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IMPORTANT NOTICE CONCERING THE
1986 EDITION OF STANDARDS

The Standards apply to all new construction for occupancies A, B, E, H,
and R. This edition of the Standards includes amendments adopted in
1986 to:
California Administrative Code, Title 20
o Amendments to clarify and facilitate administration and
enforcement.
California Administrative Code, Title 24
o Residential Bullding Standards including:
- Admendments to extend the current provisions of AB 163.

o Nonresidential Building Standards including:

- Office Standards that become mandatory on
January 1,1987

- Retail and Wholesale Standards which are voluntary
beginning January 1,1987 and become mandatory on
January 1,1988.
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CALIFORNIA ADMINISTRATIVE CODE
TITLE 20
CHAPTER 2. SUBCHAPTER 4
ARTICLE 1.--ENERGY BUILDING REGULATIONS

Sec. 1401. Scope.

(a) This article contains administrative regulations relating to the energy
building regulations in Chapter 2-53. This article applies to all residential
and nonresidential buildings.

(b) Nothing in this Article lessens any necessary qualifications or responsi-
bilities 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.

Sec. 1402, Definitions.

In this article the following definitions apply:

"Appliance Standards" means the California Administrative Code, Title 20,
Chapter 2, Subchapter 4, Article 4, Sections 1601 to 1608.

"Approved Calculation Method" means a Public Domain Computer Program approved
under Section 1409(a), or any Alternative Calculation Method approved under
Section 1409(b).

"Building Permit" means 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 Chapter 2-53.

"Chapter 2-53" means California Administrative Code, Title 24, Part 2.
Chapter 2-53. '

"Commission" means the State Energy Resources Conservation and Development
Commission.

“Compliance approach" means any one of the allowable methods by which the
design and construction of a building may be demonstrated to be in compliance
with Chapter 2-53. . The compliance approaches are the performance compliance
approach and the prescriptive compliance approach. The requirements for each
compliance approach are set forth in Section 2-5304 of Chapter 2-53.

“Conditioned floor area" means "conditioned floor area" as defined in Section
2-5302 of Chapter 2-53.

"Energy Budget" means "energy budget" as defined in Section 2-5302 of Chapter
2-53,

"Enforcing agency" means the city, county, or state agency responsible for
issuing a building permit.

§1401-1402
1.
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"Executive Director" means the Executive Director of the Commission.

"Fan Performance Index" means "fan performance index" as calculated under
Section 2-5332 of Chapter 2-53.

“Fan Wattage Index" means "fan watt index" as calculated under Section 2-5342

(e)2.C. of Chapter 2-53,

"HVAC system” means "HVAC system" as defined in Section 2-5302 of Chapter
2-53. _

"Manufactured device" means "manufactured device" as defined in Section 2-5302
of Chapter 2-53,

"Public Adviser" means the Public Adviser of the Commission.

"R Value" means the measure of the res&stance of a material or building
component to the passage of heat in [hr x ft° x °F] =+ Btu.

"Source Cooling Power Index" means "source cooling power index" as calculated
under Section 2-5342(e)2.B. of Chapter 2-53.

"Source Heating Power Index" means "source heating power index" as calculated
under Section 2-5342(e)2.A. of Chapter 2-53.

NOTE: . Authority cited: Public Resources Code, Section 25402
Reference: Public Resources Code, Section 25402

Sec., 1403, Permit, Certificate, Informational, and Enforcement Requirements

for Designers, Installers, Builders, Manufacturers and Suppliers.

(a) Documentation.

1. Responsibility for signing.

Each document described in Sections 1403(a)2 and 1403(a)3 shall be
signed by the person responsible for its preparation. The signer shall
be a civil engineer. mechanical engineer, electrical engineer, archi-
tect, general building contractor, mechanical contractor, or electrical
contractor licensed or registered to practice by the State of Califor-
nia or other individual eligible under the Business and Professions
Code to sign such documents. Document signers are subject to the
limitations in the Business and Professions Code. If more than one
person has responsibility for building design or construction. each
person may prepare and sign the document or documents applicable to
that portion of the design or construction for which the person was
responsible; or alternatively, the person with chief responsibility for
design or construction may prepare and sign the document for the
entire design or construction.

2. Design; application for a building permit.

Each application for a building permit subject to Chapter 2-53 shall
contain at least one copy of the documents listed in Sections
1403(a)2.A., 1403(a)2.8., and 1403(a)2.C.

§§1402 - 1403(a)
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For all new buildings designated to allow a conditioned use of an
occupancy group or type regulated by Chapter 2-53 the applicant
shall file a certificate of compliance on the plans. This certifi-
cate shall 1indicate the features and performance specifications
needed to comply with Chapter 2-53, and shall be approved by the
tocal enforcement agency by stamp or authorized signature. The
individual with overall responsibility for the design and the owner
of the building or property sign the certificate of compliance.
The owner of the building shall retain a copy of this certificate
of compliance and transmit it to any subsequent purchaser of the
building.

Plans and specifications showing the characteristics of each
feature, material, component, and manufactured device proposed to
be installed in order to have the building meet the requirements of
Chapter 2-53, and of any other feature, material, component, or
manufactured device that Chapter 2-53 requires be indicated on the
plans and specifications. If any characteristic of any such
feature, material, component, or manufactured device is materially
changed before final construction and installation, the change
shall be indicated on amended plans and specifications and shall be
submitted to the enforcement agency. Such characteristics shall
include the efficiency (or other characteristic regulated by
Chapter 2-53) of each device, and the source heating power index,
source cooling power index, fan wattage index, and fan performance
index of each proposed HVAC system.

A designation of the compliance approach for the building, -and
of the sections of Chapter 2-53 with which the building is intended
to comply.

(1) If a building permit has been previously issued for any part
of the building subject to Chapter 2-53, the compliance
approach in the current application shall be consistent with
the compliance approach approved in the previous permit.

(2) If the application proposes a performance compliance approach,
the designation shall contain:

a. the approved calculation method used;

b. a statement that the input values used for the items
listed in Section 2-5304(d)4.B. of Chapter 2-53 were the
values required by that section;

c. the energy budget allowed by Chapter 2-53, and the energy
consumption of the proposed building modelled by the
approved calculation method, in annual Btu per square foot
of conditioned floor area;

d. a statement that the proposed building modelled is consis-
) tent with the plans and specifications described in
Section 1403(a) 2.A.; and

§1403(a)
3.
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e. the calculation outputs, including the standardized inputs
and outputs described in the Energy Conservation Manual,
produced by the modeling of the proposed building.

Alterations.
For nonresidential buildings originally permitted after January 1,
1987, the applicant is required to submit a copy of the original
certificate of compliance for the whole building when applying for an
alteration to said building. The applicant is responsible for obtain-
ing-a copy of the original certificate of compliance from the building
eaner. If the applicant cannot obtain a copy of the certificate of
compliance, the applicant shall demonstrate compliance with Chapter
2-53 for the entire building.

When compliance is demonstrated for the building as a whole, a new
certificate of compliance is required to be submitted on the plans
for the alterations. This new certificate shall indicate the features
and performance specifications needed to comply with Chapter 2-53,
the original building permit number or designation for the -original
building and the building permit number or designation for new con-
struction. The new certificate shall be approved by the local enforce-
ment agency by stamp or authorized signature, and shall be signed by
the individual with professional responsibility for the design of the
altered portions of the building and the owner of the building.

Construction.

