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Foreword (~ot part of the Re~lations)

The California Energy Commission's building regulations consist of five parts
identified below. The regulations in this document have, for the most part,
been in effect since 1978, but have recently been editorially revised and the
order changed. The regulations, as revised, become effective on July 1, 1982,
and apply to nonresidential buildings (UBC occupancies A, B, E and H). For
regulations applicable to other occupancies, see the documents listed below:
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On July 13, 1982, Governor Brown signed into law Assembly Bill 1843 which
exempts new residential housing projects which received approval by an advisory
agency or other appropriate local agency on or before June 15, 1982, from the
provisions of Sections 2-5351 and 2-5352, provided application for the permits
to construct single family detached dwellings are submitted or filed on or
before June 15, 1983, and the application for all other residential building
permits are submitted or filed on or before December 31, 1983. New residential
housing projects so exempted are subject to the provisions of 2-5361 through 2
5365. For the purpose of this exemption, "approval" includes approval or con
ditional approval of a tentative subdivision or tentative parcel map pursuant to
the Subdivision Map Act [Division 2 (commencing with Section 66410) of Title 7
of the Government Code], condominium plan, or other permit for a residential
housing project.
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(California Energy Commission)
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Art icle 1

(Energy Building Regulations)

NOTE: The administrative standards in Title 20 (Sections 1401 through 1410)
apply to all new residential and nonresidential buildings.
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ARTICLE 1.--ENERGY BUILDING REGULATIONS

Section 1401. General.

This article contains administrative regulations relating to the energy
building regulations found in Title 24, Part 2, Chapter 2-53.

Public Resources Code, Sections 25402 and 25402.1

NOTE: Authority
25402.1
Reference:

cited: Public Resources Code, Sections 25402 and

Section 1402. Definitions.

For the purpose of this article the following definitions shall apply:

"Approved calculation method" means the California Energy Commission's Public
Domain Computer Program, one of the Commission's Simplified Calculation
Methods, or any other calculation method approved by the Executive Director.

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

"Conditioned floor area" means the floor area of conditioned space on all
floors, including basements, intermediate floor tiers, and penthouses,
measured from the exterior faces of exterior walls and the exterior face of

walls separating conditioned and unconditioned spaces. Conditioned floor area
does not include covered walkways, open roofed-over areas, porches, pipe
trenches, exterior terraces or steps, chimneys, roof overhangs, parking
garages, unheated basements, and closets for central gas forced air furnaces.

"Conditioned space" means the space, within a building, which
a heat supply or a method of cooling, either of which has
capacity in excess of 10 Btu/hr per square foot.

is provided with
connected output

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

"Executive Director" means the Executive Director of the Commission.

"Governmental agency" means any public agency
including any agency of the state, county, city,
governments, and joint power agency.

or subdivision thereof,
district, association of

"Nonresidential building" means any building which is of an occupancy type A,
B, E, and/or H as defined in the Uniform Building Code, 1979 Edition.

"Public Adviser" means the Public Adviser of the Commission.
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"Residential building" means a building which is of an occupancy type R as
defined in the Uniform Building Code, 1979 edition.

"R Value" means the measure of the resistance of a material or building
component to the passage of heat in hr - ~t2 - OF.

Btu

NOTE: Authori ty ci t.:~d: l?ublic Resources Code, Sect ion 25402 and 25402.1
Reference: Public Resources Code, Section 25402 and 25402.1

(1) Des!.8..~_~.With each application for a building permit, in addition to
two sets of plans and specifications, the calculations, reports, and
other required documentation shall be signed by the particular
licensed or registered professional responsible for their prepara
t ion. They shall include a ci viI engineer, mechanical engineer,
elect rical engineer, architect, bui Iding designer, general
engineering contractor, general building contractor or specialty
contractor, licensed or registered to practice by the State of
Cali fo rnia.

The designer shall provide a statement on the drawings, over his
sir;nature, that these regulations have been reviewed and the design
submitted conforms substantially with these regulations.

The enforcement agency may waive any of the requirements of this
subsection for buildings having a gross square feet of conditioned
floor area not exceeding 1,000 square feet and an occupant load not
exceeding 49 persons.

(2) Con~trucJ:.ion C<::~I:!.~an<:,:~~_At the time of request for final inspec
tion for any project subject to these regulations, the permi ttee or
his authorized agent for the project shall deliver to the enforce
ment agency a certificate of construction compliance with these
standards based on observation of construction and signed by one or
more of the following: the owner, general building contractor,
design architect, design engineer, or an approved independent
inspector or inspection agency. This report shall indicate, based
upon personal knowledge, that the work performed and the materials
used and installed appear in every material respect in compliance
with the approved plans and speci fica tions fo r which the bui ldi ng
permit was issued.

Such wri tten report shall be filed prior to approval of the bui Idi ng
for occupancy by the enforcement agency.

The term "personal knowledge" as used in this section means the per
sonal knowledge which is obtained from periodic visits to the
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project site of reasonnble frequency for the purpose of general
ohservatlon of t1w work ;Hld also which lK obt.llnl'd from tlw

reporting of others as to the progress of the work, testing of
materials, inspection, and superintendence of the work that is per
formed between the above-mentioned periodic visits. The exercise
of reasonable diligence to obtain the facts is required.

(3) Nothing in this section shall be construed as limiting in any manner
the responsibility of the enforcement agency for reviewing the plans
of proposed nonresidential buildings to confirm that they comply
with these regulations.

(b) Enforcement Agency Requirements for Residential Buildings. An enforce
ment agency shall not issue a building permit or renew an existing permit
which was applied for on or after the effective date of this article for
any new residential building unless the enforcement agency determines,
in writing, that the new building is designed to comply with the require
ments of Title 24, Part 2, Chapter 2-53.

The enforcement agency shall require that every
building permit contain plans and specifications with

determining compliance with the requirements of Title
2-53.

application for a
adequate detail for
24, Part 2, Chapter

The enforcement agency shall
are constructed according to
buildings meet the applicable
2-53.

inspect new buildings to ensure that they
the agency's approved plans and that the
requirements of Title 24, Part 2, Chapter

(c) Statement of Design Compliance for Residential Buildings. The person who
designs the building or applies for the building permit shall state on
the building plans or submit a written statement with the permit appli
cation that the building design meets the requirements of Title 24, Part
2, Chapter 2-53.

(d) Insulation Certificate (All Occupancies). After installing insulation,
the installer shall post in a conspicuous location in the building a
certificate signed by the installer and the builder stating that the
installation conforms with the requirements of Title 24, Part 2, Chapter
2-53, and that the materials installed conform with the requirements of
Title 20, Chapter 2, Subchapter 4, Article 3. The certificate shall
state the manufacturer's name and material identification, the installed
uRu value, and (in applications of loose fill insulation) the minimum
installed weight per square foot consistent with the manufacturer's
labeled density for the desired uRu value.

(e) Occupant Information for Residential Buildings. The builder shall
provide the original occupant a list of the heating, cooling, water
heating, and lighting systems and conservation or solar devices installed
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in the buiLding and instructions on
instructions shall be consistent with
Executive Director.

how to use them eEUcient1y. The
speciFications set forth by the

(f) Identification of Complying..HVAC Equipment (All Occupancies). The
efficiency of the equipment described in Title 24, Part 2, Chapter 2-53,
Section 2-5306, shall be shown on the plans or in the documents submitted
to the enforcement agency for approval.

(g) Electric Resist~nce Comfort Heating Equipment (All Occupancies). The
manufacturer of electric resistance comfort heating equipment shall make
available to prospective purchasers, designers, or contractors, upon
request, full-load energy input over the range of voltages at which the
equipment is intended to operate.

(h) Maintenance Informa~~~~ (All Occupancies). Equipment which requires
preventive maintenance for efficient operation shall be furnished with
complete necessary maintenance information. Required routine maintenance
actions shall be clearly stated and incorporated on an accessible label,
which may be limited to identifying, by title and/or publication number,
the operation and maintenance manual for that particular model and type
of product. At least one copy of this information shall be furnished by
the manufacturer for tlheoriginal owner upon request.

