b)
§130.1(a), (¢), (), (e)

1. Affected luminaires include any luminaire that is changed, replaced, removed, relocated; or, connected to, altered or revised
wiring, except as permitted by EXCEPTIONS 1 and 2 to Section 141.0(b)&3&&—L2lii:

2. Two level lighting control shall have at least one control step between 30 and 70% of design lighting power in a manner providing
reasonably uniform illuminations

3. Daylight controls in accordance with Section 130.0(d) are required only for luminaires that are altered.

Table TABLE 141.0-FE-Requirements for Luminaire Modifications-in-Place

For compliance with this Table, building space is defined as any of the following:
1. A complete single story building
2. A complete floor of a multi floor building

3. The entire space in a building of a single tenant under a single lease
4. All of the common, not leasable space in single building

Quantity of affected luminaires Resulting Lighting Power per Applicable mandatory Applicable multi-level
per Building Space per annum ildi Each Enclosed control provisions for each lighting control
BaildineSpace Where /= enclosed space ' requirements for each
>- 10% of Existing Luminaires are wﬂl}d—lﬁﬂd
Luminaire Modifications-in-Place luminaire °
Sum total < 40 Luminaire Existing lighting power is permitted Existing provisions are Existing controls are
Modifications-in-Place permitted permitted
< 85% of allowed lighting power per §130.1(a), (c) Two level lighting
Section 140.6 Area Category control-3
Method
Sum total > 40 Luminaire Or §130.1(b
Modifications-in-Place > 85% of allowed lighting power per §130.0(d)* §130.1(b)
Section 140.6 Area Category §130.1(a). (c). (d)*
Method

1. Control requirements only apply to enclosed spaces for which there are Luminaire Modifications-in-Place.

2. Multi-level controls are required only for luminaires for which there are Luminaire Modifications-in-Place.
3. -Two level lighting control shall have at least one control step between 30% and 70% of design lighting power in a manner providing
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SECTION 141.1 - REQUIREMENTS FOR COVERED PROCESSES IN
ADDITIONS, ALTERATIONS TO EXISTING BUILDINGS THAT WILL BE
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL
OCCUPANCIES

(a) Refrigerated Warehouses. A refrigerated warehouse complies with this section if it complies with the applicable
requirements of Sections 120.6(a).

(b) Commercial Refrigeration. Commercial refrigeration systems comply with this section if they comply with the
applicable requirements of Sections 120.6(b).

(¢) Enclosed Parking Garages. An enclosed parking garage complies with this section if it complies with the applicable
requirements of Sections 120.6(c).

(d) Process Boilers. A process boiler complies with this section if it complies with the applicable requirements of
Sections 120.6(d).

(e) Compressed Air Systems. Compressed air systems comply with this section if they comply with the applicable
requirements of Sections 120.6(e).

SECTION 141.1 — REQUIREMENTS FOR COVERED PROCESSES IN ADDITIONS, ALTERATIONS TO EXISTING
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SUBCHAPTER 7

LOW-RISE RESIDENTIAL BUILDINGS - MANDATORY FEATURES AND
DEVICES

SECTION 150.0 - MANDATORY FEATURES AND DEVICES

Any newly eeﬂs%meﬁeﬂ—constructed m—a—low r1se res1dent1a1 bulldlng shall meet the requlrements of this Sectlonﬁ

(a) Ceiling_.and Rafter Roof Insulation. The opaque portions of ceilings separating conditioned spaces from

uncondmoned spaces or ambient air shall meet the requirements of-beth-G-ettherilters-1 or 2 —and-Giy-the
d3-below:

1. Ceilings_and rafter roofs shall be insulated between wood-framing members with insulation resulting in an
installed thermal resistance of R-4+9-30 or greater for the insulation alone. Attic access doors shall have

permanently attached insulation using adhesive or mechanical fasteners. The attic access shall be gasketed to
prevent air leakage.

50 01 a!l Insulatlon of rafter roofs in an addltlon or alteratlon shall be 1nsu1ated between wood-framing
members with insulation resulting in an installed thermal resistance of R-19 or greater.
2. The weighted average U-factor efeeitings-shall not exceed the U-factor that would result from installing R-49-30
insulation between wood-framing members in the eatire-ceiling_and rafter roof area and accounting for the effects
of framing members.

let

(b) Loose-fill 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 in Fhe-opaque portions of above grade framed walls separating conditioned
spaces from unconditioned spacess or ambient air -shall meet the requirements of eitherlitem1,6& 2 or 3—erand3 2

belowzplus-item3:

1. WeedWalls —fram alls : ine-shall be insulated between framing
members with 1nsu1at10n havmg an 1nstalled thermal resistance of not less than R-13_in 2x4 inch framinger

greater;—of, or the MU factor shall not exceed U 0. 102 that results from 1nstalhng R-13 in a 2x4

inch wood framed assemblythe

framing; and
—EXCEPTION to Sectlon 150( c)l Ex1st1n,q Walls alreadv 1nsulated to an installed thermal resistance of R—l 1 or

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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2. Walls shall be insulated between framing members with insulation having -an installed thermal resistance of not

less than R-19 in framing of 2x6 inch 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 wood framed assembly; and

33. Bay Window roofs and floors shall be insulated to meet the wall insulation requirements of Package TABLE
150.1-AB.

(d) Raised-floor Insulation. Raised floors separating conditioned space from unconditioned space_or ambient air shall
meet the requirements of-eitherttem-1 or 2 below:

1. Floors shall be insulated between wood-framing members with insulation having an installed thermal resistance
of R-1943 or greater.

2. The weighted average U-factor of floor assemblies shall not exceed the U-factor that would result from installing
R-19143 insulation between wood-framing members and accounting for the effects of framing members.
EXCEPTION ALFERNATIVE-to Section 150150.0(d)d-and-2: A building with a controlled ventilation or un
vented crawlspace may omit rRaised floor insulation ssasbe-emitted-if all of the following are met:

i. &3 Tthe foundation walls are insulated to meet the wall insulation minimums_as shown in-FABEE+5+-B
and-FABEEIS1-C-FABEE151H-B- TABLE 150.1-A; ands

ii. -and-GiraA Class I or Class II vapor retarderbarrier is placed over the entire floor of the crawl-space;
and;

iil. -and-4iV-+ents between the crawlspace and outside air are fitted with automatically operated louvers
that are temperature actuateds-; and

iv. &i9-Tthe requirements in =See-Reference Residential Appendix RA4.5.1

(e) Installation of Fireplaces, Decorative Gas Appliances and Gas Logs
1. If a masonry or factory-built fireplace is installed, it shall have the following:

A. Closeable metal or glass doors covering the entire opening of the firebox;_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 $56150.0(e)1B: An outside combustion-air intake is not required if the 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 150150.0(e)1C: When a gas log, log lighter, or decorative gas appliance is
installed in a fireplace, the flue damper shall be blocked open if required 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.

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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(f) RESERVEDAir1F-a-shall- beis-installed-on-the building-envelope-it shallS.———

(g) Vapor-Barriers Retarder
1.— -In Climate Zones 14 and 16 shewnia FIGURE 101-A_a Class I vapor barrierretarder shall be installed on the

conditioned space side of all insulation in all exterior walls, vented attics, and unvented attics_ with air-
impermeable insulation;;— and

2.— -In Climate Zones 1-16 with unvented crawl spaces the earth floor of the crawl space shall be covered with a

‘2.

Class I or Class II vapor retarde ton;; Or

3.— -Ifn a building hasving a controlled ventilation crawl space, a Class I or Class II vapor barrierretarder shall be

placed over the earth floor of the crawl space to reduce moisture entry and protect insulation from condensation,
as specified in the alternative-exception to Section +56150.0(d).

(h) Space-Ceonditioning Equipment.
1.

Building Ceooling and Hheating Lloads. 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; sor
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.

Design conditions._For the purpose of sizing the space-conditioning (HVAC) system, the indoor design
temperatures_-shall be_68-70°F for heating and 75°F for cooling. Outdoor design conditions shall be selected from

| SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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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.

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.— Heating systems shall be equipped with thermostats that meet the-setbaek-thermestat- requirements of
Section 110.2(c).

(j) Water System Pipeing and linsulation for Piping, -and-Tanks, -Iasulatien and Cooling Systems Lines
asulation.

1. Storage tank insulation.

A. Storage gas water heaters with an energy factor equal to or less than the federal minimum standards shall be
externally wrapped with insulation having an installed thermal resistance of R-12 or greater.

B. 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 of R-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. —All 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.

1i. -All piping with a nominal diameter of 3/4 inch (19 millimeter) or larger.

1i. -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.-Demestiehetw aterpipes-thatare 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 allows for installation, removal, and
replacement of the enclosed pipe and insulation.

C. Pipe for cooling system lines shall be insulated as specified in subsection A. Piping for steam and hydronic
heating systems or hot water systems with pressure above 15 psig (103 kPa) shall meet the requirements in
TABLE 123-A.

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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EXCEPTION 1 to Section $508150.0(j)2: Factory-installed piping within space-conditioning equipment certified
under Section 110.1 or 110.2.

EXCEPTION 2 to Section $50150.0(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 $50150.0(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.

pipe insulation if all of the regulrements are met for compliance with Quality Insulation Installation (QII) as
specified in the Reference Residential Appendix RA3.5.

NOTE: Where the Executive Director approves a water heater calculation method for espastiestarparticular water
heating recirculation systems, piping insulation requirements are those specified in the approved calculation
method.

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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3. Insulation Protection. Insulation outside conditioned space shall be protected from damage, including that due
to sunlight, moisture, equipment maintenance, and wind. Protection includinges but is not limited to the
following:

| A. Insulation exposed to weather shall either be rated for outdoor use or installed with a coverbe-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.

B. Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned space
shall have a inelude-a-Class [ or Class Il vapor retarding_facingantlecated-outside-the-insulation, or the
1nsulat10n shall be installed at the thickness that meetsquahﬁes asa Class Ior Class 11 -vapor retarder Canless

54. The maximum length Qer dwelhng unit of 11nch 125 mm) diameter piping in a non-recirculating system providing

domestic hot waterde

m-shall be limited to a total length of 15 feet (4.5 m).

EXCEPTION %to Section $50150.0(j)54: A dedicated 1 inch (25 mm) diameter line feeding a high flow tub
fixture (or tub fixtures) can be installed provided all other fixtures meet the requirement of $590150.0()54.

(k) Residential Lighting.
1. HighEffieacy-Luminaire Requirementss

A. Luminaire Efficacy: Installed luminaires shall be classified as high-efficacy or low-efficacy for compliance
with Section 150.0(k) in accordance with TABLE 150.0-A or TABLE 150.0-B, as applicable.

B. Hybrid Luminaires: When a high efficacy and low efficacy lighting system are combined together in a
single luminaire, the high efficacy and low efficacy lighting systems shall separately comply with the
applicable provisions of Section 150.0(k).