A. Before the enforcement agency determines whether the building may
be occupied, the person with overall responsibility for con-
struction or the person or persons responsible for the installation
of regulated manufactured devices shall post, adjacent to the
building permit(s) issued for the building, installation certifi-
cates for manufactured devices regulated by the appliance standards
or Chapter 2-53.

These certificates shall:

(1) identify features required to verify compliance with the
appliance standards and Chapter 2-53;

(2) include a statement indicating that the installed devices
conform to the appliance standards and Chapter 2-53 and
the requirements for such devices given in the plans and
specifications approved by the local enforcement agency;

(3) state the number of the building permit under which the
construction or installation was performed.

B. The enforcement agency may require the person with overall re-
sponsibility for the construction to provide any other reasonable
information to determine that the building as constructed is
consistent with approved plans and specifications and complies
with Chapter 2-53,

§1403(a)
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C. If construction on any portion of the building subject to Chapter
2-53 will be impossible to inspect because of subsequent construc-
tion, the enforcement agency may require the installation certifi-
cate(s) to be posted upon completion of that portion.

5. Insulation Certificate.

After installing wall, ceiling, or floor insulation, the installer
shall post in a conspicuous Tlocation in the building a certificate
signed by the installer stating that the installation is consistent
with the plans and specifications described in Section 1403 (a)(2)(A)
and for which the building permit was issued and conforms with the
requirements of Chapter 2-53, The certificate shall also state the
manufacturer's name and material identification, the installed "R"-
value, and (in applications of loose fill insulation) the minimum
installed weight per square foot consistent with the manufacturer's
labeled installed design density for the desired "R"-value.

(b) Occupant Operating and Maintenance Information to Be Provided by Builder

1. The builder shall provide the building owner, manager, and the original
occupants a list of the heating, cooling, water heating, and lighting
systems and features, materials, components, and mechanical devices
conservation or solar devices installed in the buiiding, and instruc-
tions on how to use them efficiently. The instructions shall be
consistent with specifications set forth by the Executive Director.

If a builder uses the group averaging method, as set forth in Section
2-5351(e) of Chapter 2-53, Title 24 of this Code, to demonstrate
compliance with the energy budget requirements of Section 2-5351(a).
the builder shall provide notice to potential buyers that such method
was used and that the performance of any individual building in the
group relative to the energy budget 1is available on request. Such
notice shall be provided in the follewing manner.

(A)Y By including the notice in a sales brochure, if a sales brochure
is provided to potential buyers;

(B) By including the notice in a poster that is displayed prominently
in the builder's sales area, if the builder provides a sales area
for potential buyers; and

(C) By including the notice in at least one of the following
additional documents:

(I) The insulation certificate required by subdivision (d)
of this section;

(II) The Final Subdivision Public Report;

(III) The insulation addendum required by the Federal Trade
Commission;

§1403(a%-1403(b)

.
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(IV) The purchase agreement;
(V) The deposit receipt.

2. The builder shall provide maintenance information to the building
owner, manager, and original occupant(s) 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 Tabel. 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.

3. The builder shall provide the building owner, manager, and original
occupants a description of the quantities of outdoor and recirculated
air that the ventilation systems are designed to provide to each
area.

EXCEPTION: Buildings of occupancy group R need not comply with Section
1403(b)2 and 1403(b)3.

(¢) Equipment Information to be Provided by Manufacturer or Suppiier.

The manufacturer or supplier of any manufactured device shall, upon re-
quest, provide to building designers and installers information about the
device. The information shall include the efficiency (and other character-
istics regulated by Chapter 2-53).

(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
Chapter 2-53 that are in effect on the date the building permit was
applied for.

If a building permit has been previously issued, there has been no
construction under the permit, and the permit has expired. the enforce-
ment 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 Chapter 2-53 in effect on the date the new permit
is applied for.

"Determines in writing" includes but is not limited to approval of a
building permit with a stamp normally used by the enforcement agency.

§1403(b)-1403(d)
6.
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2. Inspection.

The enforcement agency shall inspect new construction to determine
whether it is consistent with the agency's approved plans and speci-
fications, and complies with Chapter 2-53,

Note: Authority cited: Public Resources Code, Section 25402.
Reference: Public Resources Code. Section 25402.

EXCEPTION:

Sec.

Nonresidential buildings that have 1,000 square feet or less of
conditioned floor area and that have an occupant load of 49 persons
or less may be permitted without complying with Section 1403(a),
if a statement of compliance with Chapter 2-53 is submitted and signed
by a licensed mechanical engineer or the licensed architect with
chief responsibility for the design.

1404. Exceptional Designs.

(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 calcu-
lation method;

2. using an alternative evaluation technique. that the design complies
with Chapter 2-53; and

3. that the enforcement agency has determined that the design complies
with all other legal requirements.

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 specifications required by Section
(a)2.A.;.

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 (i) meeting the
energy budget requirements cannot be demonstrated using an approved
calculation method, and (ii) the design complies with all other legal
requirements; and

§1403(c;-1404(b)
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4. A detailed evaluation of the enerqgy consumption of the proposed
building and the building's materials, components, and manufactured
devices proposed to be installed to meet the requirements of Chapter
2-53, 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:  See Section 1409 for approval of calculation methods and Alternative
Component Packages.

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

Sec. 1405. Enforcement by the Commission.

(a) Where There Is No Local Enforcement Agency. Before new construction may
begin in an areas where there is no local enforcement agency, and on any
proposed governmental agency building, the Executive Director must deter-
mine in writing that the buildings design conforms to the requirements of
Chapter 2-53. The person proposing to construct the building shall submit
the information described in Section 1403(a)(2) and 1403(a)(3) to the
Executive Director when such a determination is sought.

(b) Where the Local Enforcement Agency Fails to Enforce. If a local enforce-
ment agency fails to enforce the requirements of this article or of
Chapter 2-53, the Commission, after furnishing 10 days written notice. may
condition building permit issuance on submission of the information describ-
ed in Sections 1403(a)(2) and 1403(a)(3) to the Executive Director and on
his or her written certification determination that proposed construction
conforms to the requirements of Chapter 2-53,

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

Sec. 1406. Locally Adopted Energy Standards.

(a) Requirements.

Local governmental agencies may adopt and enforce energy standards for new
buildings, provided the Commission finds that the standards will require
buildings to he designed to consume no more energy than permitted by
Chapter 2-53. Such local standards include but are not limited to adopting
the requirements of Chapter 2-53 before their effective date. requiring
additional energy conservation measures, or setting more stringent energy
budgets. Local adoption of the requirements of Chapter 2-53 before their
effective date is a sufficient showing that the local standards meet the
requirements of this section and Section 25402.1(f)(2) of the Public
Resources Code; in such a case only the documentation Tisted in Section
1406(b), and a statement that the standards are those in Chapter 2-53. need
be submitted.

§1404(b)-1406(a)
8.
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(b)

Sec.

(a)

Sec.

(a)

Documentation Application.

Local governmental agencies wishing to enforce locally adopted energy
conservation standards shall submit four copies of an application with the
following materials to the Executive Director:

1. The proposed local energy standards.

2. A study with supporting analysis showing how the local agency deter-
mined energy savings.

3. A statement that the local standards will require buildings to be
designed to consume no more energy than permitted by Chapter 2-53.

4, The basis of the agency's determination that the standards are cost
effective.

NOTE: Authority cited: Public Resources Code, Section 25402.1. Refer-
ence: Public Resources Code, Section 25402.1.

1407, Interpretations.