(i) Responsibility of Equipment Suppliers (All Occupancies). Suppliers of
HVAC equipment shall furnish, upon request by prospective purchasers,
designers, or contractors, the full and partial capacity and standby
input(s) and output(s) of all equipment and components of applied
systems, based on equipment in new condition, to enable determination of
their compliance with these standards. This includes performance data
under modes of operation and ambient conditions necessary to make the
analysis outlined in these standards.

Performance data furnished by the equipment
under a nationally recognized certification
satisfies this requirement when all energy
operating modes are included.

supplier
program,
input(s),

or certification

when available,
output(s), and

(j) Ex~ept~onal Designs, Materials, and Devices for Residential Build~s,
Except Apartment Houses with Four or More Habitable Stories and Hotels.
When designs, materials, or devices are proposed which cannot he ade
quately modeled by an approved calculation method, an applicant may be
granted a building permit upon approval by the Executive Director, based
on a determination of energy efficiency using an alternative evaluation
technique which demonstrates compliance with the standards.

To obtain approval, the applicant must submit the following materials to
the Executive Director:
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(1) A copy of the detailed plans required by Subsection 1403(b).

(2) A statement explaining why meeting the energy budget requirements
cannot be demonstrated using an approved calculation method.

(3) A letter from the enforcement agency stating that the
requirements cannot be determined using an approved
method.

energy budget
calculation

(4) A detailed evaluation

design, materials, or
technique.

of the energy efficiency of the building's
devices using an alternative evaluation

(5) Any additional materials requested by the Executive Director to
evaluate the energy efficiency.

When the materials described above have been properly submitted, the Executive
Director shall notify the applicant in writing that his application is com
plete. The Executive Director shall notify the applicant in writing of his
determination within 45 days of the date of notification. If a determination
is not made within Lf5 days, the enforcement agency may issue a building
permit. The Executive Director may charge a fee for the review and approval
of the application. The Executive Director may delegate the approval of
exceptional designs, materials, and devices to a local enforcement agency.

(k) Other Documentation_Requi£ement~ for Nonresidential Buildings. Other
documentation requirements are contained in Title 24, Part 2, Chapter 53,
Sections 2-5313 and 2-5315.

Public Resources Code, Sections 25402 and 25402.1

NOTE: Authority
25402.1
Reference:

cited: Public Resources Code, Sections 25402 and

Section 1405. Enforcement by the Commission (All Occupancies).

(a) Where There Is No Local Enforcement Agency. The Executive Director shall
review plans and specifications for proposed buildings in areas where
there is no local enforcement agency and for all proposed governmental
agency buildings and certify in writing that the buildings conform to the
requirements of Title 24, Part 2, Chapter 2-53.

(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 Title
24, Part 2, Chapter 2-53, the Commission, after furnishing 10 days
written notice, may condition building permit issuance on the Executive
Director's review of all plans and his written certification that
specifications for proposed new buildings conform to the requirements of
Title 24, Part 2, Chapter 2-53.
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NOTE: Authority cited: Public Resources Code, Section 25402.1
Reference: Public Resources Code, Section 25402.1

Section 1406. Locally Adopte~ Energy Standards (All Occupancies).

(a) Requirements. Local governmental agencies may adopt and enforce energy
standards for new buildings, provided the Commission finds that the stan

dards will require the diminution of energy consumption levels permi tted

by the provisions of Title 24, Part 2, Chapter 2-53, currently in effect.

Such actions include adopting the requirements of Chapter 2-53 prior to
its effective date, requiring additional energy conservation measures, or

setting more stringent energy budgets.

(b) Documentation. Local governmental agencies wishing to enforce locally

adopted energy conservation standards shall submit four copies of the
following documents to the Commission:

(1) The proposed local energy standards.

(2) A study and support Lng materials showing how the local agency deter

mined energy savings.

(3) A statement that the local standards will result in the reduction of

energy consumption to or below the levels permitted by the require
ments of Title 24, Part 2, Chapter 2-53.

(4) The basis of the agency's determination that the st;-mdards are cost
effective.

The Commission or its designee may request additional information if

needed for a complete staff analysis of the proposed standard.

(c) Staff Recommendations. The Executive Director shall distribute copies of
the material to the Commissioners, the Public Adviser, and all persons

who have requested in writing a copy of the materials.

l'he Executive Director shall analyze the submitted material. No later

than 60 days after submission of the materials, the Executive Director
shall submit a written report which contains a recommendation and the
basis of such recommendation to the Commission which shall be considered

at the next regularly scheduled Commission business meeting. At least 10

days notice shall be given to the local agency.

The Executive Director shall notify the local agency of the number

assigned to the filing, the Executive Director's written recommendation,

the date, time, and place at which the filing will be considered by the
Commission, and the general procedures of the Commission concerning

hearings. Notice shall also be sent to any person who requested notice

in writing.
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(d) Hearing. All interested persons may present comments on the Executive
Director's recommendation at the hearing, subject to the presiding
member's discretion, to limit statements to relevant issues and assure an
orderly proceeding. Notice of the Commission's decision shall be sent to
the local agency and to any person who has requested such notice in
writing.

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

Section 1407. Interpretations (All Occupancies).

The Executive Director may make a determination as to the application or
interpretation of any provision of this article or of Title 24, Part 2,
Chapter 2-53, to any person requesting such a determination. The Executive
Director's interpretation shall be placed on the consent calendar for Commis
sion approval. Those interpretations which have wide application or interest
shall be broadly publicized.

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

Section 1408. Claims of Exe~~ons (All Occupancies).

(a) Requirements. Any person may claim exemption from the provisions of any
building standard provided he can show that:

(1) Actual site preparation and construction had not begun before the
date the claim for exemption was filed.

(2) Substantial funds had been expended in good faith on planning,
designing, architecture, or engineering before the adoption date of
the building standard.

(3) Compliance with the requirements of the building standard would be
impossible without both substantial delays and substantial increase
in cost of construction.

The claimant has the burden of proof in establishing the claim.

(b) Documentation. The claim shall be submitted to the Executive Director
and shall include:

(1) The completed signed claim (on a form provided by the Executive
Director);

(2) Contracts entered into by the claimant pertaining to the project;

(3) Internal financial reports relative to the project accounts;
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(4) Dated schedules of design activities;

(5) A progress report on project completion; and

(6) Any additional evidence to support the claim.

The Executive Director may require additional information if needed for a
complete staff analysis of the claim.

(c) Staff Recommendations. No later than 60 days after the receipt of a
claim and all required documentation, the Executive Director shall submit
a recommendation to the Commission which shall be considered at its next

regularly scheduled business meeting. At least 10 days notice shall be
given to the claimant and to any other person who requests such notice.

The Executive Director shall notify the claimant of the number assigned
to the filing, the Executive Director's written recommendation, the date,
time, and place at which the claim will be considered by the Commission,
and the Commission's general procedures for hearings and actions on
claims.

(d) Hearing. Claims shall be placed on the consent calendar for consider
ation by the Commission. The business meeting agenda need specify only
that claims for exemption from provisions of the building standard will
be considered. Notice of specific claims need be sent only to the
claimant, the Commissioners, the Public Adviser, and those persons who
have requested in writing such notice.

Upon the request of any interested person, a claim may be removed from
the consent calendar and considered as a separate item of business.

The Commission shall approve or disapprove the claim in whole or in part
and shall provide a statement of reasons supporting the decision. Unless
otherwise decided by the Commission, the Executive Director's report
shall be deemed adopted as the statement of reasons supporting the
decision. The Commission's decision shall be final. Notice of the

decision shall be sent to the claimant and to any person who has
requested such notice.

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

Section 1409. Approved Calculation Methods.

(a) Public Domain Computer Progra~ (All Occupancies). By the effective date
of this article the Executive Director shall provide at least one public
domain computer program which may be used to demonstrate that proposed
building designs meet the energy budget requirements of Title 24, Part 2,
Chapter 2-53.
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For each public domain cmnputer program, t~e Executive Directoc shall
provide instructions for using the program to demonstrate that the energy
budget requirements are met. These instructions shall include a state
ment of those input values that are set by the Executive Director and
those input values which may be varied by the building designer to model
energy saving options.