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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. Luminaire Wattage and Classification. The sWattage and Classification of permanently installed

luminaires in residential kitchens shall be determined as-speeified-byin accordance with Section 130.0(dc). In
residential kitchens, the wattage of electrical boxes finished with a blank cover or where no electrical
equipment has been installed, and where the electrical box can be used for a luminaire or a surface mounted
ceiling fan, shall be calculated as 180 watts of low efficacy lighting per electrical box.

. 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.

. Night Lights. Permanently installed night lights and night lights integral to a-permanently-installed

luminaires or exhaust fans shall meet—eﬂ%ef—th%feﬂe“mag—eeﬂdmeﬂ&

B-—Shall-be rated to consume no more than 5five watts of power per luminaire asdor exhaust fan as-determined

6F.

byas determined in accordance with Section 130.0(dc);-and-shallnet-containa-medivm serew-base-soeket..
Night lights shall not be required to be controlled by vacancy sensors.

- Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans;-inreems-ether-thankitehens; shall

meet the applicable requirements of Section 150.0(k).
EXCEPTION to Section 150.0(k)1F: Lighting installed by the manufacturer in kitchen exhaust hoods.

#2. Switching Devices and Controls.

A.

B.

Al permanently-nstalled-hHigh efficacy luminaires shall be switched separately from low efficacy
luminaires.

AdeExhaust fans shall be switched separately from lighting system¢s).

EXCEPTION to Section 150(k)72B: Lighting integral to an exhaust fan may be on the same switch as the

fan An-exhaust-fan-with-an-integral- lighting systemprovided -where-the lighting system-can be manually
turned-on-and-eff-switched OFF in accordance with the applicable provisions in Section 150(k)2 while

allowing the fan to continue to operate for an extended period of time.

Adl-permanently-installed{Luminaires shall be switched with readily accessible controls that permit the
luminaires to be manually switched eaON and effOFF.

AdHLighting controls and equipment shall be installed in accordance with the manufacturer's instructions.

No controls shall bypass a dimmer or vacancy sensor function A-tightingeirenitcontroled-by-more-than-one

switeh-where thata dimmer or manual-en-eecupantvacancy sensor has been installed to comply with Section
150. O(k)shalrl—meet—th%fel-lewmg—eeﬂé&eﬂs—

SECTION (150)150.0 - MANDATORY FEATURES AND DEVICES
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F.  Manual-on-oceupant-scnsors—motion-sensors-and-dimmersLighting controls installed-to-comply-with-Seetion
1+50d9-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 aeeeptanee-testinstallation certificate requirements in Section 130.4, the EMCS requirements in
Section 130.5, and complies with all efthe-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 aeeeptaneetest-installation certificate requirements in Section 130.4, the EMCS
requirements in Section 130.5, and complies with all efthe-other applicable requirements in Section
150.0(k)2.

I. A multi-scene programmable controller may be used to comply with dimmer requirements in Section
150150.0(k) if at a minimum it provides the functionality of a dimmer in accordance with Section 110.9, and

complies with all efthe-other applicable requirements in Section 150.0(k)2.
&3. Lighting in Kitchens.

A. A minimum of 50 percent of the total rated wattage of permanently installed lighting in kitchens shall be
high efficacy.

NOTE:B. For the purpose of efthisrequirementcompliance with Section 150.0(k), kitchen lighting

includes all permanently installed lighting in the kitchen except for lighting that is internal to cabinets for the
purpose of illuminating only the inside of the cabinets. Lighting in areas adjacent to the kitchen, including
but not limited to dining and nook areas, are considered kitchen lighting if they are not separately switched
from kitchen lighting.

——EXCEPTION to Section 150.0(k)3: Up to 50 watts for dwelling units less than or equal to 2,500 ft2 or 100
watts for dwelling units larger than 2,500 ft> may be exempt from the 50 percent high efficacy requirement when
all lighting in the kitchen is controlled in accordance with the applicable provisions in Section 150.0(k)2, and is
also controlled by vacancy sensors or dimmers.

94. Lighting ilnternal to eCabinets. Permanently installed lighting that is internal to cabinets shall use no more than
20 watts of power per linear foot of illuminated cabinet. The length of an illuminated cabinet shall be determined
using one of the following measurements, regardless of the number of shelves or the number of doors per cabinet

A. -One horizontal length of illuminated cabinet;; or
B. One vertical length, per illuminated cabinet section:; or
C. -No more than one vertical length per every 40 horizontal inches of illuminated cabinet.
5. Lighting in Bathrooms. Lighting installed in bathrooms shall meet the following requirements:

A. A minimum of one high efficacy luminaire shall be installed in each bathroom; and
B. All other lighting installed in each bathroom shall be high efficacy or controlled by vacancy sensors.
406.Lighting in-Bathreems; Garages, Laundry Rooms, €lesets;-and Utility Rooms. Permanently-Lighting

installed luminaires-in bathreems;-attached and detached garages, laundry rooms, elesets-and utility rooms shall
be high efficacy luminaires_and controlled by vacancy sensors.
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4117 Lighting other than in Kitchens, Bathrooms, Garages, Laundry Rooms, €lesets;-and Utility Rooms,
Permanently-Lighting installed faminairesloeated-in rooms or areas other than in kitchens, bathrooms, garages,
laundry rooms, elesets-and utility rooms shall be high efficacy-taminaires, or shall be controlled by either
dimmers or vacancy sensors.

EXCEPTION 1 to Section 150.0(k)7: Luminaires in closets less than 70 square feet.

EXCEPTION 2 2-to Section 150.0(k)H27: Lighting in detached storage buildings less than 1,000 square feet
located on a residential site-is-netrequired-to-comply-with-Seetion 1500

3132 Recessed Luminaires in Insulated-Ceilings. Luminaires recessed into instlated-ceilings shall meet all
of the following -eenditiensrequirements:

A. BelListed, as defined in Section 100.1, for zero clearance insulation contact (IC) by Underwriters
Laboratories or other nationally recognized testing/rating laboratoriesy; and

B. Have a label that certifies that 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

C. 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

D. For recessed compact fluorescent luminaires with ballasts to qualify as high efficacy for compliance with
Section +50150.0(k), the ballasts shall be certified to the Commission to comply with the applicable

requirements in Section 110.9¢s); and

E. Allow ballast maintenance and replacement to be readily accessible to building occupants from below the
ceiling without requiring the cutting of holes in the ceiling.

439 Residential Qutdoor nghtlng Lumlnalres prov1d1ng res1dentlal outdoor llghtlng shall meet the followmg
requlrements as apphcable ety £ g atepa 3 os-with

A. For lew=rise=single-family residential buildings, outdoor lighting permanently mounted to a residential
building or other bulldmgs on the same lot shall be hlgh efﬁcacy, or may be low efficacy if it EXCEPTION

meets all of the

followmg requlrements

1. be-alewedprevided-thatthey-are-eControlled by a manual en/effON and OFF switch_that does not
override to ON the automatic actions of items £ii3 or £ii} belows; and

ii.; Controlled by a motion sensor not having an override or bypass switch that disables the motion sensor,
or controlled by a motion sensor having a temporary override switch which temporarily bypasses the
motion sensing function and automatically reactivates the motion sensor within 6 hourss—and

iii. Controlled by one of the following methods:
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aA. Photocontrol not having an override or bypass switch that disables the photocontrol; or

bB. Astronomical time clock not having an override or bypass switch that disables the astronomical time

clock, and which is programmed to automatically turn the outdoor lighting OFF during daylight

hours; or
c€. Energy management control system (EMES)-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 aeeeptaneetestinstallation Certification requirements in Section 130.4; meets the
requirements for an EMCS in Section 130.5; does not haveing an override or bypass switch that

allows the luminaire to be always erON; and, is programmed to automatically turn the outdoor
lighting OFF during daylight hours.

B. For low-rise multi-family 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:

1. Shall comply with Section 150.0(k)9A; or

1i. 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 or Section 150.0(k)9D shall comply with the applicable requirements in Sections 110.9, 130.0,
130.2. 130.4, 140.7, and 141.09.

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.

4+4510. Internally illuminated address signs. Internally illuminated address signs shall:

A. Comply with Section 140.8; or
B

Shall Neteentain-aserew-base-seeket-and-consume no more than 5 watts of power as determined according
to Section 130.0(dc).

611. Pafk}ng—Lets—aﬂdRemdentlal Garages f0r Elght or More Vehlcles nghtmg fer—pafkmg—le%s—aﬂd

-1%(—)—1%2—1%4—&&&1—1—47—]:1%lmng—f0r remdenﬂal parklng garages for elght or more vehlcles shall comply with the
applicable requirements for nonresidential garages in Sections 110.9, 130.0, 130.1, 130.4, and-140.6, and 141.0.

+6712. Interlor Common Areas of Low-rise Multl-F amlly Resndentlal Bulldmgs Pemaﬁeﬂﬂ-yhmstawl-}eé

See&eﬁ—l—l—9— In a low rise mu1t1 famlly remden‘mal bulldmg where the total 1nter10r common area in

a single bulldlng 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 or controlled by an occupant sensor.

B. In alow-rise multi-family 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:
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i.  Comply with the applicable requirements in Sections 110.9, 130.0, 130.1, 140.6., and 141.0; and

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 On and Off from all designed paths of ingress and egress.

() Slab Edge Insulation. Material used for slab edge insulation shall meet the following minimum specifications:

1.  Water absorption 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.

4. Insulation for a heated slab floor shall meet the requirements of Section 110.8(g).

(m) Air-dDistribution_and Ventilation System Ducts, Plenums, and Fans.

1. CMC eCompliance. 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 ANSI/SMACNA-006-2006 HVAC Duct Construction Standards
Metal and Flexible 3rd EditionStandard-6-5, 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
of R-4:26.0 (or any higher level required by CMC Section 605.0) or be enclosed entirely in directly conditioned
space_as confirmed through field verification and diagnostic testing in accordance with the requirements of
Reference Residential Appendix Seetien-RA3.1.4.3.8. 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 181A or UL 181B or acrosol 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 defined 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 $50150.0(m)1:
heater or fireplace.

Ducts and fans integral to a wood

2. Factory-fFabricated dDuct sSystems.

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 181A.

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-fFabricated dDuct sSystems.

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.
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ii. Sealants for interior applications shall be tested in accordance with ASTM C731 and D2202,
incorporated herein by reference.

iii. Sealants for exterior applications shall be tested in accordance with ASTM C731, 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.

Duct Insulation R-value Ratings. All duct insulation product R-values shall be based on insulation only
(excluding air films, vapor barriersretarder, or other duct components) and tested C-values at 75°F mean
temperature at the installed thickness, in accordance with ASTM C518 or ASTM C177, incorporated herein by
reference, and certified pursuant to Section 110.8.