The Commission may make a written determination as to the applicability or
interpretation of any provision of this article or of Chapter 2-53, 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 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.

The Executive Director may, upon request, give written advice concerning
the meaning of any provision of this article or of Chapter 2-53. Such
advice is not binding on any person.

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

1408, Exemptions.

Requirements.

The Commission may exempt any building from any provisions of Chapter 2-53
if it finds that:

1. Substantial funds had been expended in good faith on planning, de-
signing, architecture, or engineering of the building before the
adoption date of the provision.

§1406(b)-1408(a)
9.
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A. Makes no changes in any input parameter values specified in the
Energy Conservation Manual and (for other parameters) lists any
default values used;

B. Provides input and output documentation which that facilitates
the enforcement agency's review;

C. Is supported by clear and concise instructions for using the
method to demonstrate that the energy budget requirements. of
Chapter 2-53, are met;

D. Is reliable and accurate; and

E. Establishes factors that, when applied to method's outputs,
result in energy budgets for that alternative calculation method
that are equivalent to those in Chapter 2-53, when the buildings
used to develop the energy budgets in Chapter 2-53 are modeled.

Application.

The applicant shall submit four copies of a signed application with
the following materials to the Executive Director:

A. The method's analytical capabilities and limitations with respect
to the occupancies, designs, materials. and devices covered by
Chapter 2-53; and,

B. A demonstration that the criteria in Section 1409(b)(1l). are
met.

Exceptional Methods.

The alternative calculation method analyzes designs. materials. or
devices that cannot be adequately modeled using the public domain
computer programs, the method may be approved as an exceptional
method. Applications for approval of exceptional methods shall
include theoretical and empirical information that verify the method's
accuracy, and shall also include the other documentation required by
subsection 1409(b).

Approval.

The Commission may approve a method unconditionally. may restrict
approval to specified occupancies, designs, materials., or devices, or
may reject the application. The Commission may charge a fee to
recover the costs of processing and reviewing the application.

Resubmittal.
An applicant may resubmit a rejected method or may request modifica-
tion of a restricted approval. Such application shall include the

information specified in Section 1409(b)(2) and shall indicate how the
method has been changed to enhance its accuracy or capabilities.

§,1_4_?%§£)_
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Sec.

6. Modification.

Whenever an approved calculation method is changed in any way, the
method shall be resubmitted under this Section for reapproval. The
Executive Director may waive any of the requirements of this paragraph
for nonsubstantive changes.

The Commission may modify or withdraw certification of a program or method
under Section 1409(a) or 1409(b) based upon. approval of other programs or
methods that are more suitable.

Alternative Component Packages.

The Commission may approve any alternative component package, in addition
to the packages in Sections 2-5342 and 2-5351(c) of Chapter 2-53, which it
determines will meet the energy budgets and is Tikely to apply to a signi-
ficant percentage of new buildings or to a significant segment of the
building construction and design community. The Commission may charge a
fee to recover the costs of processing and and reviewing the application.

Publication of Commission Determinations.

The Executive Director shall annually publish a manual, newsletter, or
other administrative guide containing determinations made by the Executive
Director and the Commission pursuant to this section on or before December
31 of the calendar year.

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

1410, Procedures for Consideration of Applications Under Sections 1404,

1406, 1408, and 1409,

If the application is complete, the Executive Director shall make a copy
or copies of the application available to interested parties. Comments
from interested parties must be submitted within 60 days after acceptance
of the application.

Within 75 days of receipt of an application, the Executive Director may
request any additional information needed to evaluate the application.
I[f the additional information is incomplete, consideration of the applica-
tion will be delayed until the applicant submits complete information.

Within 75 days of receipt of the application, 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.

§1409(b)-(e)& §1410
12
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Within 90 days after the Executive Director receives the application
or within 30 days after receipt of complete additional information request-
ed under Section 1410(b) or within 30 days after the receipt of additional
information submitted by interested parties under Section 1410(c), which-
ever is later, the Executive Director shall submit to the Commission
a written recommendation on the application.

The application 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.

The Executive Director may charge a fee to recover the costs of processing
and reviewing applications.

A11 applicants have the burden of proof to establish that their applica-
tions should be granted.

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

§1410(e)-1410(h)
13.
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CALIFORNIA ADMINISTRATIVE CODE
TITLE 24
PART 2

CHAPTER 2-53. ENERGY CONSERVATION IN NEW BUILDING CONSTRUCTION

NOTE: Chapter 53 of the U.B.C. is not adopted by reference. The provisions
of this chapter represent an entire new Chapter 2-53.

Adoption Table No. 2-53A

Code

HCD HCD OSA  O0SA OSH
Section BSC 1 2 SFM SSS HC PD DHS OSHA CEC SHB DOT AGR YA BOC DOE CA
Entire
Chapter 3
2-53 - - - - - - - - - X - - - - - -
NOTES: 1. See Sections 2-105 and 2-106 for explanation of this Table.
2. See State Building Code History Note Appendix.
3. The building standards contained in this Chapter become effective

upon publication.
EXCEPTIONS:

Until January 1, 1988, building permit applicants for new retail and
wholesale stores (except groceries) in buildings may comply with the
standards in Sections 2-5321 through 2-5333 as an alternative to the
pertinent requirements in Sections 2-5341 through 2-5343. After
January 1, 1988, building permit applicants for retail and wholesale
stores (except groceries) in buildings shall comply with Sections
2-5341 through 2-5343,

15.
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ENERGY CONSERVATION STANDARDS--GENERAL PROVISIONS

Sec. 2-5301, Scope.

(a)

General.

Chapter 2-53 establishes energy efficiency standards for buildings that are
heated or mechanically cooled and for which an application for a building
permit or renewal of an existing permit is filed on or after the effective
date of the provisions. Chapter 2-53 also applies to buildings constructed
by a governmental agency.

EXCEPTIONS: The following building types need not comply with Chapter
2-53:

I. Qualified historical buildings, to the extent provided under the
State Historical Building Code (Title 24, part 8).

II. Buildings in which no energy for space heating, space cooling,
water heating, or 1lighting 1is derived from depletable sources.

[II. Buiidings for which actual site preparation and construction have
begun before the effective date of the amendments.

A1l Buildings. Sections 2-5301, 2-5302, and 2-5311, apply to all buildings
New Buildings.

1. Sections 2-5303, 2-5304, and 2-5312 through 2-5319 apply to new build-
ings of occupancies A, B, E, H, and R.

EXCEPTION: Buildings of occupancy group R need not comply with Sec-
tions 2-5315, 2-5316(c), or 2-5319.

2. Sections 2-5321 through 2-5333 apply to new buildings of occupancies A,
B (except offices), E, and H.

3. Sections 2-5341 through 2-5343 apply to new office occupancies, and
to new retail and wholesale stores (except groceries).

4, Sections 2-5351 through 2-5352 apply to all new buildings of occupancy
group R except apartment houses with four or more habitable stories,
and hotels.

EXCEPTION: Seasonally occupied agricultural housing limited by state
or federal agency contract to occupancy not more than 180
days in any calendar year need not comply with the provi-
sions of Section 2-5351.

§5301(a)-5301 (c)
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(d)

5.

The provisions of Sections 2-5361 and through 2-5365 apply to new apart-
ment houses with four or more habitable stories, and to new hotels.

New Construction in Existing Buildings.

1.

Installation of additional insulation. Sections 2-5313(b) and (c) apply
to existing buildings of all occupancies. Section 2-5313(a) applies only
to existing buildings of occupancy group R.