(b) Simplified Calculation Hethod (Residential Occupancies). By the ef fec-
tive date of this article the Executive Director shall provide one or
more simplified calculation methods, at least one of which shall be a
point system, !"hich may be used as an alternative to the public domain
computer programs to demonstrate that proposed building designs meet the
requirements of Title 24, Part 2, Chapter 2-53. The use of the
simplified calculation methodes) shall result in energy-saving require
ments which are consistent with those in Title 24, Part 2, Chapter 2-53.

CC) Cert~t!:.ca_~0_~of Alt~.rn~t:.!:.ve_~~lcula!:.~~~Method~ (All Occupancies). The
Executive Director shall certify alternative calculation methods which
may be used to demonstrate that proposed building designs meet the
requirements of Title 24, Part 2, Chapter 2-53. Any person may apply for
certification of an alternative calculation method. The applicant shall
provide documentation to the Executive Director that demonstrates that
the alternative calc.ulation method:

(1) Differentiates
native options
program;

the estimated energy-savings results among alter
substantially similar to the public domain computer

(2) Shows that no changes are made in any of the variables fixed by the
~xecutive Director;

(3) Provides input and output documentation in a format specified by the
Executive Director which facilitates the enforcement agency's
review;

(4) Is supported by clear and concise instructions for using the alter
native to demonstrate that the requirements of Title 24, Part 2,
Chapter 53, are met; and

(5) Establishes energy budgets for that
by modeling the buildings used to
Title 24, Part 2, Chapter 2-53.

alternative
develop the

calculation method
energy budgets in

The Executive Director shall provide instructions to the applicant upon
request which speci fy the certification requirements. When the applicant
properly submits all required documentation, the Executive Director shall
notify the applicant in writing. The Executive Director shall notify
the applicant of his or her determination within 90 days of the date of
notification of proper documentation.
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(d) Certification of Alternative Component Packages (Residential Occu
pancies). The Executive Director may certify any alternative component
package which he determines will meet the energy budgets specified in
Title 24, Part 2, Chapter 2-53, Section 2-5342(a), and is likely to apply
to a significant percentage of new residential buildings or to a signif
icant segment of the building construction and design community.

(e) Publication of Commission Determinations (All Occupancies). The
Executive Director shall periodically publish a manual, newsletter, or
other administrative guide containing determinations made by the
Executive Director and Commission pursuant to this section.

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

Section 1410. Appeal to Commission (All Occupancies).

Any person aggrieved by any determination made by the Executive Director pur
suant to this article or Title 24, Part 2, Chapter 2-53, may appeal such
determination to the California Energy Commission.

NOTE: Authority cited: Public Resources Code, Section 25402
Reference: Public Resources Code, Section 25402
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CALIFORNIA ADMINISTRATIVE CODE

Title 24

(State Building Standards Code)

Part 2

(State Building Code)

Chapter 2-53

(Energy Conservation in New Building Construction)

Complete bound copies of the State Building Code, Title 24, Part 2, (1981

Edition) of which this is a part, may be obtained from:

State of California

Documents Section

P.O. Box 1015
North Highlands, CA 95660
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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

Codt 8W 8W Q£i Q£i OSH
~ 8SC / 1 SFM J3.) He PO OIlS OSIU CEC s;m /JOT ACR fA HOC /JOE Cl

Entire Chapter X3 •2-53 ....•.•...•.......

NOTES: 1. See Sections 2·105 and 2·106 for p.xplanation of this Table.
2. See State Building Code History Note Appendix.
3. The building standards contained in this Chapter become effective

upon publication.

EXCEPTIONS:' 1. Until June 30. 1982.· Sections 2-5361 through 2·5365 apply to
all new buildings of Occupancy R

2. Effective July I. 1982.· Sections 2-5351 and 2-5352 apply to new buildings of
Occupancy R except apartment houses with four or more habitable stories and
hotels and Sections 2·5361 through 2·53:)5 apply to new apartment houses with
four or more stories and hotels.
3. Effective March 25, 1982..Section 2-5305(a) applies te existing buildings of
Occupancy R and Sections 2-5305(b). (c) and (d) apply to existing buildings of
all occupancies .
•. For effective dates applicable .0 appliance efficien"y standards see Section
2-5306 (c) 2.

ENERGY CONSERVATION STANDARDS-PROVISIONS
APPLICABLE TO ALL OCCUPANCIES "*

Scope
Sec. 2-5301.

NOTE: See Adoption Table No. 2-53A, Note 3, for the effective dates of building
standards contained in this chapter.

(a) GENERAL 1. All Buildings. The provisions of Section 2-5303 and 2-5304
apply to new and existing buildings of all occupancies.

2. New Buildings. The provisions of this chapter apply to new buildings of occu
pancies A. B, E, H. and Ior R. which are heated or mechallically 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 this chapter except as listed in 4. It also applies to heated or
mechanically cooled new buildings of occupancies A, B. E, H, and/or R constructed
by a governmental agency. whether or not a building permit is neE-ded.

A. The provisions of Sections 2-5306 and 2·5307 apply to new buildings of occupan
cies A, B, E, H. and R.

• These dates are based on the aUXIliaryimplementation document, being available to the public
on or before January 1. 1982. If the aexiliary documents are not a\'ailable to the public on
January I, 1982 these dates will chan~e to be SIXmonth! 1lfter such documents are available
to the public .

•• See Section 2~1 (01) 3. and 4 for details of application.
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B. The provisions of Sections 2-5311 through 2-5344 apply to new buildings of
occupancies A, B, E, and H.

C. The provisions of Sections 2-5351 and 2-5352 apply to all new buildings of
occupancy R except apartment houses with four or more habitable stories and
to hotels .•

D. The provisions of Section 2-5361 through 2-5365 apply to new buildings of
occupancy R.

EXCEYrION: Effective July I, 1982. the provisions of Sections 2-5361 through
2-5365 apply only to apartment houses with four or more habitable stories and to
hotels.

3. Existing Buildings. The provisions of subsections 2-5305(b) , (c) and (d) apply
to existing buildings of all occupancies. The provisions of subsection 2-5305(a) apply
only to existing buildings of occupancy R.

4. The foIlowing buildings are not subject to the provisions of this chapter.
A. Historical buildings; and

B. Building, in which no energy for space heating, space cooling, and water
heating is obtained from depletable sources.

(b) Mixed Occupancy. When a new building contains both residential occupancy
(R) and nonresidential occupancies (A, B, E, and Ior H), the residential portion
of the building shaIl comply with the provisions for residential buildings, and
the nonresidential portion of the building shall comply with the provisions for
nonresidential buildings with the foIlowing exceptions: 1. The entire new
building may be treated, for the purpose of this chapter, as a nonresidential
building if the residential portion of the building is both less than 1,000 square
feet and less than 30 percent of the gross square feet of conditioned floor area
of the building.
2. The entire new building may be treated. for the purpose of this chapter, as

a residential building if the nonresidential portion of the building is both less
than 1,000 square feet and less than 30 percent of the gross square feet of
conditioned floor area of the building.

(c) Additions, Alterations, and Repain. 1. Occupancies A, B, E and H (Nonresi
dential Buildings).

NOTE: See Section 2-5312 for the extent of compliance required.
2. Occupancy R (Residential Buildings).

NOTE: See Section 2-5361 for the extent of compliance required.
EXCEPTION: Effective July I, 1982, additions to existing buildings of occupancy
R other than apartment buildings with four or more stories or hotels which
increase the conditioned space shall be subject to the ceiling insulation, wall
insulation, floor insulation, glazing "U" value, and shading requirements of Pack
age A for the appropriate climate zone in Tables 2-53Ul through 2-53UI6 in
Section 2-5351(c), and all the requirements for Sections 2-5351 (b) Loose Fill
Insulation, 2-5352(c) Wall Insulation, 2-53.<;2(d) Infiltration Control, 2-5352(e)
Vapor Barriers, 2-5352(f) Ducts, and 2-5352(m) Lighting, and shall have a max·
imum total glazing area of 16 percent of the conditioned floor area plus the
glazing area that was removed from the existing building because of the addition.
Alternatively, additions may meet the energy budgets in Section 2-5351(a) for the
appropriate climate zone and building type. New space heating and cooling
equipment installed in conjunction with an addition shall meet the requirement
of2~(g) Space Conditioning Equipment Sizing, 2-5352(h) Setback Thermo
stats, and 2-5306 Heating, Ventilation, and Air Conditioning Equipment. New
water heating equipment installed in conjunction with an addition shall meet the
requirements of 2-5352(i) Water Heating System Insulation and 2-5307 Water
Heating Equipment.