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.

Duct Labeling. Insulated flexible duct products installed to meet this requirement shall include labels, in
maximum intervals of 3 feet, showing the thermal performance R-value for the duct insulation itself (excluding
air films, vapor barriersretarder, or other duct components), based on the tests in Section +50150.0(m)4 and the
installed thickness determined by Section +56150.0(m)5C.

Backdraft Dampers. All fan systems, regardless of volumetric capacity, that exkaustexchange air frem-between
the building_conditioned space and te-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.
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.

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 RA3.1-2, and
conforming to one of the following subsections A, B, or C 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 percent of the nominal

system air handler airflow as determined utilizing the procedures in Reference Residential Appendix Section
RA3.1.4.3.1.

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 RA3.1.4.3.2,
RA3.1.4.3.2.1, and RA3.1.4.3.3.

ii. _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 RA3.1.4.3.2, RA3.1.4.3.2.2, and RA3.1.4.3.3.

C. For multi-family 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 RA3.1.4.3.1, 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 RA3.1.4.3.4.

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 ﬁ&wnh the followmg

A. System Cex
i.  The system shall be eeﬂﬁ%eédemgned 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 faeilitateallow access
and regular service by the system owner.

iv. All system air ﬁlter deV1ce locat10ns shall be labeled to disclose the applicable design airflow rate
appheabletotheairflterdew tee-and the maximum allowable clean-filter pressure drop as determined

ccordlng to subsectlon 1i above The labels shall be Qermanent1¥ affixed to the air filter deviceeonform
to-aformatand-duss abihity cquirementapproved-bytheCommission—bereadily legible, and shallbe

visible to a person whe%replacmg the air filter media.
B. Air Filter Media Efficiency. The system shall be provided =thwith air filters 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 509%-percent in the 3.0-10 um range when tested in
accordance with AHRI Standard 680.
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C. Air Filter Media Pressure Drop. The system shall be designed-te-aecommedate-theprovided with=air filter
media that conforms to the maximum allowable clean-filter pressure drop determined according to Section
150.0(m)12Aii, as rated using AHRI Standard 680, for the applicable design airflow rate(s) for the system air

filter device(s). If the exeeptionalternative to 150.0(m)13B is utilized for compliance, the design clean-filter

pressure drop for the system air filter dexteefsymedia shall conform to the requirements given in TABLEs
150.0-C andor 150.0-D.

D. Air Filter Media Product Labeling. AUThe system shall be provided with air filter mediapreduaets-shallbe
that has been labeled by the manufacturer to disclose the he-efficiency and pressure drog ratlngs that

demonstrate conformance w1th Sections 150 OQmQIZB and 150. Ogm!lZC A

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. 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 testings; 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
RA3.3-1.

B. Demonstrate, in every control mode, airflow greater than 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.

ALTERNATIVE to Section 150.0(m)13B: Standard ducted systems (systems without zoning dampers)
may comply by meeting the applicable requirements in TABLE 150.0-C or TABLE 150.0-D as confirmed by
field verification and diagnostic testing in accordance with the procedures in Reference Residential Appendix
Sections RA3.1.4.4 and RA3.1.4.5. 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 TABLE 150.0-C
and 150.0-D.

EXCEPTION to 150.0(m)13B:- Multi-speed 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.

15. Zonally Controlled Central Forced Air Systems. Zonally controlled Ecentral forced air cooling systems shall
be capable of simultaneously deliveringdemenstrate, in every zonal control mode, an airflow from the dwelling,
through the air handler fan and delivered to the dwelling, of greater than 350 CFM per ton of nominal cooling

capacity, and operating at an air-handling unit fan efficacy of less than 0.58 W/CFM as confirmed by field
verification and diagnostic testing in accordance with the procedures specified in Reference Residential Appendix

RA3.3.

———EXCEPTION to 150.0(m)15: Multi-speed compressor systems or variable speed compressor systems
shall demonstrate compliance for airflow (cfm/ton) and fan efficacy (Watt/cfm) by operating the system at
maximum compressor capacity and maximum system fan speed and with all zones calling for conditioning.
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(n) Water Heating System.

1. 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 -
be-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

bole

C. -—A condensate drain that is no more than 2 inches h1gher than the base of the 1nsta11ed water heater, and
allows natural draining without s d A

D. -—A gas supply line with a capacity of at least 200,000 Btu/hr.

Nater Heating Re : pops—Se : ple eHing Units:-Water heating recirculation loops
serving mult1ple dwelhng unlts shall meet the requlrements of Section 110. 0.3(c)5.

(o8]

. Solar water-heating systems and/es collectors shall be certified and rated by the Solar Rating and Certification
Corporation (SRCC) or by a testing agency approved by the Executive Director.

(o) Ventilation for Indoor Air Quality. All dwelling units shall meet the requirements of ANSHASHRAE 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 that 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=CxF?
WHERE:
H is 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.
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G.

0.0082 for pools greater than 17,000 gallons.
and;

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 turn over the pool water volume in 6 hours or 36 gpm, whichever is
greater; and

Pump motors used for filtration with a capacity of 1 hp or more shall be multi-speed; and

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 $56150.0(p)1E: Pumps i#fless than 1 hp may be single speed.

Multi-speed pumps shall have controls which default to the filtration flow rate when no auxiliary pool loads
are operating; and

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.

B.

C.

A length of straight pipe that is greater than or equal to at least 4 pipe diameters shall be installed before the
pump; and

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

All elbows shall be sweep elbows or of an elbow-type that havehas a pressure drop of less 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/ANSI 50 for public pool intended applications.

4. Valves. Minimum diameter of backwash 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 have a maximum U-factor of 0.58.

2. The weighted average U-factor of all fenestration, including skylight products, threugheout-the-conditioned-space

of the building-shall not exceed=a-0.58-H=factor.:

EXCEPTION to Section 150.0(q)1: 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.
(r) _Solar Ready Buildings. shall meet the requirements of Section 110.10 applicable to the building project.
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TABLE 150.0-€A CLASSIFICATION OF HIGH EFFICACY AND LOW EFFICACY LIGHT SOURCES

High Efficacy Light Sources

Luminaires manufactured, designed and rated for

Low Efficacy Light Sources

Luminaires manufactured, designed or rated for use with any of the

use with only lighting technologies in this column
shall be classified as high efficacy:

lighting technologies in this column shall be classified as low
efficacy.

1. Pin-based linear or compact fluorescent lamps
with electronic ballasts. Compact fluorescent

lamps > 13 watts shall have 4 pins for
compliance with the electronic ballast
requirements in Section 150(k)1D.

2. Pulse-start metal halide lamps.

3. High pressure sodium lamps.

4. GU-24 sockets rated for LED lamps.

5. GU-24 sockets rated for compact fluorescent
lamps-and-which-aren minaires

6. Luminaires using LED light sources which have
been certified to the Commission as high
efficacy in accordance with Reference Joint

Appendix JA-8.

7. Luminaire housings rated by the manufacturer
for use with only LED light engines.

8. Induction lamps.

Note: Adaptors which convert an incandescent lamp
holder to a high-efficacy luminaire shall not be
used to classify a luminaire as high efficacy.

1. Line-voltage lamp holders (sockets) capable of operating
incandescent lamps of any type.

2. Low-voltage lamp holders capable of operating incandescent
lamps of any type.

3. High efficacy lamps installed in low-efficacy luminaires,
including screw base compact fluorescent and screw base LED

lamps.

3. Mercury vapor lamps.

4. Track lighting or other flexible lighting system which allows
the addition or relocation of luminaires without altering the
wiring of the system.

6. Luminaires using LED light sources which have not been
certified to the Commission as high efficacy.

7. Lighting systems which have modular components that allow
conversion between high-efficacy and low-efficacy lighting

without changing the luminaires’ housing or wiring.

8. Electrical boxes finished with a blank cover or where no
electrical equipment has been installed, and where the electrical

box can be used for a luminaire or a surface mounted ceiling
fan.

TABLE 150.0-BB _ MINIMUM REQUIREMENTS FOR OTHER LIGHT SOURCES TO QUALIFY AS HIGH EFFICACY

Use this table to determine luminaire efficacy only for lighting systems not listed in TABLE 150.0-CA

Luminaire Power Rating

Minimum Luminaire Efficacy to Qualify as High Efficacy

5 watts or less

30 lumens per watt

over 5 watts to 15 watts

45 lumens per watt

over 15 watts to 40 watts

60 lumens per watt

over 40 watts

90 lumens per watt

system input power.

Note: Determine minimum luminaire efficacy using the system initial rated lumens divided by the luminaire total rated
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| Single Return Duct Systems

Returportle-deviee
s dev

-
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TABLE 150.0-£D: 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 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 AHRI Standard 680 for the design airflow rate for the return grille.

System Nominal Cooling Return Duct 1 Return Duct 2 Mi“im“"“ Total Return Filter
Capacity (Ton)* Mini Diameter (inch Mini Diameter (inch Grille Gross Area

pacity (Ton) inimum Diameter (inch) inimum Diameter (inch) (inch’)

| L5 12 10 500

| 20 14 12 600

| 25 14 14 800

| 30 16 14 900

| 35 16 16 1000
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(=]

| 4.0 18 18 1200

—_
N
[=]

| 5.0 20 20 1500

*Not applicable to systems with nominal cooling capacity greater than 5.0 tons or less 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 NEWLY CONSTRUCTED
RESIDENTIAL BUILDINGS

(a) Basic Requirements. New low-rise residential buildings shall meet all of the following:

1.
2.
3.

4.

The requirements of Sections 110.4-0 through 110.9-10 are applicable to new residential buildings.

The requirements of Section 150.0 (mandatory features).

Either the performance standards {erergy-budgets)-or the prescriptive standards (alternative-component-packages)

set forth in this section for the climate zone in which the building will be located. Climate zones are shown in
Reference Joint Appendix JA2 —Weather /Climate DataFIGURE10+-A.

ALETFERNATIVEXCEPTION to Section $54150.1(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 metes-and-bounds-for-climate zones, which is available by—zip
codes-beundaries-depieted-in_Reference -Joint Appendix JA2 —Weather-/Climate Data. IGURE10H-A-and-alist
of the-communitiesreachzone:

For other provisions applicable to new low-rise residential buildings, refer to Section 100.0.

(b) Performance Standards. A building complies with the performance standard if the energy budget calculated for the

Proposed Design Building under Subsectlon 2 is no greater than the energy budget calculated for the Standard Design

Bulldmg under Subsectlon 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, lighting, mechanical ventilation and water
heating.

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, Hghtine-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.