Additions, Alterations {Occupancies A, B, E H and R)

A.

A11 additions and alterations shall comply with those portions
of Sections 2-5311 to 2-5319 that apply to thne building component,
equipment, or system being altered or installed in conjunction
with the addition.

Alterations to nonresidential buildings permitted after January 1,
1987, which do not involve a change in occupancy type of a pre-
viously conditioned space, shall meet the requirements of Chapter
2-53 for the whole building., This may be demonstrated by demon~
strating compliance for the building as a whole or by demonstrat-
ing that the requirements specified in the certificate of compli-
ance, required in Title 20, Section 1403(a)2.A., have been met.

For buildings permitted before January 1, 1987, alterations which
increase or create conditioned space and all additions shall comply
with (1), (2), or (3).

(1) The 1lighting system and the building envelope of such addi-
tions or alterations shall comply with the provisions of
Sections 2-5321 through 2-5333 (for buildings of occupancy
A, B (except for offices), E, and H), 2-5342 (for offices),
or 2-5362 through 2-5364 (for apartment houses of four or

" more stories and hotels).

(2) For R occupancy buildings, other than apartment buildings
with four or more stories or hotels, additions and altera-
tions which increase conditioned space shall be subject to
the ceiling insulation, wall insulation, slab perimeter
insulation, and suspended exterior floor insulation. glazing
U-value and shading requirements of Alternative Component
Package A for the appropriate climate zone in Tables 2-5371
through 2-53Z16 in Section 2-5351(c), and all the require-
ments for Sections 2-5352(b) Loose Fill Insulation., 2-5352(d)
Installation of Fireplaces, 2-5352(f) Vapor Barriers, and
2-5352(j) Lighting; and shall have a maximum total glazing
area of 16 percent of newly conditioned floor area plus the
glazing area that was removed from the existing building
because of the addition. Space conditioning equipment
installed in conjunction with an addition or alteration that

- increases conditioned space shall meet the requirements of
2-5352(g) Space Conditioning Equipment Sizing and 2-5352(h)
Setback Thermostats. Water heating equipment installed in
conjunction with an addition or alteration that increases
conditioned space shall meet the requirements of 2-5352(1)
Water Heating Equipment.

§5301 (c)-5301(d)
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EXCEPTION:
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[f the addition or alteration uses a performance compliance
approach, either the addition may meet the appropriate
energy budget alone or the energy efficiency of the existing
building may be improved and used to offset the energy
consumption of the addition; the energy consumption of the
improved existing building and the addition shall be equal to
or less than that of the unimproved existing building plus an
addition that complies with the applicable energy budget, as
shown by an approved calculation method.

Hotel alterations that are .not additions need not comply
with section 2-5301(d)2.B. or C.

New manufactured devices installed in conjunction with additions

or

newly conditioned space shall comply with Sections 2-5311

through 2-5319.

EXCEPTION:

E.

Expanding an existing space conditioning system to heat or
cool an addition shall be permitted provided that new ductwork
and piping, and those portions of existing ducts and pipes
that are altered, shall comply with Sections 2-5312, 2-5313,
and 2-5316,

For buildings permitted before January 1, 1987, alterations that

do

not increase conditioned space, and for buildings permitted

after January 1, 1987, alterations that are made in conjunction
with a change to or from an occupancy type that do not increase
conditioned space shall meet the requirements for the specific
systems below if those systems are altered.

(1)

Building Envelope. Alterations may be made to the building
envelope if the overall U-value and OTTV of the building
envelope are not increased or the envelope meets the re-
quirements of Package A of the table in Section 2-5342,
for the applicable climate zone and occupancy type.

HVAC Systems and Equipment. New HVAC equipment, new HVAC
components, and new HVAC systems shall meet all relevant
HVAC requirements 1in Sections 2-5341 to 2-5342, including
any of the sets of power indices for the applicable climate
zone and occupancy type for the new equipment, new compo-
nents, or new systems installed.

Lighting Systems. Alterations to existing Tighting systems
that increase the connected Toad shall comply with the
lignting requirements in Section 2-5342 for offices and
stores and Section 2-5333 for buildings of occupancy A, B
(except for offices and stores), E, or H.

EXCEPTION [to subsection 2-5301(d)2.E.(3)]:
Alterations to lighting systems that do not involve re-
circuiting and that do not increase the connected power

load of the altered lighting system need not comply with
Section 2-5319,

§5301(d)
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(e)

(f)

3. Repairs.

Repairs shall not increase the pre-existing energy consumption of the
repaired component, system, or equipment.

4, Any addition, alteration, or repair may comply with the requirements
of Chapter 2-53 by meeting the requirements for new buildings for
the building as a whole.

EXCEPTIONS:

I. Hotels and buildings of occupancy R need not comply with Section
2-5301(d)2.E.or 2-5301(d)3.

I1. Any building constructed before January 1, 1978 need not comply
with Section 2-5301(d)2.E. or 2-5301(d)3. if the building permit
applicant demonstrates to the satisfaction of the enforcement
agency that the cost of compliance would exceed the value of the
resulting energy savings, amortized over the economic life of the
alteration or repair.

Mixed Occupancy.

This subsection applies to new buildings and to new construction in exist-
ing buildings of occupancy A, B, E, H, and R.

When a building is designed and constructed for more than one type of
occupancy, the space for each occupancy shall meet the provisions of
Chapter 2-53 applicable to that occupancy, if a prescriptive compliance
approach is used, and if a performance compliance approach is used,
Section 2-5304(d)3 shall be met.

EXCEPTION: The entire building may comply with the provisions applicable
to one of the occupancies in the building if all other occupancies com-
bined total less than 1,000 square feet and less than 30 percent, of the
conditioned floor area of the building, or if all other occupancies con-
stitute less than 10 percent of the conditioned floor area of the building.

Administrative Requirements.

Administrative requirements relating to permit requirements, enforcement by
the California Energy Commission, locally adopted energy standards, inter-
pretations, claims of exemption, approved calculation methods, and rights
of appeal are specified in California Administrative Code, Title 20,
Sections 1401-1410.

Certification Requirements for Manufactured Devices.

Chapter 2-53 limits the use of manufactured devices to only those that have
been certified by their manufacturer to meet or exceed minimum specifica-
tions or efficiencies adopted by the Commission. Certification requirements
apply to the following manufactured devices:

§5301(d)-5301(g)
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1. Insulating materials (Section 2-5311).
2. Refrigerators, refrigerator-freezers, and freezers [Section 2-5314(a)].
3. Room air conditioners [Section 2-5314(a)].

4, Central air conditioning heat pumps and other central air conditioners
[Section 2-5314(a)].

5. Gas space heaters [Section 2-5314(a)l.

6. Other heating and cooling equipment [Section 2-5314(b)].
7. Water heaters [Section 2-5314(a)].

8. Plumbing fittings [Section 2-5314(a)].

9. Fluorescent lamp bailasts [Section 2-5314(a)].

10. Manufactured doors and windows (Section 2-5317).

11. 0Oil-fired storage heaters and combination service water heating/space
heating boilers [Section 2-5318(a)].

12. Pool heaters {Section 2-5318(d)).
13. Occupant sensing devices (Section 2-5319).
14. Concrete-slab floor perimeter insulation [Section 2-5351(c)].

Enforcement agencies, builders and designers may determine the certifica-
tion status of any manufactured product of the types specified in this
subsection by consulting directories published by the Commission, copies
of the letter of certification, accepted by Commission staff, from the
manufacturer to the Commission regarding such equipment or products,
or a Commission approved label on such equipment or products.