(d) Construction by Governmental A~encies. No governmental agency shall be
gin construction of any new building unless the building is designed to comply with
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the requirements of this chapter. and of Article I, Subchapter 4, Chapter 2, Title 20,
CAe.

(e) Administrative Requirements. Administrative requirements relating to per
mit requirements, enforcement by the California Energy Commission, locally adopted
energy standards, interpretations, claims of exemption, approved calculation meth
ods, and rights of appeal are specified in Article I, Subchapter 4, Chapter 2, Title 20,
CAC.

Definitions
See. 2-5302. For the purpose of this chapter the following definitions shall apply:
ACCESSIBLE is having access thereto, but which first may require the removal or

opening of an access panel, door or similar obstruction.
ADDITION is an extension or increase in 1100r area or height of a building or

structure.
AIR CONDITIONER is one or more factory made assemblies which include an

evaporator or cooling coil and an electrically driven compressor and condenser combi
nation, and may include a heating function ..

ALTERATION is any change, addition or modification in construction or occupan
cy.

ANSI is the American National Standards Institute.
APPUANCE EFFICIENCY REGULATIONS are the regulations adopted by the

California Energy Commission regulating the minimum efficiency of certain appli
ances sold in California.

APPROVED CALCULATION METHOD is the California Energy Commission's
Public Domain Computer Program, one of the California Energy Commission's Sim
plified Calculation Methods, or any other calculation method approved by the Execu
tive Director of the California Ener~ Commission.

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

ASTM is the American Society for Testing and Materials.
AUTOMATIC is self-acting, operating by its own mechanism when actuated by

some impersonal influence, as for example, a change in c.urent strength, pressure,
temperature. or mechanical configuration.

BASIC GLAZING AREA is an area of glazing equal to 16 percent of the gross 1100r
area fOTbuildings with less than four habitable stories and 40 percent of the exterior
waJl area for all other buildings.

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

CUMATE CONTROL SYSTEM is a system that provides either collectively or
individually 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.

CONDmONED FLOOR AREA is the 1100rarea of conditioned space on aU floors,
including basements, intermediate floor tiers, and penthouses, measured from the
exterior faces of exterior walls and the exterior face of walls separating conditioned
and unconditioned spaces. Conditioned floor area does not include covered walkways,
open roofed-over areas, porches, pipe trenches, exterior terraces or steps, chimneys,
roof overhangs, parking garages, unheated basements, and closets for central gas
forced air furnaces.

CONDITIONED SPACE is the space within a building which is provided with a
heat supply or a method of cooling, either of which has a connected output capacity
in excess of 10 Btu/hr per square foot.

DEGREE DAY, HEATING is a unit, based upon temperature difference and time,
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used in estimating fuel consumption and specifying nominal annual heating load of
a building. For anyone 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 shaIl be those listed in Table 2-530. For those localities
not listed in Table 2-530 the number of degree days shall be determined by the
applicable enforcing a~ency.

DESIGN ilEA T LOSS is the total calculated heat loss through the building enve
lope under design conditions.

EAST·F ACING is oriented to within 67'h degrees of true east.
EFFICACY is the ratio of light from a lamp to the electrical power consumed,

including ballast losses, expressed in lumens per watt.
ENERGY CONSERVATION DESIGN MANUAL is a manual developed by the

California Energy Commission to aid designers, builders and contractors in meeting
energy conservation standards.

ENERGY EFFICIENCY RATIO (EER) is the ratio of net cooling capacity in
BTUfhr 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 NONDEPLEfABLE 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 WALL AREA is the gross area of wall surface adjacent to heated or
cooled spaces, including glazing and doors, exposed to ambient climatic temperatures,
measured for a dweIling unit or group of units served by a climate control system.

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

GLAZING is all transparent or transluseent materials in exterior openings.
GLAZING AREA is the area of glazing in exterior openings, including the sash area.
GOVERNMENTAL AGENCY is any public agency or subdivision thereof, includ-

ing any agency of the state, county, city, district, association of governments, and joint
power agency.

GROSS FLOOR AREA is the floor area of space on all floors including basements,
intermediate floor tiers, and penthouses, measured from the exterior faces of exterior
walls. GROSS FLOOR AREA does not include covered walkways, open roofed over
areas, porches, pipe trenches, exterior terraces or steps, chimneys, roof overhangs,
parking garages and unheated blUCments.

HABITABLE STORY is a story which contains habitable space.
HEAT PUMP is an air conditioner which is capable of heating by refrigeration, and

which mayor may not include a capability for cooling.
HISTORICAL BUILDING is a building that has been designated by official govern

ment action as haVing historical or architectural significance.
HV AC SYSTEM is a system that provides either collectively or individually the

processes of comfort heating, ventilating, and/or cooling within or associated with a
building.

INFILTRATION is the uncontrolled inward air leakage through cracks and inter
stices in any building envelope and around windows and doors of a building.

LUMINA IRE is a complete lighting unit consisting of a lamp or lamps together with
the parts designed to distribute the light, to position and protect the lamps, and to
connect the lamps to the power supply.

MANUAL is capable of being operated by personal intervention.
NEW ENERGY is electrical or chemil'al energy converted to thermal or mechani

cll! energy expressly for the purpose of comfort heating Of cooling.
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NONRESIDENTIAL BUILDING is any building which is of an occupancy type A,
8, E, and/or H.

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

PLENUM is an air compartment connected to one or more air inlets or outlets.
READILY ACCESSIBLE is capable of being reached quickly for operation, renew·

al, 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 application of cooling as a secondary process to either precondi
tioned primary air or recirculated room air.

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

REllEA T is the application of heat as a secondary process to either preconditioned
primary air or recirculated room air.

RESIDENTIAL BUILDING is a building which is of an occupancy type 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 or commercial

purposes other than comfort heating.
SHADING is externally protected from direct solar radiation by use of devices

permanently affixed to the structure or by an adjacent building.
NOTE: Effective July 1,1981, "Shading", as applied to buildings of occupancy R,
other than apartment houses with four or more stories and hotels, 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 un
shaded single light of double strength sheet glass under the same set of conditions.

SKYLIGIIT is any opening in the roof surface which is glazed with a transparent
or translucer.t material.

SOUTH-FACING is oriented to within 22-'1, degrees of true south.
SPECIAL GUZING is glazing which has a maximwn U value of 0.65 for all glazed

surfaces.
SYSTEM is a combination of equipment and /or controls, accessories, interconnect

ing means, and terminal elements, by which energy is transformed to perform a
specific function, such as climate control, service water heating or illumination.

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

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

TINTED GLAZING is glazing material which is permanently tinted or permanent
ly surface coated by the manufacturer and provides a maximum shading coefficient
as hereinafter specified.

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-ta-air, expressed in Btu/hr-ft 'F.

VALUE, as used in Section 2-5312, is the estimated cost to replace the building in
kind, based on current replacement costs.

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

VENTIU TION 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 67-'h degrees oi tNe west.
ZONE is a space or group of spaces within a building COIIlGiDedfor common control

of heating or cooling.
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Installation of Certified Insulating Material
See. 2-5303. Insulating material of the types listed in Table 2-538 shall not be

installed in any building unless it 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 2-53B,
INSULATING MATERIALS SUBJECT TO REGULATION

Type

Aluminum foil
Cellular glass
Cellulose fiber
Mineral aggregate
Mineral fiber
Perlite
Polystyrene
Polyurethane
Polyisocyanurate
Urea formaldehyde foam
Vermiculite

Form

reflective foil
board form
loose fill and spray applied
board form
blankets, board form, loose fill
loose fill
board form, molded, extruded
board form and field applied
board form and field applied
field applied
loose fill

NOTE: See the definition of "Exposed application" in Title 20, Section 1552(e)
as it applies to the surface burning characteristics for mineral aggregate and
mineral fiber.