Calculation of Energy Budget. The TDV energy for both the Standard Design Building and the Proposed

4

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.

mpliance Demonstration Requirements for Performan ndar

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
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energy sources does not exceed the combined water-heating and space-conditioning energy budgets for the
applicable climate zone.

| ExeeptionEXCEPTI ion 150.1(b)4A:— MULTIPLE ORIENTATION: A permit applicant ma
demonstrate compliance with the energy budget requirements of Section 151(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, es-and system
erformance 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 TABLEable 150.1-A, the
installed system shall be field verified in accordance with the procedures specified in Reference
Residential Appendix RA3.4.4.1.

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 RA3.4.4.1.

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.
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(cf) Prescriptive Standards/~-Component Packages. Buildings that comply with the prescriptive standards shall be
designed, constructed, and equipped to meet all of the requirements ef ene-ef the-packages-of componentsshown-in
FABEESH-BFABEEISH-Cor FABEES1-D-for the appropriate climate zone shown in TABLE 150.1-A-FIGURE
10+-A. In FABEESH-B51H-CG-AND-TABLEEIS1-DTABLE 150.1-A, a NA (not allowed) means that feature is not
allewed-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:
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1. Insulation.

A— Roof/Cellmg -1nsulat10n shall : i ineludeth

to or lfﬁgher—,qreater than s

Mwshaﬂ—b&msmﬂed Theil:h%m*mmuﬁmpaqueeerhﬁg— w
orthemlmmum B cilinaand be

B.- Wall= (including heated basements and crawl spaces) insulation which have a U-factor equal to or less than,
or R-value equal to or greater than shown in TABLE 150.1-A shall be installed. The maximum U-factors or
minimum opaque wall R-values shown are for insulation installed between wood-framing members.

i.  Walls less than a 2x6 framed wall shall meet the equivalent U-factor indicated in TABLE 150.1-A.

ii. Walls greater than or equal to a 2x6 framed wall shall meet the equivalent U-factor indicated in TABLE
150.1-A.

perimeter—and=raised-floor insulation shall be 1nstalled with a shielh-havean-U-factor equal to or
1ess than ora R—value equal to or greaterhighe sthan thant=shown in TABLE
150 1 A%M The maximum U- factors or minimum: i BES

between wood framlng members
EXCEPTION to Section 150.1(c)1C: Raised-floor insulation may be omitted if the foundation walls are

insulated to meet the wall insulation minimums shown in TABLE 150.1-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 RA 4.5.1 are met.

BED. 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 maximum U-factors or minimum R-values shown are for
insulation installed between wood-framing members. The minimum depth of concrete-slab floor perimeter

nsulatlon shall be 16 1nches or the degth of the footlng of the bulldlng2 whichever is %Flesshe—lmﬂmaam—dep%h
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| EXCEPTION-* to Section 150.1(c)1: The insulation requirements of TABLE 150.1-A may also be met by
ceiling, roof deck, wall, or floor assemblies that meet equivalent maximum U-factors or minimum R-values

that consider the effects of all elements of the assembly, using a calculation method approved by the
Executive Director.

2— -Radiant Barrier. A radlant barr1er requlred 1n%%w
TABLE 150 1-A shall havea

S%andards—fer—h&sui—a%mg—Mafeeﬂal—meet the requlrements spe01ﬁed in Sectlon 110 8( 1) and shall meet the

installation criteria specified in the Reference Residential Appendix RA4.

3— -Fenestration.

A. Installed vertieal-fenestration products shall have an area-weighted average- U-factor and SHGC no greater
than the applicable value in eq&aHe—eHeweHh&n—thesesheam—n#B&Bl:E%éJ—B%BbE&léJ—&ef

TFABEE151H-D-TABLE 150.1-A and shall be determined in accordance with Section 110.6(a)2 and
110.6(a)36-.

EXCEPTION_1 to Section $53150.1(fc)3A: For each buildingdwelling unit,- up to_an-additienal-3 square

feet of the-new glazing installed in doors and up to-an-additienal 23 square foot of new tubular skylights with
dual- pane dlffusers shall not be regulred to meet the U-factor and SHGC regulrements of TABLE 150.1-

EXCEPTION 2 to Section 150.1(c)3A: For each building-dwelling unit up, to 16421098 square feet of new
skyhght w1th a max1mum U- factor of 0 55 and a max1mum—e=f= SHGC of 0 30.sha d Free

EXCEPTION 3 to Section 150.1(¢c)3A+ For fenestration containing chromogenic type glazing: (I) the
lower-rated labeled U-factor and SGHC shall be used to demonstrate compliance with this section; (II)
Chromogenic glazing shall be considered separately from other fenestration; and (II1) 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). (IV) Chromogenic glazing shall be automaticallg controlled to modulate
the amount of solar galn and hght transmltted into the sgace in multlgle stegs in resgonse to daxhght levels
or solar 1nten51t¥ B : : : e : :
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EXCEPTION 4 to Section 150.1(¢c)3A: For dwelling units containing unrated site-built fenestration only
and meeting the maximum area restriction, the U-factor and SHGC skallcan be determined in accordance
with the Nonresidential Reference Appendix NA6 or use tke-defaults values in Fable-TABLE 116-A and

FableTABLE 116-B.

B. TTheallowed-total-fenestration-area-shall-notexceed-the mMaximum tFeotaltal fenestration aArea shall not
exceed the percentage ofefFenestration-times-the Cconditioned Efloor Aarea

B—Tetalfenestration-areashall notexceed-the Floor-Area, CFA-as, as indicated in FABEE41S51H-B-TABEE 151
GorFABEE151-DTABLE 150.1-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- FABEES51- B FABEESH-Cor TABEE1SH-D- TABLE 150.1-A requires a Maximum Ssolar
hHeat Ggain Ceoefficient (SHGC), the requirements shall be met by- eitherone of the following:

A. Complvlng with the requlred SHGC pursuant to Section 150. 1(c)3A—InstaH—mg—fenes&aﬁeﬂ—pfedﬂets—%ep{

B. An exterior operable shading louver or other exterior shading device that meets the required SHGC; orselar
: . Feient:

C. A combination of Items A and B exteriorshading device-andfenestrationproduet-to achieve the same
performance as achieved inttemA- Section 150.1(c)3A.

D. For south-facing glazing only.by 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 permanently-attacheattachments or fasteners that
are not intended for removal. &

EXCEPTION to Section 150.1(c)4E: Exeept- Wwwhere the California Building Code (CBC) requires
emergency egress_or where compliance would is-is-conflict with Health and Safety regulations.;
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6. Heating Ssystem Ttype. Heating system types shall be installed as required in FABEE45+-B-FABEE151-Cor
FABEE151-DTABLEable —150.1-A—4 ;

EXCEPTION to Section 150.1(¢)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 Hheating and Sspace Ceooling. All space heating and space cooling equipment shall comply with
minimum Appliance Efficiency Regulations as specified in Sections 110.0 through 1 10 2 and meet th%all
pphcable requlrements of subseet}eﬂs—A—and—BSectlons 150.05 and 150. 1( c)7. he 3

Additionally, all systems shall comply with the following requirements, as applicable:

Refrigerant Charge. When refrigerant charge seasurement-verification or charge indicator display is shown
as required by FABEE45+-B+

FABEEISH-Cor FABEE1S1H-D-Table 150.1-A,

al-air-cooled air conditioners and duetedsphitsystemair-source heat pumps

gmcludmg but not 11m1ted to ducted split systems, ducted packaged systems, and mini-split systems)shall
shall comply with the following requirements if the procedures are applicable to the system:

at. Have temperature-measurement access holes (EMAH) installed according to the specifications in
Reference Residential Appendix RA3.2.2.3 RA32222 a5 verified by field verification and
diagnostic testing;-saturation-temperature-measurement-sensors{STMS);- and prepercorrect
refrigerant charge shall be confirmed through field verification and diagnostic testing in accordance
with applicable procedures set—fefth—m pec1ﬁed in the—Reference Residential Appendix Sections
RA32 Land RA3.2.2, or Referes fize RA1; or

3 when the air
condltloner fails to meet the requi required system operating %eqa&ement&parameters eontained-specified
in the applicable section of Reference Jomt Appendlx JA 62 for the installed CID technology. The
CID indication display-shall bep d hatis constantly visible and within one foot of
the alr condltloner s thermostat System&equ-xﬁped—wﬁh—arCID 1nstallat10ns shall meetthe

A e f-an : aresbe confirmed by field
ver1ﬁcat10n and dlagnost1c testlng utlhzmg the procedures spec1ﬁed inef Reference Residential
Appendix RA3.4.2-and thespecifications-of ReferenceJoint-AppendiJA6.

EXCEPTION to 150.1(c)¢73€A¥i)a: Systems that cannot conform 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.

ExeeptionEXCEPTION to Section 150.1(c)€73A) €a): 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
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conform to the specifications in Reference Joint Appendix JAS and shall be capable of receiving and

responding to Demand Response Signals prior to final approval of the building permit by the enforcing
agency.

ii. _Aair-cooled air conditioners or air-source heat pumps (including but not limited to packaged systems
and mini-split systems) that cannot comply withseet the requirements of Section 150.1(c)€73£A¥i¥a) or
150.1(c)E73£ANi¥Db) shall-de-se—etherwise conform to the following requirements:

a.  Correct refrigerant charge shall be confirmed by the system installer utilizing the weigh-in charging
procedure specified in Reference Residential Appendix RA3.2.3.1, as confirmed through field
verification by a HERS Rater according to the procedure specified in Reference Residential
Appendix RA3.2.3.2.

i@eﬁ to Section 150. lgclﬂ%@ﬁ Packaged systems for which the manufacturer
has verified correct system refrigerant charge prior to shipment from the factog are not regurred to confirm

refrigerant charge through field verification and diagnostic testinghase-th 3
pe medatinstallatien. The installer of these packaged systems shall submlt Certrﬁcate of Installatron

documentatlon that certrﬁes the system is a packaged system for which the correct refrlgerant charge has
been verlﬁed by the system manufacturer prior to shrpment from the factory hesvstem-shallals g

8. Domestic Water- he&t-m«g—Heatmg Ssystems Water—-heatlng— systems shall meet the requlrements of either A, B;
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A. For systems serving individual dwelhng unlts a s1ng1e gas or propane storage type water heater w1th an input
of 75,000 Btu per hour or less-anéd e ; HEAPS
Section 150.0(j) and the requlrements of Sectlons 110.1 and 110.3 shall be installed. For-a recirculation

distribution systems, only=s- Demand Recirculation Systems with manual control pumps shall be used.

B. For systems serving individual dwelling units, a single gas or propane instantaneous tanldess-water heater
with an input of 200,000 Btu per hour or less and no zeeires ps-er-storage tank, and that meets the
requirements of Sections 110.1 and 110.3 shall be installed. For remrculatlon distribution systems, only

Demand Recirculation Systems with manual control pumps shall be used.