NOTES: 1. See Appendix 2-53A for availability of directories of certified
products.

2. Chapter 2-53 does not require a builder, designer, or enforce-
ment agency to test any certified product to determine its
compliance with minimum specifications and/or efficiencies
adopted by the Commission.

3. See Sections 2-5313 and 2-5319(e) for certification require-
ments that apply to installers of additional insulation and
of daylighting or lumen maintenance controls.

§2-5301(g)
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TABLE 2-53B
Chapter 2-53 Applticable
Sections Building Type Mandatory Performance Prescriptive
2-5301, 2-5302, A11 Occupancies 2-5301, 2-5302, -- --
% 2-5311 & 2-5311
2-5303,2-5304, Occupancies 2-5303,2-5304,
& 2-5312- AB,E,H, &R & 2-5312--
2-5319 however, R 2-5319
occupancies
are exempt
from 2-5315,
2-5316(c)
and 2-5318
2-5321-2-5333 Nonresidential 2-5321 2-5322- 2-5324-
(A, B, E, H 2-5325 2-5333
except offices)
2-5341-2-5343 Offices 2-5343 2-5341 2-5342
2-5351-2-5352 Residential 2-5352 2-5351(a), 2-5351(c)
(Tess than 4 (b)
stories
2-5361-2-5364 Residential 2-5361 not 2-5362-
(4 and more applicable 2-5364
stories
4-1000 ATl 4-1000

Sec. 2-5302 Definitions

For the purpose of these standards, certain terms, phrases, words, and their
derivatives shall be defined as specified in Section 2-5302. Special terms
not found 1in Section 2-5302 shall be defined as specified in Chapter 2-4 of
the California Administrative Code, Title 24, Part 2. Special terms not found
in either Chapter 2-53, Section 2-5302 or in Chapter 2-4 of Title 24, Part
2, of the California Administrative Code shall be defined as specified in Part
1T, Chapter 4, of the 1985 edition of the Uniform Building Code. Where terms
are not defined in any of the aforementioned references, they shall have their
ordinary accepted meanings within the context with which they are used.
Webster's Third New International Dictionary of the English Language, Una-
bridged, copyright 1981 shall be considered as providing ordinarily accepted
meanings.

§2-5301-(g)-5302
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ACCESSIBLE 1is having access thereto, but which first may require the removal
or opening of an access panel, door or similar obstruction.

AIR CONDITIONER is one or more factory made assembly(ies) which include an
evaporator or cooling coil and an electrically driven compressor and condenser
combination, and may include a heating function.

ANST 1is the American National Standards Institute.

APPLIANCE EFFICIENCY REGULATIONS are the regulations adopted by the California
Energy Commission regulating the minimum efficiency of certain appliances sold
in California.

APPROVED CALCULATION METHOD is the California Energy Commission's Public Domain
Computer Program, one of the California Energy Commission's Simplified Calcula-
tion Methods, or any other calculation method approved by the Executive Director
of the California Energy Commission,

AREAL HEAT CAPACITY is the amount of heat, in Btu, that can be stored per square
foot of wall assembly by raising the average temperature of the wall assembly
one degree Fahrenheit.

ASHRAE is the American Society of Heating, Refrigerating and Air Conditioning
Engineers.,

ASTM is the American Society for Testing and Materials.
BASIC GLAZING AREA is an area of glazing equal to 16 percent of the gross

floor area for residential buildings with less than four habitable stories and
40 percent of the exterior wall area for all other buildings.

BUILDING ENVELOPE 1is the elements of a new building which enclose conditioned
spaces and through which thermal energy may be transferred to or from the
exterior.

CHAPTER 2-53 means the California Administrative Code, Title 24, Part 2,
Chapter 2-53.

CLIMATE CONTROL SYSTEM is a system that provides either collectively or indi-
vidually the processes of comfort heating, ventilating, and/or cooling within or
associated with a building.

COEFFICIENT OF PERFORMANCE (COP), Cooling is the ratio of the rate of net heat
removal to the rate of total energy. input, expressed in consistent units and
under designated operating conditions. British thermal units shall be converted
to kilowatt hours at the rate of 3413 British thermal units per kilowatt-hour,

COMFORT CONDITIONING is the provision of heating, cooling, humidification,
or dehumidification, for the provision of human comfort, by transporting air
through ducts or plenums, or by heated or cooled surfaces whose output is
greater than 10 Btu.per hour per square foot of floor area.

§5302
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CONDITIONED CROSS~-SECTIONAL AREA 1is the horizontal cross-sectional area of en-
closed conditioned space at the level of any single floor upon which people can
walk.

CONDITIONED FLOOR AREA is the floor area of enclosed conditioned space on all
floors as measured from the interior surfaces of exterior partitions.

EXCEPTION: For buildings of occupancy R these areas shall be measured from
the exterior surfaces of exterior partitions.

CONDITIONED SPACE is enclosed space that (a) is provided with comfort condi-
tioning; or (b) is indirectly conditioned space.

DAYLIT SPACE 1is the space on or above the floor bounded by the vertical planes
or partitions defining the daylit area and the floor or roof above including
the interior surfaces of those boundaries.

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 temper-
ature between the mean temperature for the day and 65°F, The number of degree
days for specific geographical locations shall be those listed in the Energy
Conservation Manual. For those localities not listed in the applicable Energy
Conservation Manual the number of degree days shall be determined by the appli-
cable enforcing agency.

DESIGN HEAT LOSS is the total calculated heat loss through the building envelope
under design conditions.

EAST-FACING is oriented to within 45 degrees of true east, including 45°0'0"
south of east (SE) but excluding 45°0'0" north of east (NE).

ECONOMIZER, AIR: A ducting arrangement and automatic control system that allows
a cooling supply fan system to supply up to 100% outside air to reduce or
eliminate the need for mechanical refrigeration during mild or cold weather.
With integrated economizers, the economizer controls are integrated with
refrigeration controls so that the cooling effect of the water economizer 1is
modulated to provide the desired supply air temperature that would otherwise be
provided by the refrigeration system. An integrated system also allows concur-
rent operation of the economizer and the refrigeration system; when weather
conditions are such that the economizer cannot maintain the supply temperature,
the economizer shall provide as much of the load as possible, while the refri-
geration system operates concurrently to provide the remainder of the load. The
economizer shall reduce air flow to the minimum allowed for ventilation when the
introduction of more ocutside air would increase the enthalpy (for enthalpy
economizers) or the temperature (for temperature economizers) of the supply
air above that of the return or mixed air.

5302
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ECONOMIZER, WATER: A system by which the supply air of a cooling system is
cooled directly and/or indirectly by evaporation of water, or other appropriate
fluid, in order to reduce or eliminate the need for mechanical refrigeration.
With integrated water economizers, the economizer controls are integrated with
refrigeration controls so that the cooling effect of the water economizer is
modutated to provide the desired supply air temperature that would otherwise be
provided by the refrigeration system. An integrated system also allows concur-
rent operation of the economizer and the refrigeration system; when weather
conditions are such that the economizer cannot maintain the supply temperature,
the economizer shall provide as much of the load as possible, while the refriger-
ation system operates concurrently to provide the remainder of the load. The
economizer shall shut-off when its operation would increase the enthalpy (direct
evaporation systems) or temperature (indirect evaporation systems) of the supply
air above that of the return or mixed air.