Installation of Urea Formaldehyde Foam Field Applied
Sec. 2-5304. (a) Installation of urea formaldehyde foam insulation is prohibited

unless, in addition to the requirements of Section 2-5303, the foam is installed in
compliance with the following requirements.

(b) Exterior Sidewalls, Vapor Barrier. Application is restricted to exterior side
walls in all bUllJings. A four mil thickness plastic polyethylene vapor barrier, or
equivalent plastic sheeting vapor barrier, shall be installed between the urea formal
dehyde foam insulation and the interior space in all applications.

Installation of Additional Insulation
See. 2-5305. Insulating material shall not be installed by a contractor unless the

contractor certifies to the customer, in writing, that the insulation meets the require
ments of subsections (a), (b), (c), and (d), as applicable. (a) This subsection applies
only to residential buildings not subject to the requirements of Sections 2-5351, 2-5352.
or 2-5361 through 2-5365 (new residential buildings). If insulating material is installed
in an accessible attic, the total amount of insulation (after addition of insulation to the
amount, if any, already in the attic) shall meet or exceed the higher of the thermal
resistance (R-value) determined from Table 2-53C or the R-value recommended by
a Residential Conservation Service audit, if one has been performed. Where adequate
accessible space is not available, the contractor may install a lesser amount of insula
tion to fill the area being insulated.

(b) If external insulation is applied to water heaters and storage and backup tanks
for solar water heating systems, it shall have 11 thermal resistance of at least R-6.

(c) If insulation is applied to piping in unconditioned space leading to and from
water heaters, it shall have a thermal resistance of at least R-3 for the five feet of pipe
closest to the water heater, or whatever shorter length is in accessible unconditioned
space.

(d) If external insulation is applied to heating and cooling system ducts, it shall
conform to the thermal resistance requirements of Section 1005 of the State Mechani
cal Code (Title 24, Part 4).

184



1981 EDITION STATE BUILDING CODE

(Part 2, Title 24, CAC.)
2-5305

TABLE 2-53C. MINIMUM REQUIREMENTS FOR ADDITIONAL
ATTIC INSULATION

Degree Days

Up to 3000
3001 to 4100
4101 to 4800
4801 to 5500
5501 to 6050
6051 to 6500
6501 to 7000
7001 to 7350
7351 to 7650
7651 to 7900
7901 to 8150
8151 and up

For listing of degree days by locality, see Table 2-530

IThe R-values listed refer to the total of in-place insulation and lOSulation added.
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TABLE 2-530. ANNUAL HEATING DEGREE DAYS

AnnwIJ Heating
Locab'on DegreeDays

Alameda Naval Air Station 2,900
Alderpoint 3,290
Alpine 2.104
Alturas 6.785
Anaheim 1,490

Antioch 2,627
Arcata 4.800
Auburn 3,047
Bakersfield 2,122
Barrett Dam 2,363

Barstow : 2,496
Beale Air Force Base 2,400
Beaumont 2,790
Benicia .............................................................................................................•........ 2,600
Berkeley 2,850

Bishop 4,275
Blythe Airport l.ffl6
Bolinas ; 2,800
Bonita 1,8!11

Borrego Springs 1.262

Brawley __._ 1,161
Brisbane _ 3,060
burbank Airport 1,800
Burlingame 2,650
Burney __ 6.249

Buttonwillow __ ._ 2,010
Cabrillo National Monument 1,653
Calaveras Big Trees _~ 5,736
Calabasas __ 1,800
Campo _ _ 3,247

Capitola 2,900
Carmel _._ 2,900
Carmichael 2,800
Carpinteria _ , _ 2,290
Castle Air Force Base _ 2,550

CastroviUe _ 2,900
Central Valley 3,010
Ceres _ ;. 2,750
Chico __ 2,795
China Lake _ 2,570
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Location
Annual Heating

Degree Days

Chowchilla 2.400
Chula Vista 2,229
Claremont 1,600
Cloverdale 2,666
Clovis 2,600

Colfax 3,441
Colusa 2,788
Concord 2,766
Coming 2,790
Corona 1,fr15

Corte Madera ; 2,600
Crescent City 4,545
Culver City 1,711
Cuyamaca 4,649
Daggett Airport , 2,203

Daly City 3,100
Danville 2,700
Davis 2,819
Death Valley 1,205
Deep Springs College 4,300

Delano 2,220
Dixon 2,800
Dunsmuir 5,300
Edwards Air Force Base 3,123
El Cajon 1,920

El Capitan Dam :; 1,39'7
El Centro 1.216
Elk Valley 5,404
Elsinore : 2,101
Encinitas 1,952

Escondido 2,052
Eureka 4,679
Fairfield 2,434
Fairmont 3,327
Fair Oaks ; 2,900

Fillmore 2,377
Folsom ; 2,899
Fort Bidwell : 6.365
Fort Bragg 4,424
Fort Jones 5,614
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TABLE 2-530. ANNUAL HEATING DEGREE DAYS-Continued

Location
AnnusJ Heating

Degree DaJ's

Fortuna .
Fremont .
Fresno .
Galt. ........•.................................................................................................._ .
Garberville .

Gardena __ .
Gilroy -- .
Grass Valley __ .
Gridley __ .
Gustine _ .

Half Moon Bay ........................................................................•..........._ .
Hamilton Air Force Base _ .
Hanford __ .
Hawthorne _ .._ .

H.yward , __ : .

Healdsburg : __ .
Henshaw Dam __ .
Retch Hetchy __ .
Hillsdale _ .
Hollister __ .

Huntington Beach .................................•............................................__ .
Imperial Airport __ .
Independence , __ .
Inyokern __ .
lone __ .

Jackson -- .
Julian Wynola __ .
King City __ .
Laf.yette ...................................•.......................................................__ .......•..
Laguna Beach : __ .

. La Jol1•...............................................................................................__ .
Lake Arrowhead __ .
Lakeport __ .
Lakewood _._ .
La Mesa __ .

Lancaster .
Laytonville .
Lemoore .......•.

. Lincoln __ .
Lindsay __ .
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4,700
2,906
2,611
2,780
3.510

1,700
2.808
4,400
2,600
2.360

2,700
2,600
2,642
1,800
2,850

2,700
3,652
4,797
2,650
2,725

2,361
1,060
2,99:1
2,:170
2,728

2,760
4,08.'5

2,6M
2,700
2,262

1,7:10
5,200
3,716
1.soo
1,492

3.100
4,160
2,960
2,890 ,

2,619
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TABLE2-53D. ANNUAL HEATING DEGREE DAYS-Continued

Location
AnnlNJJ Heating

Degree Days

Live Oak .
Livermore .
Lodi .
Lompoc .
Long Beach Airport .

Los Angeles Airport .
Los Banos .
Los Gatos .
McCloud .
Madera .

Manteca .
Maricopa .
Mariposa .
Pofarkleeville .
Martinez .

Marysville .., .
Mecca .
Mendota .
Merced .
Mineral .

Mitchell Cavern .
Modesto .
Moffett Naval Air Station .
Mojave .
Monterey .

Morro Bay .
Mount Shasta .
Napa .
Needles Airport .
NelIie .

Nevada City .
Newport Beach .
Novato .
Oakdale .
Oak Grove .

Oakland .
Oceanside .
Orland .
Oroville ..............................................................................................•...................
Oxnard .
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2.370
2,781
2,785
2,900
1,803

2.061
2$1
2.794
6,007
2,485

2.600
2.165
3,116
7.884
2,650

2,377
1,117
2,555
2,697
7.192

2,510
2.701
2,800
2,590
2,985

1.600
5,800
2,690
1.072
4.745

4,488
2.350
2,815
2,832

·3,516

2,906
2,092
2,830
2,597
2.352
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TABLE 2-530. ANNUAL HEATING DEGREE DAYS-Continued

Annuallleating
Location DegreeDays

Palmdale Airport 3,088
Palm Springs 1,232
Palo Alto 2,869
Palomar Mt. Observatory 3,868

Paradise .
Pasadena .
Paso Robles Airport.. .
Patterson .
Penis .