C. For systems serving multiple dwelling units, a central water-heating system that -has-includes the following
components shall be installed:

i eGas or propane water heaters, boilers or other water heating equipment that meet the minimum
efficiency requirements of Sections 110.1 and 110.3;; -and

ii. _-Aa water heating recirculation loop that meets the requirements of Section 110.3(c)2 and Section
110.3(c)5 shal-be-installed-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 150.1(fc)8Cii: 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 of 0.20 in climate zones 1 through 9 or a

minimum solar savings fraction of 0.35 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 dwelling units, an electric-resistance storage or instantaneous water heater
may be installed as the main water heating source only if natural gas is unavailable, the water heater is

located within the building envelope, and a 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 is
installed. The solar savings fraction shall be determined using a calculation method approved by the
Commission. Recirculation pumps shall not be used.

109 .Space conditioning ducts. All ducts shall either be in directly conditioned space as confirmed by field
verification and diagnostic testing in accordance with Reference Residential Appendix RA3.1.4.3.8 or be
insulated to a minimum installed level as specified by TableABLE 150.1-A. FABEE151-B- FABEE 51 Cor
TFABLEE151-Dand-All ducts shall meet the-all applicable minimum-mandatory
——requirements of Section 150.0(m).

NOTE: Requirements for duetsealing-and-duct insulation in TableABLE Tables+5+-B,45H51-€150.1-A -and
+51+-B-do not apply to buildings with space conditioning systems that have-nedo not have ducts.
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+10. Central Fan Integrated Ventilation Systems. Central forced air system fans used in central fan
integrated ventilation systems shall demonstrate, in Air Distribution Mode, an air-handling unit fan efficacy watt
draw-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.

211. Roofing products. All roofing products shall meet the requirements of Section 110.8 and the applicable

requirements of subsection A or B:

A. InLlow-rise residential buildings with steep-sloped roofs:

2 f #tth § css-than f e 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 of 16.

B. Low-rise residential buildings with low-sloped roofs;; in climate zones 13 and 15 shall have a minimum aged
solar reflectance of 0.55-653 and a minimum- thermal emittance of 0.75; or a minimum SRI of 78564.

EXCEPTION 1 to Section $54150.1(fc)112: 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 $54150.1-(fc)112: Roof constructions that have thermal mass over the roof
membrane with a weight of at least 25 1b/ft* 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 i through iii below:

1. Have installed one or more WHFs whose total Air Flow CFM as listed in the CEC Directory is at least 2
CFM/ft? of conditioned floor area;; and

. Have at least 1 square foot of attic vent free area for each 375 CFM of rated whole house fan Air Flow
CFM;; and
il Provide homeowners who have WHFs with a one page “How to operate your whole house fan”

informational sheet.

13. HVAC System Bypass Ducts. Unless otherwise specified on the Certificate of Compliance, bypass ducts that
deliver conditioned supply air directly to the space conditioning system return duct airflow shall not be used. All
zonally controlled forced air systems shall be verified by a HERS Rater utilizing the procedure in Reference

| Residential Appendix Section RA3.1.4.6 to confirm compliance with 150.1(c)13.
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CHmateZone 6 3 4 5 6 7 89 10 2 H-3 4 15
BUILDING ENVELOPE
Insulation-minimums'
Cciling R49 R38 R38 R38 R38 R38 R38 R49 R49 R49 R49
[Wood-frame-walls R29 R25 R25 R25 R21 R24 R24 R25 R29 R29 R29
—Below-sradevwatls NA NA NA NA NA NA NA NA NA NA NA
—Stab-Hoor pertmeter R7 R7 R7 R7 R7 R7 R7 R7 R7 R7 R7
[—Raised-floors R30 R30 R30 R30 R21 R21 R21 R30 R30 R30 R2+
L ConercteraisedHloons NA NA NA NA NA NA NA NA NA NA NA
2 achant-Barrier NR NR REQ NR NR NR REQ REQ REQ REQ REQ
RootireProducts SeeFABLE S I-CCOMPONENT PACKAGED
L ENESTRATION
|- Maximum-Solar Heat
Gain Coeffici SHGCY NR 040 040 040 040 040 040 040 040 040 0:40
P4a*im HR te_ta area 404 404 404 é0< 404 404 404 604 604 404 604
—MhechriWest-faeins aren NR NR 5% NR NR 5% 5% 5% 5% 5% 5%
[FHERMAL-MASS' REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ
SPACE HEATING®
| Electrie-resbantatowed ¥es ¥es ¥es ¥es ¥es ¥es ¥es Yes Yes Yes Yes
—Hoas— b — MHN MHN MHN MHN MHN MHN MHN MHN MHN MHN MHN
| 1f heat pump; HSPE* = MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN
SPACE-COOLING
| —SEER= MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN
I splitsystem;
| Refrigerant charge measurementof NR NR NR NR NR NR REQ REQ REQ REQ REQ
PUCTS
|—Duetsealing REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ
—Ductinsulation R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8 R-8
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[ Climate Zone

TABLE 150.1-A -COMPONENT PACKAGE--A - Standard Building DesignTABLEA-514-501-D—COMPONENT-PACKAGEE
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= Low-sloped Thermal
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: e
) ged Solar
E | Steep siopea | Retecunce | MR NR NR NR NR NR NR NR NR 0.20 0.20 0.20 0.20 0.20 0.20 NR
2 Thermal
‘ NR NR NR NR NR NR NR NR NR 0.75 0.75 0.75 0.75 0.75 0.75 NR
Emittance
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J Maximum U-faetes*factor® 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
=]
3 Maximum SHGE’SHGC® NR 0.25 NR 0.25 NR 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
:2 Maximum Total Area 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
)
= Maximum West Facing Area NR 5% NR 5% NR 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
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TABLE 150.1-A —COMPONENT PACKAGE-A - Standard Building Design -Standard-BuitdingDesien-(continuation)

Climate Zone

1 2 3 5 6 8 9 10 11 12 13 14 15 16
o o Electric-Resistancet Allowed No No No No No No No No No No No No No No No No
<
g=]
;’-J ;‘ If gas, AFUE= MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN
If Heat Pump, HSPF'= MIN MIN MIN MIN MIN | MIN MIN MIN MIN | MIN MIN MIN MIN MIN | MIN MIN
SEER= MIN MIN MIN MIN MIN | MIN MIN MIN MIN | MIN MIN MIN MIN MIN | MIN MIN
o Refrigerant Charge
9 = MeasurementVerificati Ch
2 g T oy TOMOLIAES | R REQ NR NR NR NR NR REQ | REQ | REQ | REQ | REQ | REQ | REQ | REQ NR
Indicator Display
= P
Z g
sl
8 i Whole House Fan**’ NR NR NR NR NR NR NR REQ | REQ | REQ | REQ | REQ | REQ | REQ NR NR
S j R
a w53 Cooling-Airflow-and Watt Dra
« »
£ § g 5 | Central Fan Integrated Ventilation NR NR NR NR NR NR NR NR NR REQ REQ REQ REQ REQ REQ NR
3 3=
Cd 2 5 System Watt-DrawEan Efficac REQ REQ REQ? REQ REQ REQ REQ | REQ REQ REQ REQ REQ REQ REQ REQ REQ
§ gl Duct Insulation R86 | R-86 R-86 RS86 | RS86 R-6 R-6 R6 R6%& | R68 | RS86 | RS86 | RS86 RS RS RS
= 1
o0
5 2 All Buildings System Shall meet Section 150.1(c)8
= 3
-
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Climate Zone
18 ol 3 4 5 6 7 8 9 0 H1 2 H3 4 H5 6
nswlation  (Ceilings R38 [R30 [R38 [R30 R38 [R38 [R30 [R30 [R30 [R30 [R38 [R38 [R38 R38 [R38 R49
.. 1
Walls Wood-frame R21 RI9 RI9 RI9 RO RI9 RI9 RO RI9 RI9 RI9 RI9 RI9 R2I R2I [R2]
walls
Heavy-mass (R4-76 (R2-44 (R2.44 (R2.44 kR2.44 (R2-44 (R2 44 YR2 44 (R2-44 (RD2.44 (R4-T6 (R4-76 (R4A-T76 (R4-76 (R4-76 (R4T6
walls D D D D
Lightmasswalls NA INA  INA  INA  INA INA 0 INA 0 INA 0 NA 0 INA 0 NA 0 NA 0 INA 0 INA  INA  INA
Below-grade RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO R13
walls
Floors Stabfloorperim-NR INR  INR INR INR NR [NR INR NR NR INR NR NR NR NR RY
Raised floors R9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 RI9 [RI9
Conereteraised RS RE RO RO RO RO RO RO RO RO RE R4 RS R R4 R
floors
Radiant Barrier NR REQ INR REQ INR NR INR REQ REQ REQ REQ REQ REQ REQ REQ NR
Roofing Low-sloped  |[AgedSelar NR NR NR NR MNR NR MNR NR NR NR NR NR B55 NR ©B55 NR
Products Reflectance
Thermal NR NR INR NR MNR NR MNR NR NR NR NR NR ©BF75 NR ©BF5 NR
Emittance
Steep-Sloped |Aged-Selar NR NR NR NR MNR NR NR NR [NR 020 020 1020 020 1020 20 NR
dess-than5  [Reflectance
Thermal NR NR INR NR NR NR INR NR NR ©BF5 ©BF75 ©BI5 BI5 BI5 IS5 NR
[Emittance
Steep-Sloped  [Aged Selar 015 P15 B1s pIs 15 P15 BIs pPIs BAs BIs5 Bds BIs5 BAs PIs A5 PAs
S/ f2-or Reflectance
) Thermal 075 A5 0I5 BAS BAS BIS BFS BIS BAS BIS IS BIS BF5 BIS 6F5 IS
Emittance
Fenestration Maximum U-factor’ 0-50° 1057 057 057 057 057 057 057 BS7 057 1057 657 057 BS7T BSs7 4SS
Maximum-Selar Heat Gain NR 040 1040 025 1040 040 1025 040 1040 1040 025 25 030 025 025 NR
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Maximum Total Area 20% R0% R0% R0% RO0% 20% 0% R20% RO0% R0% R0% 20% 20% R0% [R0% R0%
Maximum West FacingArea NR 5% NR 5% NR NR % % D% % p% D% D% % B% NR
THERMAL MASS* NR  INR ONR O ONR O NR NR INR INR O INR O NR O NR NR NR INR NR NR
SPACE-  [Eleetric-resistantallowed Noe No [No No Noe Noe No [No No No [Ne Noe Ne No No [|Neo
HEATING™ . 5
o Hgas; AFUE= VNS IVEENS IMEN IVENS [MEIN VNS MEENS VNS MEEN MEENS VHINS VMHENS [MHNS S VHNS VN MHEN
I heat pump, HSPE = MING IMIN MEN MEN MIN O MIN MIN MIN MIN MIN MIEN O MEN O MIN MIN MIN MR
SPACE-  SEER= VNS IVEENS MEN IVENS [MEIN VNS MEENS VNS MEENS MEENS MHIN VMHENS [MHNS VHNS VNS MEEN
charge-measurement-or-charge
Central  |CoolingAiflowand WattDraw NR INR INR NR INR NR INR NR |NR |REQ REQ [REQ REQ REQ [REQ NR
Foreed A Central Fan integrated REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ REQ
Ventilation System Watt Draw
DUCTS | Duetseating REQ REQ [REQ REQ REQ REQ [REQ REQ REQ REQ [REQ REQ REQ REQ [REQ REQ
- Duct-Insulation R-8 R-6 R R6 R6 R42 R42 R42 R6 R6 RE RE RS R R R

SECTION (151)150.1 — PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR NEWLY CONSTRUCTED RESIDENTIAL BUILDINGS




| 2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 325

SECTION (151)150.1 — PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR NEWLY
CONSTRUCTED RESIDENTIAL BUILDINGS



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 326

SECTION (151)150.1 — PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR NEWLY
CONSTRUCTED RESIDENTIAL BUILDINGS



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress) Page 327

Footnote requirements to TABLE 150.1-A:

1. The R=xahses/U-factors/R-values shown for ceiling, wall and raised floor insulation are for wood-frame construction with
insulation installed between the framing members. For alternative construction assemblies, see Section 150.1(c)1 A -and-B

and C.