EFFICACY is the ratio of light from a lamp to the electrical power consumed,
including ballast losses, expressed in lumens per watt.

ENCLOSED SPACE 1is space that is surrounded by solid surfaces and/or intake
and exhaust vents for HVAC systems.

ENERGY BUDGET 1is a requirement in Chapter 2-53 that a proposed building be
designed to consume no more than a specified number of British thermal units
(Btu) per year per square foot of conditioned floor area.

ENERGY CONSERVATION MANUAL is the manual(s) developed by the California Energy
Commission, under Section 25402.1(c) of the Public Resources Code, to aid
designers, builders and contractors in meeting energy efficiency standards.

ENERGY EFFICIENCY RATIO (EER) 1is the ratio of net cooling capacity in Btu/hr
to total rate of electric input in watts under designated operating conditions.

ENERGY OBTAINED FROM DEPLETABLE SOURCES is electricity purchased from a public
utility or energy obtained from burning coal, oil, natural gas, or liquefied
petroleum gases.

ENERGY OBTAINED FROM NONDEPLETABLE SOURCES is energy which is not energy
obtained from depletable sources.

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

EXTERIOR PARTITION is a partition or a surface with conditioned space on one
side and unconditioned space, ambient conditions, or the ground on the other
side of the surface. The ground itself is an exterior partition when there is
enclosed conditioned space directly above in contact with the ground.

EXTERIOR ROOF/CEILING is a roof or a ceiling with conditioned space on one side
and unconditioned space or ambient conditions on the other side.

EXTERIOR WALL is a wall that has conditioned space on one side and unconditioned
space or ambient air on the other side.
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EXTERIOR WALL AREA is the gross area of the exterior surface of exterior walls,
including glazing and doors.

FLICKER-FREE OPERATION means that the light does not oscillate on and off in the
readily noticeable frequency range of 0.01 to 30 Hertz.

GENERAL LIGHTING is lighting designed to provide a substantially uniform level
of 1illumination throughout an area, exclusive of any provision for special
visual tasks or decorative effect.

MANUAL is capable of being operated by personal intervention.

MANUFACTURED DEVICE 1is any heating, cooling, ventilation, 1lighting, water
heating, refrigeration, cooking, plumbing fitting, insulation, door, window or
any other appliance, device, or system subject to Section 2-5311, 2-5314,
2-5317, or 2-5318 of Chapter 2-53.

NEW ENERGY is electrical or chemical energy converted to thermal or mechanical
energy expressly for the purpose of comfort heating or cooling.

NONRESIDENTIAL BUILDING 1is any building which is -of an occupancy group A, B,
E, and/or H.

OCCUPANCY TYPE is the occupancy category used in Sections 2-5341 to 2-5343
that have separate budgets for compliance with Chapter 2-53. Current occupancy
types include: .

OFFICES: Offices and occupancys providing services
RETAIL & WHOLESALE Occupancys whose primary activity is the
STORES: sale of merchandise.

OUTSIDE AIR is air taken from outdoors and not previously circulated through the
system.,

PERFORMANCE COMPLIANCE APPROACH is a method of complying with Chapter 2-53 that
is described in Section 2-5304.

PLENUM is an air compartment connected to one or more air inlets or outlets.

POWER INDICES are the HVAC power indices or power criteria as defined in
subsection 2-5342(e)2. They include the source heating power index., the
source cooling power index, and the fan wattage index.

PRESCRIPTIVE COMPLIANCE APPROACH is a method of complying with Chapter 2-53
that is described in Section 2-5304,

Rt is the total "R" value or overall assembly resistance to heat flow including

all heat flows through framing members, multiple layers, connections, and air
films, and other series and parallel heat flows in [hr x ft2 x °F]+ Btu.

§5302
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READILY ACCESSIBLE 1is capable of being reached quickly for operation, renewal,
or inspection, without requiring those to whom ready access is requisite to
climb over or remove obstacles or to resort to the use of portable access
equipment.

RECOOL is the sensible cooling of air that has been previously heated by HVAC
systems serving the same building.

RECOVERED ENERGY is energy utilized which would otherwise be wasted from an
energy system,

REHEAT is the heating of air that has been previously cooled either by mechanical
refrigeration or economizer cooling systems.

RESIDENTIAL BUILDING is a building which is of an occupancy group R.

SERVICE SYSTEMS is the HVAC, service water heating, electrical distribution, and
illuminating systems provided in a building.

SERVICE WATER HEATING is heating of water for domestic purposes other than
comfort heating.

SETS OF POWER INDICES are specific related combinations of the fan wattage
index, the source heating power index, and the source cooling power index used
in the Alternative Component Packages in Section 2-5342 for prescriptive compli-
ance with Chapter 2-53 for the types of buildings regulated by Sections 2-5341
to 2-5343,

SHADING is the protection from heat gains due to direct solar radiation by
permanent exterior devices, glazing materials, adherent materials applied to
glazing, or an adjacent building.

EXCEPTION:

In buildings of occupancy R, other than apartment houses with four or more
stories and hotels, shading is protection from direct solar radiation by
use of devices affixed to the structure.

SHADING COEFFICIENT is the ratio of the solar heat gain through a glazing system
corrected for external and internal shading to the solar gain through an unshaded
single 1ight of double strength sheet glass under the same set of conditions.

SKYLIGHT is any opening in the roof surface which is glazed with a transparent
or translucent material.

SOUTH-FACING is oriented to within 45 degrees of true south, including 45°0'0"
west of south (due SW) but excluding 45°0'0" east of south (SE).

SPECIAL GLAZING is glazing which has a maximum U value of»0.65 for all glazed
surfaces.

5302
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SUSPENDED EXTERIOR FLOOR is a floor that has conditioned space on one side and
unconditioned space or ambient air on the other side.

SYSTEM is a combination of equipment and/or controls, accessories, intercon-
necting means, and terminal elements, by which energy is transformed to per-
form a specific function, such as climate control, service water heating or
illumination.

TASK-ORIENTED LIGHTING is 1lighting designed specifically to illuminate one or
more task locations, and generally confined to those locations.

THERMAL RESISTANCE (R) is the measure of the fesistance of a material or
building component to the passage of heat in hr-ft °F/Btu.

TINTED GLAZING is glazing material which is permanent\} tinted or permanently
surface coated by the manufacturer and provides a maximum shading coefficient
as specified in Chapter 2-53.

TOTAL R-VALUE is Rt as that term is defined.

UNCONDITIONED SPACE is space within a building which is not conditioned space.

U-VALUE (Overall Coefficient of Thermal Transmittance) is the heat flow rate
through a given construction assembly, air-to-air, expressed in

Btu = [hr x ft2 x °F].

VAPOR BARRIER is a material with a permeance of one perm or less which provides
resistance to the transmission of water vapor.

VENTILATION AIR is that portion of supply air which comes from outside plus
any recirculated air that has been treated to maintain the desired quality of
air within a designated space.

WEST-FACING is oriented to within 45 degrees of true west, including 45°0'0"
due north of west (NW) but excluding 45°0'0" south of west (SW).

ZONE is a space or group of spaces within a building with sufficiently similar
comfort conditioning requirements so that comfort conditions can be maintained
throughout by a single controlling device.