Petaluma -
Pismo Beach : .
Pittsburg .
Placerville .
Point Loma .

Pomona : .
Porterville .
Portola .
Quincy .
Ramona Spaulding .

Red Bluff .
Redding .
Redlands .
Redwood City .
Richmond .

Ripon .
Riverside .
Roseville .
Sacramento Executive Airport .
St. Helena .

Salinas .
San Bemardino .
San Clemente .
San Diego .
San Fernando .

San Francisco Airport ; .
San Jacinto .
San Jose .
San Juan Capistrano _ .
San .Luis Obispo .

190

4,010
1,694
2,890

2,368
2,100

2,966
2,800
2,633
4,161
1,860

2,166
2,563
7,055
5,852
2,223

2,688
2,610
2,052
2,596
2,644

2,700
2,089
2,899
2,782
~

2,959
2,018
um
1,439
1,800

3,080
2,376
2,656 -:
1,646
2,582
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TABLE 2-530. ANNUAL HEATING DEGREE DAYS-Contlnued

Location
Annual Heating

Degree Days

San Mateo 2.655
San Rafael 2,619
Santa Ana 1.496
Santa Barbara 2,290
Santa Clara 2,566

Santa Cruz 2,900
Santa Maria : 2,985
Santa Paula 2,400
Santa Rosa 2,980
Scotia 3,954

Sierraville :. 6,953
Sonora 3,086
South San Francisco 3,061
South San Gabriel 1,600

Squaw Valley ; 200

Stockton : 2,690
Stony Gorge Reservoir 3,124
Susanville 6,248
Tahoe City 8,162
Tahoe Valley 8.198

Thousand Oaks 2.425
Tracy 2,616
Truckee 8,208
Twentynine Palms 2.006
Ukiah 3.030

Vacaville 2,812
Vallejo .........................................................................................•............................ 2,598
Vincent 3,510
Visalia ............................................................................................•........................... 2,526
Vista 2.546

Warner Springs _ 3.470
Weaverville _ 4,935
Weed .........................................................................................•.......•.......•.............. .5,870
Willits _ 4,160
Willows _ 2,PIY1

Woodland ..............................•................................................_ _ 2.447
Yosemite .......................................•.......................................•._ _ _ 4,800
Yreka ......................................................................................................•................. .5,393
Yuba City _ 2,386

7-1Sl1l9
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Heating, Ventilating, and Air Conditioning Equipment
Sec.2.s306. (a) Electrically Operated Coolin!!: Equipment. 1. Air conditioners

ofthe types described below shall not be installed unless the manufacturer has lawfully
certified to the California Ener~yCommission compliance with the applicance effi·
ciency standards for that model of air conditioners. See Appendix 2-53A for availability
of directories of certified air conditioners.

Room air conditioners (of any capacity). central air conditioning heat pumps (of
any capacity) and other central air conditioners with a cooling capacity of less than
63,000 Btu per hour.

Requirements for central air conditioning heat pumps with cooling capacity of
63.000 Btu per hour or more apply to heating performance but not cooling perform
ance.

2. The efficiency of all air conditioners whose energy input in the cooling mode is
entirely electric. and whose standard rated capacity is equal to or ~eater than 65,000
Btu/hour shall be not less than the values shown in Tables 2-53E and 2-53F based on
one of the test procedures specified in Table 2-53G.

Table 2-53E. MINIMUM EFFICIENCY OF ELECTRICALLY DRIVEN
COOLING EQUIPMENT, 65,000 Btu/HOUR AND OVER

Classification
in Table 2-.53G Type·

Condensing.
Means EER COP

A Air Conditioners Any

B Refrigerant Air
Condensing Units

7.5

2.5

Evaporator or 3.5
Water

Table 2-53F. MINIMUM EFFICIENCY OF ELECTRICALLY
DRIVEN WATER CHILLING PACKAGES

Clsssilication
in Table 2-.53G Type

C Centrifugal

C Rotary or
Reciprocating

Condensing
Means

COP

Air

2.3
Water

4.0

Air

2.2

Water

3.4
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Table 2-53G. TEST PROCEDURES FOR ELECTRICAllY
OPERATED AIR COOLING SYSTEMS

Classification

A .

B .

C .

Type

Unitary Air-Conditioning Equipment
Commercial and Industrial Unitary

Air-Conditioning Equipment
Air·Source Unitary lIeat Pump Equip

ment
Water-Source Heat Pumps
Commercial and Industrial Unitary

Heat Pump Equipment

Positive Displacement Refrigerant
Condensing Units

Centrifugal or Rotary Water-Chilling
Packages

Reciprocating Water-Chilling Pack
ages

Test Procedure

AR1210-81

ARI360-75

AR124O-81
AR1320-81

ARI340-76

AR1520-78

ARI550-77

ANSI! ARI 590
1976

(b) Heat Operated Cooling Equipment. 1. The coefficient of performance of
heat-operated cooling equipment shall be not less than the values shown in Table 53H
when tested at standard rating conditions established in :\='<SIStandard Z21.40.1
1973, ARI Standard 560-75. ASHRAE Standard 22-71 or ASHRAE Standard 24-71 as
applicable. These requirements apply to, but are not limited to, absorption equip
ment, engine-driven equipment. and turbine driven equipment.

2. The performance of heat operated (absorption) water chilling equipment shall
be based not only on the components included in the unit, but shall include cooling
tower fans, pumps. and other parts of the complete system which may be supplied
separately. Ah0rption wa:er chilling units, employing steam or hot water as the
energy source. and water cooled absorbers and condense" shall comply with the
requirements of ARI Standard 560-7.5.Direct-rire-d. absorption water chillers and air
conditioners shall comply with A='<SIStandard Z21.40.1-1973, with Addenda Z21.40.1a
-1974 and the provisions of the Boiler and Fired Pressure Vessel Safety Orders, Title
8, Chapter 4, California Administrative Code.
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TABLE 2-53H. MINIMUM EFFICIENCY OF HEAT
OPERATED COOLING EQUIPMENT

Heat Source

Direct-Fired (Gas, Oil)
Indirect-Fired (Steam, Hot Water)

Performance at Sea Level
COP = Net cooling output

Total heat input (electrical auxiliary inputs excluded)

COP

0.48
0.68

(e) Combustion Type Heating Equipment. 1. Gas-fired comfort heating equip
ment of the types described below shall not be installed unless the manufacturer has
lawfully certified to the California Energy Commission compliance with the appliance
efficiency standards for that model of heating equipment. See Appendix 2-53A for
availability of directories of certified gas-fired comfort heating equipment.

Gas space heaters excluding the following types:
• gravity type central furnaces
• fan type central furnaces with input rates of 4,000,000 Btu per hour or more
• infrared heaters

2. The appliance efficiency standards include more stringent standards for the
following appliances which will become effective on the following dates:

EHective Date

December 22,
1982

December 22,
1984

December 22,
1981

December 22,
1983

Appliance

Gas fan type central furnaces with in
put rate less than 175,000 Btu per hour,
except those combined with a single
package central air conditioner with
rated cooling capacity exceeding
65,000 Btu per hour.
Gas fan type central furnaces with in
put rate of 175,000 Btu per hour or
more and those combined with a sin
gle package central air conditioner
with rated cooling capacity exceeding
65,000 Btu per hour.
Fan type wall furnace

Unit heaters and duct furnaces

Standard

71% seasonal efficiency

71% seasonal efficiency

8O~ thermal efficiency
10 watts standby loss

(natural gas)
147 watts standby loss

(LPG)
ao-4 thermal effiCiency
10 watts standby loss

(natural gas)
147 watts standby loss

(LPG)

Gas-fired comfort heating equipment of the above types shall not be installed in a
building for which the building permit was issued on or altey the applicable effective
date these standards unless the manufacturer has lawfully certified to the California_
Energy Commission compliance with the appliance ef/icienc.y standards for that mod
el of heating equipment.
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Gas-fired comfort heating equipment of the above types regardless of the date of
manufacture, shall not be IOstalled in a building for which a building permit is issued
more than one year after the applicable l'lfective date unless the manufacturer has
lawfully certified to the California Energy Commission compliance with the appliance
efficiency standards for that mpdel of heatin~ equipment.