——U-factors can be met by cavity insulation and continuous insulated-sheathingion that results in a U-factor equal to or less
than the U-factor shown. “R-15+4" means R-15 cavity insulation plus R-4 continuous insulatedion-sheathing. Any

combination of cavity insulation and/or continuous insulatedion sheathing-that results in a U-factor equal to or less than
0.065 is allowed, such as R-13+5. Continuous insulatedsionkeathring is not required for demising partitions, such as

exterior walls adjacent to an unconditioned garage.

243, —Mass wall has a thermal heat capacity greater than or equal to 7.0 Btu/h-ft’. Below grade “interior” denotes insulation

installed on the inside surface of the wall. Below grade “exterior’” denotes insulation installed on the outside surface of the
wall Insuletionshell beinstalled-abeve(on-top)oralternatively b stk clesheathing—tnsulation

654. The installed fenestration products shall meet the requirements of Section 150.1(c)3.

65. The installed fenestration products shall meet the requirements of Section 150.1(c)4.

9976. HSPF means "heating seasonal performance factor."

4087.  When whole house fans are Rrequired (REQ), only those whole house fans that are shallbe-listed in the Appliance
Efficiency Directory may be installed. Compliance requires installation of one or more WHFs whose total airflow CFM is
and-capable of prewidingameecting or exceeding a minimum 2 cfim/square foot of conditioned floor area e£per Section
£150.1(c)12 i .

H98. 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.
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SUBCHAPTER 9
LOW-RISE RESIDENTIAL BUILDINGS—ADDITIONS AND ALTERATIONS
IN EXISTING LOW-RISE RESIDENTIAL BUILDINGS

SECTION 150.2 - ENERGY EFFICIENCY STANDARDS FOR ADDITIONS

AND ALTERATIONS IN EXISTING BUILDINGS THAT WILL BE LOW-RISE
RESIDENTIAL OCCUPANCIES

(a) Additions. Additions to existing residential buildings shall meet the requirements of Sections 110.4-0 through
110.8489; SeetionH9-and Section 150.0(a) through (q), and either Section 150.2(a)1 or 2.

EXCEPTION 1 to Section 150.2(a): Additions 1,000 square feet or less are exempt from 2
+—Thethe ASHRAE Standard 62.2 Ssection 4 requirements to provide whole-building ventilation airflow as

referenced by Section 150.0(0), however all other applicable requirements of ASHRAFE Standard 62.2 as referenced
by Section 150.0(0) shall be met by the addition;.:anrd

EXCEPTION 2 to Section 150.2(a): Additions of 300 square feet or less are exempt from the roofing requirements
of Section 150.1(c)+11.

150.0(3)2A-iii-.

EXCEPTION 64 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 75 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)1D.

EXCEPTION 6 to Section 150.2(a): Additions 1,000 square feet or less are exempt from the Ventilation Cooling
requirements of Section 150.1(c)12.

1. -Prescriptive approach. Additions to existing buildings shall meet the following additional requirements:
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BA. Additions that are greater than 700 square feet shall meet the prescriptive requirements of Section 150.1(c)3,
except that the maximum allowed-the-tetal-fenestration area shall be the greater of 175 square feet or 20

percent of the addition floor area, and the maximum allowed west-facing fenestration Hissitarea shall be the
greater of 70 square feet or the requirements of Section 150.1(c)3.

B. Additions up-te—that are 7004:009 square feet or less shall meet all the requirements of Package D-A{Section

150. 1(£c) and—T—ABLE—lé—l—%%BLE—IéO—HA&—except that the addtt&eiﬁ—éetal—gla%mg—area—h}mt—ts—the

%h%addmeﬂ—aﬁd—thewall 1nsu1at10n Value need not exceed R—13 sin. chmate zones 2 4, and 7- 16 the

maximum allowed west-facing fenestration area shall not be greater than 60 square feet;; and shall also
comply with either i or ii below:

1.—For additions that are 700 square feet or less but greater than 400 square feet, the tetalmaximum allowed
fenestration area limit is the greater of 120 square feet or 25 percent of the conditioned floor area of the
addition;; or

ii.— For additions that are 400 square feet or less, the maximum allowed tetal-fenestration area lisait-is the
greater of 75 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. E n o-Seetion1502(a):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:

4i. A natural gas or propane water-heating system that meets the requirements of 150.1(c)8; or

2ii. 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 pumps shall not be
used; or

3iii. 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.

4iv. Using the existing building plus addition compliance or addition alone compliance as defined in Section
150.2(a)2B 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 150.1(a)
through (ce), pursuant to the applicable requirements ineither Items A, =B, ander and-C below.

A. For additions alone; tThe addition complies if the addition alone meets the eombined-water-heating-and
spaee—eeﬂd-}&emﬂg—energy budgets as spe01ﬁed in Section 150.1(b).
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The standard desuzn for existing plus alteratlon plus addmon energy use is the combination of the ex1st1ng
building’s unaltered components to remain; existing building altered components that isare 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)1. 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(a2)2B: Existing structures with a minimum R-11 insulation in framed walls
showing compliance with 150.2(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 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.

EXCEPTION to Section 150.2(b): Showers do not need to meet Section 110.3(¢)7.
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1. Prescriptive approach. The altered component and any newly installed equipment serving the alteration shall
meet the applicable requirements of Sections 110.0 through 110.489 8;and Seetion119;-and-all applicable

requirements of Section 150.0¢()-threugh-(p)(a) through (q); and

—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 requirements

of P—aekag%]}Sectlon 150. l(cf) and %&b&TABLE 150. 1-A3A—and—T—ABLE—1§—l—G P—aekag%,—ehﬁe%al

EXCEPTION_1 to Section 150.2(b)1A: Alterations that add fenestration area of up to 58-75 square feet
shall not be required to meet the total fenestratlon area and west- facing fenestratlon area requlrements of
Sections 150.1(c$)3B and C. Fhe-existing-we ng-fene p-area-sh pere more-th

50-square-feet:

EXCEPTION 2 to Section 150.2(b)1A: Alterations that add up to 16 square feet of new skylight 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)3B 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 in the same orientation, tilt 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 Gam Coefﬁment regulrements of Sectlons 150 1gc)3A2 150 lgc)45 and TABLE 150.1-

EXCEPTION 1 to Section 150.2(b)1B:: Replacement of-elassfor vertical fenestration up-te-atetalareaof

no greatersaere than 75 square feet with a U-factor no greater than 0.40 in cl1mate zones 1- 16 and a SH C
value no greater than 0.35 =in climate zones 2, 4, and 6-16. and-6-16-= £ es an-0-35

EXCEPTION 2 to Section 150.2(b)1B: 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 ex1st1ng sash and frame— or feplraeement—e#a—smglasash—m—a—malﬂ—sash

—in-a-multi-cash-fenestration preduetarereplacement of &
ation et arcis con51dered a-repairs.s

&mﬁ%sashes in an ex1st1ng fram M

C. Entirely New or Complete Rreplacement Sspace-Ceonditioning Ssystems _installed as part of an
alteration, shall include all the system heating or cooling equipment (e.g. condensing unit and cooling or
heating coil for split systems; or complete replacement of a package unit); plus asd-an-entirely new or
replacement duct system (150.2(b)1Diia); plus asd-a new or replacement air handler.

Entirely New or complete replacement space-conditioning systems shall:
i.  Meet the requirements of Sections 150.0(h), 150.0(i), 150.0(j)2,_150.0()3, 150.0(m)1 through
150.0(m)11, 150.1($c)6, 150.1(c$)7,.150.1(c)9, +5HHY%5-and 150.1(¥c)H10; 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 in unconditioned space_or indirectly conditioned space;-:

i. _the new ducts shall meet the applicable requirements of Sections 150.0(m)1 through 150.40(m)11, and
the duct insulation requirements of TABLE 150.1-A, and
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%éthe altered duct system shall be sealed— as conﬁrmed through ﬁeld verlﬁcatlon and dlagnostlc testmg
in accordance with all applicable procedures for duct sealing of altered existing duct systems as
specified in the-Reference Residential Appendix RA3.1, ardutilizing the leakage compliance criteria

specified in Reference Res1dent1al Apgendlx T&-b%eABLE RA3 1-2 and conformmg to elther subsectlon
€23 or £€b} below:-4502¢s O : he et e e :

ia. 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 6 percent of-fan the -system air handler airflow as confirmed by field

verification and diagnostic testing utilizing the procedures in Reference Residential Appendix
Section RA3.1.4.3.1.

Entirely new es-or complete 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 -and-may consist of
smeludereused parts from the dwelling unit's existing duct system (e.g., registers, grilles, boots, air
handler, coil, plenums, duct material)butendy=if the reused parts are accessible and they-can be

sealed to prevent leakage.

E-ntirely new or complete replacement duct systems shall also conform to the requirements of
Section 150(m)12 and 150(m)13and-meetthe-airflowrequirements-of Reference Residential
Appendix RA3er

#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:

al. The measured duct leakage shall be equal to or less than 15 percent of nominal system fan-air
handler airflow as confirmed by field verification and diagnostic testing utilizing the procedures
in Reference Residential Appendix Section RA3.1.4.3.1; or

b2. The measured duct leakage to outside shall be_equal to or less than 10 percent of nominal

system fan-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

de3.If it is not possible to meet the duct sealing requirements of either subseetion-Section

150.2(b)E1 Db 155021 Dia, or Section 150.2(b)E1 DI iHbI2H502H Diib—or €,
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 RA3.1.4.3.5.