5302
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Sec. 2-5303. Design Conditions and Calculation of Energy Consumption

(a) For the purposes of sizing HVAC systems for buildings of occupancy R, the
determination of annual energy consumption for compliance with the energy
budgets in Sections 2-5322 and 2-5341, and overall thermal transfer
value (0TTV), where required by Chapter 2-53, indoor design temperatures
shall be 70°F for heating and 78°F for cooling. For other load calcula-
tions that may be done in conjunction with compliance with these standards,
indoor design conditions shall be in accordance with ANSI/ASHRAE 55-1981,
except that humidification and dehumidification need not be considered.
Heating and cooling design loads shall be determined in accordance with the
procedures described in the ASHRAE Handbook, 1985 Fundamentals Volume, the
ASHRAE Cooling and Heating Load Calculation Manual (1978), or comparable
computation procedure. Outdoor design air temperatures shall be those
listed in the 0.2 percent Winter Dry Bulb column for heating and the 0.5
percent Summer Dry Bulb and the 0.5 percent Wet Bulb columns for cooling,
based on percent-of-year in ASHRAE publication SPCDX: Climatic Data for
Region X, Arizona, California, Hawaii, and Nevada, 1982, :

(b) For purposes of calculating energy consumption of a building, where required
by this chapter, the total calculated annual consumption of electricity,
natural gas, fuel oil, and propane shall be converted to source Btu at the
rates shown in Table 2-53C. ‘

TABLE 2-53C. SOURCE ENERGY CONVERSION RATES

Energy Sources Btu per unit consumption
Electricity 10,239 Btu/kilowatt-hour
Natural Gas 100,000 Btu/therm
Fuel 0i1 138,400 Btu/gallon
Propane 91,080 Btu/gallon

5303
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Sec. 2-5304. Compliance Approaches

{a) General. Chapter 2-53 establishes two compliance approaches for new
buildings. Under the performance compliance approach, a building must
comply with specified mandatory features, and must be designed to consume
no more energy than specified in the appliicable energy budget. Under the
prescriptive compliance approach, a building must comply with the same
specified mandatory features, and must also comply with prescriptive
requirements that the Commission has determined will result in a design
meeting the energy budget.

(b) Applicable Sections. Table 2-53B lists the sections with which new buildings
must comply.

(c) Determination of Number of Stories; Applicability of Standards. The energy
budgets for offices in Section 2-5341 differ for buildings of three or
fewer, and four or more, habitable stories. The provisions of Sections
2-5351 and 2-5352 apply only to buildings of occupancy R that have three or
fewer habitable stories.

Only those habitable stories that have more than 50 percent of their volume
above grade as defined in the 1982 UBC shall be counted in determining how
many habitable stories a building has.

A11 conditioned floor area in a story shall comply with Chapter 2-53,
whether or not the story is above ground and whether or not it is habitable.

(d) Requirements for Performance Compliance Approach. When a building uses
a performance compliance approach, the rules in Sections 2-5304(d)l -
2-5304(d)4 apply.

1. Design consumption.

The building shall be designed to consume no more British thermal
units (Btu) of energy per square foot of conditioned floor area per
year than shown in the applicable energy budget, for the applicable
climate zone.

§5304 (a)-5304(d)
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(2) The occupancies not covered by Section 2-5341 in the entire
building meet a budget for the entire building EBe’
calculated as follows:

EBe = [(CFAo

[CFAO

] * EByy)

] FCFA, + et CFAon]

where EBe = energy budget for the building

+ (CFA02 X EBOZ) tooeo t (CFAOn X ERon)]

CFAL1» 0227+ 2 on = Conditioned floor area of occupancy

1, 2,..., n. not covered by Section 2-5341.

EBol’ 02°°°*% on - Energy budget applicable to non-office

occupancy 1, 2,..., n. (From Table 2-53K.) not covered by
Section 2-5341, )

Heat transfers between Section 2-5341 occupancies and other
conditioned occupancies may be considered by the building design-
er to be zero for the purpose of complying with the energy
budgets in these standards.

4. Calculation of Energy Consumption.

A.

Calculation Method. The CEC's Public Domain Computer Progranm

for Building Energy Calculation or any other calculation method
approved under California Administrative Code, Title 20, Section
1409 shall be used to calculate the building's annual energy
consumption.

Basis for Comparison.

(1) Operating Conditions. The same operating conditions regard-
ing 1indoor temperature and humidity criteria, occupancy
loads, and schedules, equipment loads and operation sched-
ules including lighting, HVAC, and miscellaneous electrical,
and outdoor weather conditions that were used by the Commis-
sion in establishing the energy budget shall be used tc
calculate the annual energy consumption of the building.

EXCEPTION:

" For all nonresidential buildings, the T1lighting Toad or power

density shall be that 1lighting load designed for installatior
into the building, but the 1lighting shall be used on the same
schedule, which gives the fraction of the installed load usec
for each hour, that was used by the Commission in establishing
the energy budget.

(2) The same physical characteristics of building pressuriza-
tion, interior heat transfer, film coefficients, the shadinc
‘coefficient and operation of installed interior shading
devices, ground temperatures, and the method of determininc
slab heat loss that were used by the Commission in estab-
1ishing the energy budget shall be used to calculate the
annual energy consumption of the building.

§5304(d)
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The applicable design conditions and physical character-
istics described in Sections 2-5304(d)4.8.(1)-(2) are
listed in the Energy Efficiency Manual for the applicable
building type and climate zone.

C. Energy Consumption Included in Calculation.

(1)

Energy.

The total calculated annual energy consumption shall include
all energy used for comfort heating, comfort cooling,
ventilation for the health and comfort of occupants, service
water heating, and lighting, except as described in Sections
2-5304(d)4.C.(2), 2-5304(d)4.C.{3), and 2-5304(d)4.C.(4).
It shall also include equipment loads referred to in Section
2-5304(d)4.8.(1) used according to the assumed schedule for
such loads and the heating and/or cooling energy required
for those loads.

Heat Transfer to Spaces not Covered by the Permit.

Heat transfers to adjacent spaces within the same building
that are independently provided with comfort conditioning
may be considered to be zero. Heat transfers to spaces
not yet provided with conditioning may be modeled as sepa-
rate unconditioned zones, or as outdoor conditions.

Nondepletable Energy Sources.

The total calculated annual energy consumption need not
include energy from any nondepletable source, regardless
of the purpose of the energy consumed.

Energy for Process Equipment,

The total calculated annual consumption need not include
any energy from process equipment in excess of the equipment
loads referred to in Section 2-5304(d)4.B.(1) including
energy recovered from process equipment. Process equipment
means equipment that has a function other than comfort
heating, comfort cooling, ventilation for the health and
comfort of the occupants, service water heating, or light-
ing. Process equipment includes but is not limited to the
equipment supplying make-up air or water to process equip-
ment. If the building permit applicant wishes to exclude
such energy, he or she shall demonstrate to the satisfaction
of the enforcement agency that the proposed building will
contain such equipment, including but not limited to indi-
cating the equipment on the plans or specifications cor
both plans and specifications submitted with the building
permit application.

§5304(d)
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Equipment.

The total calculated annual energy consumption need not
include energy consumed for heating, cooling, or ventilation
for the health and comfort of occupants that is caused by
process equipment specified in Section 2-5304(d)4.C.(3).

If the building permit applicant wishes to exclude such
energy, he or she shall model the proposed building using
an adjusted fan size (in cubic feet per minute, CFMa)

and an adjusted coil size (in tons of cooling capacity,
Ta) rather than the actual fan and cooling equipment
sizes of the HVAC equipment proposed to be installed and
shall calculate the HVAC power and performances indices
based on such adjusted sizes, as determined by Equations
2-53A through 2-53D. ‘

a. Fan Size
Equation 2-53A
CFM_ = CFM_ - CFM

a p

pe

fan size of HVAC equipment proposed for
installation

1]

Where CFM
p

CFMa

adjusted fan size
Equation 2-538
Qs

pe )
1.08 Btg X min (AT)
°F x ft~ X hr

Where QS = sensible cooling load, in Btu resulting

from the peak load of all process equipment during
normal operation.