3. Gas-fired fan type central furnaces or gas-fired fan type wall furnaces (except
those designed to burn only liquefied petroleum gases) shall not be installed unless
they comply with the intermittent ignition device requirements of the appliance
efficiency regulations.

NOTE: Additional requirements related to the efficiency of gas and oil burning
heating equipment in buildings of occupancy A, B, E. and H are specified
in Section 2-5337.

(d) Heat Pumps-Heating ~fode. 1. Heat pumps of the types described below
shall not be installed unless the manufacturer has lawfully certified to the California
Energy Commission compliance with the appliance efficiency standards for tbat mod
el of heat pump. See Appendix 2-53A for availability of directories of certified heat
pumps .

• Room air conditioning and central air conditioning heat pumps
Requirements for central air conditionin~ heat pumps with cooling capacity of

65,000 Btu per hour or more apply to heating performance but not cooling perform
ance.

2. Heat pumps shall be installed with controls to prevent supplementary heater
operation when the heating load can be met by the heat pumps alone. Supplementary
heater operation is permitted during transient periods, such as start-ups, following
room thermostat setpoint advance, and during defrost.

A two stage room thermostat, which controls the supplementary heat on its second
stage, shall be accepted as meeting this requirement. The cut-on temperature for the
compression heating shall be higher than the cut-on temperature for the supplemen
tary heat, and the cut-off temperature for the compression heating shall be higher
than the cut-off temperature for the supplementary heat. Supplementary heat may
be derived from any source of electric resistance heating or combustion heating.

Water Heating Equipment
Sec. 2-5307. (a) Equipment Efficiency. 1. Water heaters of the type described

below shall not be installed unless the manufacturer has lawfully certified to the
California Energy Commission compliance with the appliance efficiency standards for
that model of water heater. See Appendix 2-5JA for availability of directories of
certified water heaters.

EXCEPTION: Water heaters of the following type are excluded:
I. Non-storage type electric water heaters.
2. Water heaters used exclusively for space heating.

2. Oil·fired automatic storage heaters shall have a recovery efficiency (E,) of not
less than 75 percent and a standby loss percentage (S) not exceeding

S = 2.3 + fil
CAP

where: CAP = storage capacity in gallons
The method of test of E , and S shall be as described in Section 2.8 of ANSI Standard

Z21.10.3-1975. For oil·fired units. CF = 1.0; Q = total gallons of oil consumed; and
H = total heating value of oil in Btu/gallon.

(b) Showerheads and Faucets. Showerheads, lavatory faucets. and sink faucets
shall not be installed unless the manufacturer has lawfully certified to the California
Energy Commission compliance with the appliance effiCiency standards for that mod
el of showerhead, lavatory faucet, or sink faucet. See Appendix 2-53A for availability
of directories of certified showerheads, lavatory faucets and sink faucets.
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(e) Solar Water lIeaters in State-Owned BuildinK$. Construction shall not com
mence on any state-owned building which has mort' than 10.000 square feet of floor
area and which has a heating, cooling, water heating, or lighting system expected to
be used more than 1,000 hours per year, unless the building is equipped with a solar
water heating system or haS been exempted from this requirement by the State
Architect for reasons of economic or phYSical infeasibility.
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2-5311-2-5312

ENERGY CONSERVATION STANDARDS FOR NEW
BUILDINGS OF OCCUPANCIES A, B, E, AND H

(NONRESIDENTIAL BUILDINGS)

DIVISION 1. GENERAL PROVISIONS

Design Requirements
Sec.2-S:Jll. Buildings of occupancy A, B, E, or H comply with these regulations if

they comply with the requirements of anyone of Subsections (a), (b), or (c) as
applicable. (a) A building of occupancy A, B, E, or H complies with these regulations
if it is designed and constructed so that its service systems consume no more energy
than is permitted by Section 2-5313 as determined by the analysis described in Section
2-5314 and to comply with the standards set forth in Section 2-5317.

(b) A bUIlding of occupancy A, B, E, or H that either derives over 40 percent of
its annual thermal energy requirement (heating, cooling, and service water heating)
or over 20 percent of its annual total energy requirement for all service systems from
nondepletable energy sources complies with the requirements of these regulations.
Documentation, as described in the Energy Conservation Design Manual, shall be
provided to verify the percentage of annual energy use derived from such nondepleta
ble sources.

(c) Any building of occupancy A, B, E, or H complies with these regulations if it
is designed and constructed in accordance with each of the provisions of Divisions 4
through 9.

Modifications to Existing Buildings
Sec. 2-5312. (a) General. Existing buildings which are altered or repaired shall,

at the designer's option, comply with the requirements of this chapter or the energy
conservation requirements in effect when the permit authorizing the original con
struction of the building was issued, except as shown in subsections (b), (c), and (d).

(b) Additions to Existing Buildings. The building envelope of additions to existing
buildings, and all complete new HVAC systems, HVAC equipment service water
heating systems and lighting systems located within additions to existing buildings
shall comply with the requirements of this chapter. When an addition to a building
is heated or cooled by expanding an existing mechanical system, only new ductwork
and piping or those portions of ducts and pipes which are altered need comply with
this chapter.

(c) Repairs to Existing Buildings. 1. HVAC and water heating equipment to be
installed shall comply with Divisions 6 and 7 and Sections 2-5306 and 2-5307. 2.
Repairs need not comply with the other requirements of this chapter.

(d) Alterations to Existing Buildings Which are Not Additions or Repairs. l.
Alterations Which Lead to the Conditioning of Previously Unconditioned Space.
HVAC systems, HVAC equipment, service water heating systems and lighting systems
located or to be installed in portions of buildings which are not conditioned space, but
which will become conditioned space as a result of the alteration, shall comply with
the requirements of this chapter. The building envelope shall, at the designer's option,
comply with the requirements of this chapter or the' energy conservation require
ments in effect when the permit authorizing the original construction of the building
was issued.

2. Alterations To Previously Conditioned Space More Than 50 Percent. When alter
ations (which are not additions or repairs) within any 12 month period exceed 50
percent of the value of an existing building, the building envelope. HVAC systems,
HVAC equipment, service water heating systems and lighting systems of conditioned
space in the building which is to be altered shall fully comply with the requirements
of this chapter.

3. Alterations To Previously Conditioned Space Less Than 50 Percent. When al-
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terations (which are not additions or repairs) within any 12 month period do not
exceed 50 percent of the value of an existing buildin~, the building envelope, HV AC
systems, HVAC equipment. service water heating systems and lighting systems of
conditioned ~pace in the building which is to be altered shall comply with the require
ments of this chapter as described below.

A. Building Envelope. Alterations may be made to the building envelope if the
overall U-value of the building envelope of heated buildings is not increased or re
mains less than the maximum overall U-value allowed in Division 4 and the OTIV of
the building envelope of cooled buildings is not increased or remains less than the
maximum OTIV allowed in Division 4.

B. HV AC Systems. Complete new HV AC systems to be installed shall meet all the
requirements of Division 5. When existing systems are altered, only those portions of
ducts and pipes which are altered shall comply with the insulation and construction
requirements of Division 5. Unaltered portions need not be made tacomply.

C. HV AC Equipment. HVAC equipment to be installed shall comply with the
requirements of Division 6 and Section 2-5306..

D. Water Heating Systems. Complete new water heating systems to be installed
shall meet all the requirements of Division 7 and Section 2-5307. When existing service
water heating systems are altered, portions of service water heating pipes which are
altered shall be insulated to comply with the requirements of Division 7 and Section
2-5307. Unaltered portions need not be made to comply. Water heaters to be installed
shall comply with the requirements of Division 7 and Section 2-5-107.

E. Lighting. Alterations to existing lighting systems may be made if the maximum
connected load is not increased or if the maximum connected load does not exceed
the amount allowed by Division 9. Alterations to lighting systems which involve
re-circuiting of the lighting shall comply with the provisions of Section 2-5343(b) .
Alterations which do not involve re-circuiting, such as the addition or deletion of
partitions, need not comply with 2-5343(b).