EXCEPTION to Section 150.2(b)£1XD3€ii}b): 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 zones2;-9-1+0,H14213,14,15and
16, when a space-conditioning system is altered by the installation 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 coil;-erthefurnace-heatexchanger) the duct system that is
connected to the rew-erreplacementaltered 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-the Reference Residential Appendix RA3.1; and

the leakage compliance criteria specified in Reference Residential Appendix Table RA3.1-2. conforming to
one of the following requirements::

i.  The measured duct leakage shall be equal to or less than 15 percent of system fanflewair handler
airflow as determined utilizing the procedures in Reference Residential Appendix Section RA3.1.4.3.1;
or
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ii. The measured duct leakage to outside shall be_equal to or less than 10 percent of system fan-flowair
handler airflow as determined utilizing the procedures in Reference Residential Appendix Section

RA3.1.4.3.4; or

iiiv. If it is not possible to meet the duet-duct sealing requirements of either Section 150.2(b)1Ei, or Section
150.2(b)1FEii, thenerit, 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
RA3.1.4.3.5.

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)1E: Duct Sealing.: Duct systems w1th less than 40 11near feet in
uncondltloned spaces as determined by visual inspection. -8 a : e

EXCEPTION 3 to Section 150.2(b)1E: 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 of refrigerant-containing system

components such as the compressor, condensing coil, evaporator coil, refrigerant metering device, or

refrigerant piping, then any non-setback thermostats associated with the system shall be replaced with
thermostats meeting the requirements of Section 110.2(c).

Additionally, these systems shall comply with the following requirements as applicable:

L. Inchmate zones2 8.9.10,11,12, 13,14, and 15,

and € d stem-air-source heat pumps glncludlng but not 1mtled to ducted split systems, ducted

Qackage s¥s‘[ems2 and mi inai- sght sgstemsg hall have proper refrlgerant charge eenfirmedficld verified
derifieationan e etesting-in accordance with all applicable procedures specified in

Reference Resuientlal Appendlx Sectlons-l?a%e#RA3 2.2, or Reference Residential Appendix

RA 1RAL if the procedures in Sections RA3.2.2, or RA1 are applicable to the system, or be equipped
with a CID that meets the requirements in 150.1(c)7Aib if the CID is applicable to the system.:

a.  Systems that do not comply with the minimum 300 cfm per ton airflow requirement as specified in
Reference Residential Appendix Section RA3.2.2.7.2 shall comply with the procedures in Section
RA3.2.2.7.3; and the system's thermostat shall conform to the specifications in Reference Joint
Appendix JAS and shall be capable of receiving and responding to Demand Response Signals prior
to final approval of the building permit by the enforcing agency.

EXCEPTION to Section 150.2(b)1Fi: 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 specifications in
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Reference Joint Appendix JAS and shall be capable of receiving and responding to Demand Response
Signals prior to final approval of the building permit by the enforcing agency .

ii. In climate zones 2, 8,9, 10, 11, 12, 13, 14, and 15, air-cooled air conditioners or air-source heat pumps
(including but not limited to packaged systems and mini-split systems) that cannot comply withsseet the
requirements of Reference Residential Appendix Sections RA3.2.2, or RA 1 shall dese—etherwise
conform to the following requirements:

a.  Correct refrigerant charge shall be confirmed by the system installer utilizing the weigh-in charging
procedure specified in Reference Residential Appendix RA3.2.3.1, as confirmed through field
verification by a HERS Rater according to the procedure specified in Reference Residential
Appendix RA3.2.3.2.

EXCEPTION to Section 150.2(b)1Fii: Altered Space-Conditioning System. Packaged systems

for which the manufacturer has verified correct system refrigerant charge prior to shipment from the
factory are not required to confirm refrigerant charge through field verification and diagnostic
testing, have-the-weish-in-charsinsmeth eeformed-atinstallation—The installer of these
packaged systems shall submit Certificate of Installation documentation that certifies the system is a
packaged system for which the correct refrigerant charge has been verified by the system
manufacturer prior to shipment from the factory—Fhe-system-shallalso-conformto-therequirements

G. Water-Heating System. ReplacementNew service water-heating systems or components shall:

+——Meet the requirements of Section 150.0(j)2: and either be:

4i. A natural gas or propane ing water-heating system that meets the requirements of

2ii. If no type-efnatural gas is connected to the building, an electric non-reecirenlating-water heater that
has an energy factor equal to or greater than required under the Appliance Efficiency Regulations.

For storage type water heaters the capacity shall not exceed 650 gallons. No recirculation system
shall be installed; or

3iii. 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
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—4iv.  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 s;;stem deﬁned in
item 1 above regardless of the type or number of water heaters installedFhe-perforn B

EXCEPTION -to Section 150.2(ab): Existing inaccessible piping shall not require insulation as defined
under 150.0(1)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 thretgh-and #ii where more than 50

percent of the roof ermere-than1000-square-feetof roof-whicheveristess;is being replaced:

i. Low -rise res1dent1a1 bulldmgs with steep_ sloped roofs, Fer—S%eep—slqeed—reefs—reeﬁﬂg—preduets
h-a-den ess—than A e h in-_climate zones 10

through 155 shall have a minimum aged solar reﬂectance of 0. 20 and a minimum thermal emittance
of 0.75, or a minimum SRI of 16.

AETFERNATIVE-FEXCEPTIONO-SECHON TO 150.2(b)1Hi-and-i: The following shall be
considered equivalent to Subsection #i-and-i:

a._ —HanAnaetsalaAir-space of 1.0 inch (25 mm) is provided -esdsts-between the top of
the roof deck to the bottom of the roofing product; or

b._ The installed roofing product has a profile ratio of rise to width of 1 to 5 -for -50 percent or
greater of the width of the roofing product; or

d. Buildings with at least R-30-38 ceiling insulation; or

e. Buildings with a radiant barrier in the attic meeting the requirements of Section 150.1(%c)2;
or

f.  Buildings that have no ducts in the attic; or

g. In climate zones +8;-H513-and4410-15, R-43 or greater reefdeek-insulation above the
roof deck.vented-attie:

i#i. Low-sloped roofs in climate zones 13 and 15 shall have a 3-year aged solar reflectance equal or greater
than 0.55-6365 and a thermal emittance equal or greater than 0.75, or a minimum SRI of 6475.
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EXCEPTION._1 to Section 150.2(b)1Hiii: Buildings with no ducts in the attic.

EXCEPTION 2 to Section 150.2(b)1Hii: The aged solar reflectance can be met by using_insulation at
the roof deck specified in TableABLE 150.2-A.

Roof Deck Roof Deek

Aged Solar Reflectance Insulation Aged Solar Reflectance | Insulation
R-value R-value
0:62-0.60 2 0:44-0.40 2
0:59-0.55 4 039-0.35 16
8:54-0-50 3 0:34-6-30 20
8:49-0-45 8 0:29-025 24

I. Lighting. Luminaire power and luminaire classification shall be determined in accordance with Section

130.0(c)

EXCEPTIOIN to Section 150.2(b)11: For only residential lighting alterations, Light Emitting Diode (LED)
modules may be hardwired into luminaire housmgs manufactured for use W1th 1ncandescent lamp_s, provided
all of the followmg conditions are metEEDsmedules 3 g 0-Ofc)

a. The luminaire has been previously used and is in an existing installation; and,

b. The LED modules are not LED lamps, integrated or non integrated type, as defined by ANI/IES RP-
16-2010; and;

c. The LED modules comply with all other requirements in Section 130.0(c); and

d. The LED modules are certified as high efficacy to the Commission in accordance with Section
110.9; and

e. The LED modules are not connected using screw-based sockets or screw-base adaptors.
EXCEPTI t tion 150.2(b)1 Sh r Heads: Alterations in which the hot water ly pipin tween th
water heater (or recirculation loop) and the bathroom is not moved or replaced.

2. Performance approach._2This performance approach shall only be used for projects that include tradeoffs
between two or more altered components that are listed in TABLEE 150.2-B.

A. The altered components shall meet the applicable requirements of Sections 110.0 through 110.4998; Seetion
H9;-and Sections 150.0¢a)-threugh(p)(a) through (q); and

EXCEPTION to Section 150.2(b)2A Shower Heads: Alterations in which the hot water supply piping
between the water heater (or recirculation loop) and the bathroom is not moved or replaced.

s%a%ed—m—thes&see&ens—as—feﬂews—The standard desnzn for an altered component shall be the hl,qher

efficiency of existing conditions or the requirements stated in TableABLE 150.2-B. 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 must be verified.
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TABLE 150.2-4 AGED SOLAR REFLECTANCE INSULATION TRADE OFF TABLE

Roof Deck Roof Deck
Aged Solar Reflectance Insulation Aged Solar Reflectance |  Insulation
R-value Revalue
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

TABLE 150.2-B THE-STANDARD DESIGN FOR AN ALTERED COMPONENT

Altered Component

Standard Design Without Third Party
Verification of Existing Conditions Shall

Standard Design With Third Party
Verification of Existing Conditions Shall

be Based On

be Based On

Ceiling Insulation,
Wall Insulation, and

Raises-floor Insulation

The requirements of Sections 150.0(a), (c),
and (d)

The existing insulation R--value

The U-factor of 0.40 and SHGC value of

If the proposed U-factor is < 0.40 and
SHGC value is < 0.35, the standard design
shall be based on the existing U-factor and
SHGC values as verified.- Otherwise, the

Fenestration 0.35. The 21?;: :}rj:tisrlllall;‘:)ic; dtilllle f,zlass area of standard desien shall be based on the U-
Hhe exisung SULCIng. factor of 0.40 and SHGC value of 0.35.
The glass area shall be the glass area of the
existing building.
. . The U-factor of 0.40 and SHGC value of 0.35. Tthe existing fenestration in the alteration
Window Film

shall be based on Table 110.6-A and Table 110.6-B. Third Party verification not required.

Space-Heating and Space-Cooling

The requirements of

The existing efficiency levels.

Equipment TABLE 150.1-A.
Air Distribution Syst:
1SRN 10n. . The requirements of Section 150.2(b)1D.
— Duct Sealing

Air Distribution System

— Duct Insulation

The proposed efficiency levels.

The existing efficiency levels.

Water Heating Systems

The requirements of Section 150.1(b)1

without the solar water heating requirements.

The existing efficiency energy factor.

Roofing Products

The requirements of Section 150.2(b)1H.

All Other Measures

The proposed efficiency levels.

The existing efficiency levels.
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(c)

DC. The proposed design shall be based on the actual values of the altered components.

NOTES -TO SECTION 150.2(b)2:

Al.—_ 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”2 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 150.1(c$)3.

EXCEPTION 32 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 150.0(m)12,
150.0(m)13, 150.0(m)14, and 150.0(m)15 do not apply to altered existing duct systems.