AT = absolute value of difference between supply air
temperature and thermostat setting in the zone.

CFMpe = jncremental fan size, in cubic feet per minute,

resuylting from process equipment.

§5304 (d)
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b. Cooling Equipment
Equation 2-53C

N 1 ton
Tpe = Q4 X 12 000 Btu
’ hour
Where Qsl = the sensible and latent cooling load, in
Btu per hour, resulting from the peak load of all process
equipment during normal operation.

Tpe = incremental cooling equipment, in tons, resulting
from process equipment,

Equation 2-53D

T =T -T

a p pe
Where T_ = cooling equipment of HVAC equipment proposed
P for installation
Ta = adjusted cooling equipment

(6) Redundant Equipment

The building's total annual energy consumption may be
calculated assuming that redundant equipment does not exist,
provided that the plans and specifications submitted with
the building permit application show that the redundant
equipment is designed with controls so that it will operate
only when the initial equipment is not operating.

Energy consumed by eguipment that 1is designed to operate
intermittently in conjunction with other equipment shall be
included in the total annual calculated energy consumption,
by modelling its operation as designed, with all controls
designated on the plans and specifications submitted with
the building permit application.

(7) Mixed Conditioned and Unconditioned Spaces

When part of a building is conditioned, the total calculated
energy consumption shall be determined for the conditioned
area only. The energy used in the unconditioned part of the
building shall not be included in the calculation, but any
heating, cooling, ventilating, lighting, and water heating
systems located in the unconditioned part of the building
shall be designed to comply with Sections 2-5311 through
2-5319.

§5304(d)
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Future Expansion of the Building

For all nonresidential buildings and hotels, HVAC systems
may be sized to account for planned additions, alterations,
or changes of occupancy, provided that additions. altera-
tions, or changes appear on the plans and specifications
required by Section 1403(a)2.A of Title 20, California
Administrative Code.

Recovered Energy

The total calculated annual energy consumption need not
include any energy (a) that otherwise would be wasted, (b)
that is mechanically recovered from HVAC, service water
heating, lighting, or process equipment after the energy has
performed its original function, and (c) that is used to
provide comfort heating, comfort cooling, ventilation,
or service water heating. If the approved calculation
method does not model such recovery and the applicant
wishes to exclude such energy, he or she shall determine the
net amount of energy used to recover the energy by another
approved calculation method, and shall show the means
by which the energy will be recovered and subsequently used
on the plans and specifications submitted with the building
permit application.

Air Treatment

Where air must be treated in order to meet the requirements
of Section 2-5343, the additional energy consumption result-
ing from the purification of outdoor or recirculated air or
from the pressure drop from the filter or other treatment in
excess of 0.50 inches of water need not be included in the
total calculated annual energy consumption.

§2-5304(d)
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ENERGY CONSERVATION STANDARDS--PROVISIONS
APPLICABLE TO ALL OCCUPANCIES

Sec. 2-5311. Installation of Certified Insulating Material.
(a) Insulating material of the types listed in Table 2-53D shall be installed
~in any building only if the insulating material has been certified by the
manufacturer to comply with the California Quality Standards for Insulating
Material. See Appendix 2-53A for availability of directories of certified
insulating material.
Table 2-53D.
INSULATING MATERIALS SUBJECT TO REGULATION
Type Form
Aluminum foil reflective foil
Cellular glass board form
Cellulose fiber loose fill and spray applied
Mineral aggregate board form
Mineral fiber blankets, board form, loose fill
Perlite loose fill
Polystyrene board form, molded, extruded
Polyurethane board form and field applied
Polyisocyanurate board form and field applied
Urea formaldehyde foam field applied
Vermiculite loose fill
(b) A1l insulating materials shall be installed in compliance with the flame-

spread rating and smoke density requirements of Sections 1712 and 1713 of
the 1982 Uniform Building Code.

Application of urea formaldehyde foam insulation is restricted to exterior
sidewalls in all buildings. A four mil thickness plastic polyethylene
vapor barrier, or equivalent plastic sheeting vapor barrier, shall be
installed between the urea formaldehyde foam insulation and the interior
space in all applications.

5311
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Sec. 2-5312. Piping Insulation.

[recodifies, with amendments, current §§ 2-5305(c), 2-5334,
2-5352(7)(2), 2-5352(j), 2-5364(j)]

Piping shall be insulated in accordance with Table 2-53E.
EXCEPTIONS:

I. For new buildings of Occupancy Group R (residential buildings), except
apartment houses with four or more habitable stories and hotels,.
piping in unconditioned space leading to and from water heaters shall
be insulated with an installed thermal resistance of at least R-3 for
the five feet of pipe closest to the water heater, or whatever shorter
length is in unconditioned space. In all group R occupancies, other
hot water piping that does not recirculate and all piping in condi-
tioned space need not comply with the 1insulation requirements of
Section 2-5312.

II1. Piping insulation need not comply with Section 2-5312 if:
A. Piping is installed within HVAC equipment;
B. Piping conveys fluids at temperatures between 60°F and 105°F;

C. The heat loss or heat gain of the piping, without insulation,
does not increase the new energy requirements of the building.

5312
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TABLE 2-53E

MINIMUM PIPE INSULATION

Piping System

Types

Pipe Diameter (in inches)

Fluid Runouts1 Branches, Mains, and Loops2
Temperature Up to 1 and 8 and
Range, °F 2 Less 1.25-2 2.50-4 5-6 Larger

Insutation Thickness3
(in inches)

SPACE HEATING AND
WATER HEATING SYSTEMS

Steam & Hot Water

High Pressure/Temp 306-460 1.5 2.5 2.5 3.0 3.5 3.5
Medium Pressure/Temp 251-305 1.5 2.0 2.5 2.5 3.0 3.0
Low Pressure/Temp 201-250 1.0 1.5 1.5 2.0 2.0 2.0
Low Temperature 105-200 0.5 1.0 1.0 1.5 1.5 1.5
Steam Condensate {(for

Feed Water) Any 1.0 1.0 1.5 2.0 2.0 2.0
COOLING SYSTEMS
Chilled Water...ceeese.. 40-60 0.5 0.5 0.75 1.0 1.0 1.0
Refrigerant or Brine.... Below 40 1.0 1.0 1.5 1.5 1.5 1.5

NOTES:

1.

20

"Runouts” are piping that is 12 feet long or less and that is
connected to fixtures or individual terminal units.

“Branches, Mains, and Loops" are circulating piping and piping
that is over 12 feet Tong and that is connected to fixtures or
individual terminal units.

~Insulation thickness in Table 2-53E is based on materials

having thermal resistance in the range of R = 4,0 to 4.6 per
inch. For materials with thermal resistance less than R =
4.0- per inch, the minimum insulation thickness shall be
determined as follows:

4,0 x Table 2-53E Thickn - L. )
Actual R New Minimum Thickness

For materials with thermal resistance more than R = 4.6 per

inch, the minimum dinsulation thickness shall be permitted to
be reduced as follows:

4,6 x Table 2-53E Thickn - o )
Actual R New Minimum Thickness
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