EXCEPTI 4 ion 150.2(b): Window Films. Applied window films installed as part of an alteration
complies with the U-factor and SHGC requirement of TABLE 150.2-B.

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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26072010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF

REGULATIONS, TITLE 24, PART 4 CHAPTER 6, DUCT SYSTEMS

TABLE P4-A ADOPTION TABLE

CODE SECTION

CEC

Entire 20106% CMC as noted in this table '

601.0

602.0

K| R R X

%

! Adopted by reference for Occupancies A, B, E, F, H, M, R, and S; see Sections 110.8-(d)3, 120.4, and 150.0-(m).

APPENDIX 1-A

STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY

EFFICIENCY

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE

AHRIAR} 210/240-20082603

ANSI/AHRI/CSA 310/380-
2004

AHRI 320-98
AHRIAR} 325-98

ANSI/AHRIAR} 340/360-
20002007

ANSI/AHRIAR} 365-
20022009

ANSI/AHRIARY 460-
20002005

AHRIAR} 550/590-982003

ANSI/AHRIAR} 560-2000
AHRI 680

Available from:

Performance Rating of Unitary Air Conditioning and Air-Source Heat Pump Equipment
(20032008 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 22000)

Commercial and Industrial Unitary Air-Conditioning Condensing Units (20092002)

Performance Rating of Remote Mechanical-Draft Air-Cooled Refrigerant Condensers
(20052000)

Performance Rating of Standard-for Water-Chilling Packages Using the Vapor
Compression Cycle (20031998)

Absorption Water Chilling and Water Heating Packages (2000)

Performance Rating of Residential Air Filter Equipment (2009)

Air-Conditioning and Refrigeration Institute
4301 North Fairfax Drive, Suite 425
Arlington, Virginia 22203

(703) 524-8800

2007 2010 CALIFORNIA MECHANICAL CODE, CALIFORNIA CODE OF REGULATIONS, TITLE 24, PART 4
CHAPTER 6, DUCT SYSTEMS
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AIR CONDITIONING CONTRACTORS OF AMERICA
Manual J — Residential Load Calculation, Eighth Edition (2003)

Available from:

Air Conditioning Contractors of America, Inc.
2800 Shirlington Road, Suite 300
Arlington, VA 22206

www.acca.org
(703) 575-4477

AMERICAN NATIONAL STANDARDS INSTITUTE

ANSI 221.10.3-2001

ANSI 721.13-2000
ANSI 721.40.4-1996

ANSI 721.47-2001
ANSI 783.8-2002

Available from:

ANSI/NSPI-5 2003

Available from:

Gas Water Heaters, Volume 1, Storage Water Heaters with Input Ratings above 75,000
Btu/h (2001)

Gas-Fired Low Pressure Steam and Hot Water Boilers (2000)

Performance Testing and Rating of Gas-Fired, Air-Conditioning and Heat Pump
Appliances (1996)

Gas-Fired Central Furnaces (2001)

Gas Unit Heaters and Gas-Fired Duct Furnaces (2002)
American National Standards Institute

25 West 43rd Street, 4th Floor

New York, NY 10036

(212) 642-4900

Residential Inground 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

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-CONDITIONING ENGINEERS
(NATIONAL PUBLICATIONS)

ASHRAE Standard 55-2004

ASHRAE Standard 62.2-
2007

ASHRAE Handbook

Applications Volume,
Equipment Volume,
Fundamentals Volume,

Available from:

Thermal Environment Conditions for Human Occupancy

Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings

Heating, Ventilating and Air-Conditioning Applications (20112003)

Heating, Ventilating and Air-Conditioning Systems and Equipment (20082000)
Fundamentals (20092005)

ASHRAE

1791 Tullie Circle N.E.

Atlanta, Georgia 30329-2305

www.ashrae.org
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AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-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 A112.18.1-2011/CSA

B125.1-11
Available from:

Plumbing Supply Fittings
ASME

Three Park Avenue
New York, NY 10016-5990
(800) 843-2763

http://www.asme.or

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM C55-01
ASTM C177-97

ASTM C272-01

ASTM C335-95

ASTM C518-02

ASTM C731-00
ASTM C 732-01

ASTM C 1167-96
ASTM C1371-98

ASTM D822-01

ASTM D1003-00

ASTM D2824-02

ASTM D3805-97

ASTM D4798-01

Standard Specification for Concrete Brick (2001)

Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus (1997)

Standard Test Method for Water Absorption of Core Materials for Structural Sandwich
Constructions (2001)

Standard Test Method for Steady State Heat Transfer Properties of Horizontal Pipe
Insulation (1995)

Standard Test Method for Steady-State Thermal Transmission Properties by Means of
the Heat Flow Meter Apparatus (2002)

Standard Test Method for Extrudability, After Package Aging, of Latex Sealants (2000)

Standard Test Method for Aging Effects of Artificial Weathering on Latex Sealants
(2001)

Standard Specification for Clay Roof Tiles

Standard Test Method for Determination of Emittance of Materials Near Room
Temperature Using Portable Emissometers (1998)

Standard Practice for Filtered Open-Flame Carbon-Arc Exposures of Paint and Related
Coatings (2001)

Standard Test Method for Haze and Luminous Transmittance of Transparent Plastics
(2000)

Standard Specification for Aluminum-Pigmented Asphalt Roof Coatings, Nonfibered,
Asbestos Fibered, and Fibered without Asbestos, 2002

Standard Guide for Application of Aluminum-Pigmented Asphalt Roof Coatings, 1997
(reapproved 20093)

Standard Test Method Accelerated Weathering Test Conditions and Procedures for
Bituminours Materials (Xenon-Arc Method) (2001)
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‘

ASTM E96-00

ASTM E 283-91 (1999)
ASTM E408-71(20082)

ASTM E972 - 96(2007)

ASTM E1980 — 01

ASTM E2178-03
ASTM E2357-05
ASTM E779-03

ASTM E1677-95 (2000)

ASTM C836-05

ASTM C1583-04

ASTM D522-93a (2001)

ASTM D1653-03

ASTM D2370-98 (2002)

ASTM D3468-99

ASTM D5870-95 (2003)

ASTM D6083-05el
ASTM D6694-01

Available from:

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
Specimen

Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-Meter
Techniques (20082)

Standard Test Method for Solar Photometric Transmittance of Sheet Materials Using
Sunlight.

Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped
opaque Surfaces

Standard Test Method for Air Permeance of Building Materials

Standard Test Method for Determining Air Leakage of Air Barrier Assemblies

Standard Test Method for Determining Air Leakage Rate by Fan Pressurization

Standard Specification for an Air Retarder (AR) Material or System for Low-Rise Framed

Building Walls

Standard Specification for High Solids Content, Cold Liquid-Applied Elastomeric
Waterproofing Membrane for Use with Separate Wearing Course (2005)

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) (2004)

Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings (2001)
Standard Test Methods for Water Vapor Transmission of Organic Coating Films (2003)
Standard Test Method for Tensile Properties of Organic Coatings (2002)

Standard Specification for Liquid-Applied Neoprene and Chlorosulfonated Polyethylene
Used in Roofing and Waterproofing (1999)

Standard Practice for Calculating Property Retention Index of Plastics (2003)
Standard Specification for Liquid Applied Acrylic Coating Used in Roofing (2005)

Standard Specification for Liquid-Applied Silicone Coating Used in Spray Polyurethane
Foam Roofing (2001)

American Society for Testing and Materials

100 Barr Harbor Drive

West Conshohocken, Pennsylvania 19428-2959
(800) 262-1373 or (610) 832-9585

CALIFORNIA BUILDING STANDARDS COMMISSION
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20072010 California Electrical Code

20072010 California Plumbing Code

200672010 California Mechanical Code

20072010 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 CommissionsFeurth Edition;

n Nymbh

Available from: California Energy Commission/Publications
1516 Ninth Street
Sacramento, CA 95814
(916) 654-5200

www.energy.ca.qovi/title24.

CALIFORNIA DEPARTMENT OF CONSUMER AFFAIRS
Standards for Insulating Material
Available from: California Department of Consumer Affairs
Bureau of Home Furnishings and Thermal Insulation
3485 Orange Grove Ave
North Highlands, CA 95660
(916) 574-2041

COOLING TECHNOLOGY INSTITUTE
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CTI ATC-105-00 Acceptance Test Code for Water Cooling Towers (2000)
CTI STD-201-04 Standard for the Certification of Water-Cooling Tower Thermal Performance (2004)
Available from: 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 Product Rating Program Manual (2007)
Available from: Cool Roof Rating Council

1610 Harrison Street

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. Box 218
Berkeley Heights, New Jersey 07922
(908) 464-8200

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA
The IESNA Lighting Handbook, Ninth Edition (2000)
Available from: IESNA

120 Wall Street, 17th Floor

New York, New York 10005-4001

(212) 248-5000

Email: iesna@iesna.org

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS
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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

1ISO-13256-1 Water-Source Heat Pumps - Testing and Rating for Performance - Part 1: Water-to-Air
and Brine-to-Air Heat Pumps (1998)

Available from: ISO
1, rue de Varembe
Case postale 56
CH-1211

Geneve 20, Switzerland
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NATIONAL FENESTRATION RATING COUNCIL

| NFRC 100 Procedures for Determining Fenestration Product U-factors (2048672011)

NFRC 200 Procedures for Determining Fenestration Product Solar Heat Gain Coefficients and

Visible Transmittance at Normal Incidence (20+89872011)

NFRC 202 Procedure for Determining Translucent Fenestration Product Visible Transmittance at
Normal Incidence (2011)

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.
NERC 203
NERC300
NFRC 400 Procedures for Determining Fenestration Product Air Leakage (201007)
Available from: National Fenestration Rating Council
6305-wy-Lane-Suite 1408484 Georgia Ave.
Greenbelt Silver Spring, MD 20910776

(301) 589-1776
WWW.NFRC.org and Email: info@nfrc.org

NSF INTERNATIONAL (FORMERLY NATIONAL SANITATION FOUNDATION)

NSF/ANSI 50 2005 Circulation System Components and Related Materials for Swimming Pools, Spas/Hot
Tubs (2005)

Available from: NSF International
PO Box 130140
Ann Arbor, MI 48113
(734) 769-8010

SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION
Residential Comfort System Installation Standards Manual (1998)
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

APPENDIX I-A4
STANDARDS AND DOCUMENTS REFERENCED IN THE ENERGY EFFICIENCY



2008-2013 Building Energy Efficiency Standards{(2011-Update-in-Progress)

Page 347

UNDERWRITERS LABORATORIES

UL 181
UL 181A

UL 181B

UL 723
UL 727
UL 731
UL 1574
UL 1598
UL 2108

Available from:

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 Qil-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, lllinois 60062-2096

(847) 272-8800
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