EXCEPTION: The requirements of this chapter shall not apply to any new con
struction on buildings built before July 1, 1978, for which it is shown by the
designer that the requirement will not result in energy cost sa••.ings greater than
the cost of compliance amortized over the economic life of the building.
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(AI X BII + (A2 X B2) •
A total

DIVISION 2. ENERGY BUDGETS

Energy Requirements for Building Designs
Sec. 2·5313. (a) A building of occupancy A, B, E, or H complies with these regula

tions if it is designed and constructed to comply with Section 2-5317 of this division
and if the total calculated annual energy consumption of its service systems does not
exceed the product of the square feet of conditioned floor area and the allowable
energy budget (in 8tu per year per square foot) set forth In Table 2-531.

(b) When a building of occupancy A, B, E or H is designed and constructed for
more than one type of nonresidential occupancy. the total calculated annual energy
consumption of its service systems shall not exceed the sum of the products of the
square feet of conditioned floor area to be used for each type of occupancy and the
energy budget in Btu per year per square foot) for that occupancy as set forth in Table
2-531.

(c) When part of a building is designed and constructed for occupancy R and part
of the building designed and constructed for occupancy A. B, E and/or H and the
nonresidential occupancy exceeds 30 percent of the square feet of conditioned floor
area of the building. the energy budget (in Btu per year per square foot) used for the
areas with residential type occupancy shall be the weighted average of the applicable
energy budgets for the areas used for the nonresidential types of occupancy as deter
mined from Equation 2-1.

EQUATION 2-1
Residential
Energy
Budget
Where A = area of conditioned space ifr)

B = energy budget (Btu/ft2/yr)
(d) When part of a building is conditioned and part of the building is not condi

tioned, the total calculated annual energy consumption of its service systems 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 the service systems in the
unconditioned part of the building shall be designed to comply with Divisions 4
through 9.

(e) Tht' total calculated annual energy consumption of the service systems shall
include energy used for comfort heating, comfort cooling, ventilation for the health
and comfort of the occupants, service water heating and lighting. It shall also include
energy used by appliances which are rated at no more than one half watt per square
foot of the gross square feet of conditioned floor area of the room housing such
appliance. It shall not include energy used for transportation systems or energy used
by processing or manufacturing equipment, or for product storage. :\or shall the total
calculated annual energy consumption include additional energy needed for comfort
cooling, comfort heating. and ventilation for the health and comfort of the occupants
which results directly from a process. :\or shall the total calculated annual energy
consumption include the energy required by make-up air or water systems and may
be required by the process or manufacturing systems, equipment or applhjnces men
tioned above.
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NOTES

i
I Occupancy, as defined in the Uniform Building Code, 1!179 Edition. Occupancies A and B-2 have been further subdivided. For B-2 group occupancies not listed,

..•
use 1he subdivision which most closely describes the occupancy.

m
Occupant load, calculated as described in Table 2-53J.

0
Climatic thermal zone, as described in Figure 2-53A.

=t

Use appropriate columns for buildings that are heated and cooled, heated only or cooled only.

(5

Maximum allowable energy consumption values are under development for UBC occupancy I.

Z

Occupancies which are not included in any of the listed UBC occupancies.
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TABLE 2-53J. OCCUPANT LOAD VALUES

Square Feet
Per Oreupant

Aircraft Hangars 500
Auction Rooms 7
Assembly Areas

Concentrated Use (without fixed seats)
Auditoriums 7
Bowling Alleys (Assembly areas) 7
Churches and Chapels ...............................................•............................................ 7
Dance Floors 7
Lodge Rooms 7
Reviewing Stands 7
Stadiums

Assembly Areas
Less Concentrated Use
Conference Rooms 13
Dining Rooms 13
Drinking EstablishrDents 13
Exhibit Rooms ..........•...............................................................................................13
Gymnasiums 13
Lounges 13
Skating Rinks ~ : 13
Stages 13

Children's Homes and Homes for the Aged 80
Classrooms 20
Garage, Parking 200
Hospitals and Sanitariums, Nursing Homes 80
Kitchen, Conunercial 200
Library Reading Room SO
Locker Rooms SO

Mechanical Equipment Room 300
~urseries for Children (Day Care) SO

Offices 100
School Shops and Vocational Rooms SO

Stores, Retail 30
Warehouses 300
All Others 100

NOTES: l. The occupant loltd in any buildin!( or portion thereof shall bt'
determined b~ dh'iding th•• square feet of conditioned floor arl"",j
assigned to the specified use by the squart' feet pt'r oct"upant set
forth in this table.

2. When the square feet of conditioned floor area per occuPant are not
given for a particular occupancy, it shall be determined by the enforc
ing agency based on the area given for the occupancy which it most
nearly resembles.

3. The occupant load of an area ha\;ng fixed seats shall be determined by
the number of fixed seats installed. Aisles serving the fIXedseats and not
used for any other purpose shall not be assumed as ltdding to the
occupant load.
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Energy Analysis Program
Sec. 2-5314. (a) The CALCON 1 Public Domain Computer Program for Building

Energy Calculation or any other computer program certified pursuant to Title 20, Section
1409shall be used to determine the calculated annual energy consumption for compari
son with the maximum allowable energy consumption listed in Table 2-531.

(b) Basis for Comparison. The same design conditions regarding indoor temperature
and humidity criteria, occupancy schedules, equipment operation schedules and outdoor
weather conditions that were used in calculating the values in Table 2-531shall be used
to calculate the annual energy consumption of the proposed design. These schedules and
conditions are detailed in the Energy Conservation Design Manual.

Comparison of Energy Forms
Sec. 2-5315. For the purposes of Section 2-5313, total calculated annual electricity

consumption shall be converted to British thermal units at the rate of 10.239 British
thermal units per kilowatt hour.

Documentation
Sec. 2-5316. Proposed nonresidential building designs, submitted in accordance with

the requirements of this division, shall be accompanied by an energy analysis report. The
report shall provide sufficient technical detail, as set forth in the Energy Conservation
Design Manual, on the design and on the data used in and resulting from the analysis to
demonstrate that the design meets the requirements of this division.

Mandatory Standards
Sec. 2-5317. Sections 2-53, 2-5328,2-5332, 2-5334, 2-5335,2-5336, 2-5338. 2-5339, 2-5340,

2-5341, and 2-5343(b) shall apply to all buildings of occupancy A, B, E, or H, including,
but not limited to, those buildings seeking to comply with the energy budget require
ments of this division.
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DIVISION 3. NONDEPLETABLEENERGYSOURCES

Requirements for Buildings Utilizing Nondepletable Energy
Sources.

See. 2-5318. (a) General. When a proposed nonresidential building design sub
~~ Md
evaluated in accordance with division 2 utilizes nondepletable sources of energy for
all or part of its energy sources, such energy used in the building shall be excluded
from the total energy chargeable to the proposed building design.

(b) Documentation. The energy derived from nondepietable sources must be
separately identified within the analysis as specified in the energy Conservation De
sign Manual and filed with the documentation required by Section 2-3316.
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FIGURE 2·53A. CLIMATE ZONES FOR OCCUPANCIES A, S. E
and H
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DIVISION 4. BUILDING ENVELOPE

General
See. 2-5319. This division establishes minimum requirements for thermal design of

the building envelope of buildings of occupancy A, B. E. or H which include condi
tioned space. A building that will be both heated and cooled shall meet the more
stringent of the heating or cooling design requirements for the building envelope as
provided in this division. A building that is to be heated only shall meet the heating
design requirements for the building envelope as provided in this division. A building
that is to be cooled only shall meet the cooling design requirements for the building
envelope as provided in this division.

Alternatives
See.2-5320. The U value of any component such as roof/ ceiling, wall, or floor may

be increased and the U value for other components decreased until the overall heat
gain/or heat loss for the entire building envelope does not exceed the total resulting
From conformance to the stated U values.

Deelgn Conditione
See. 2-5321. For the purposes of calculatioJU called for in this division, indoor

design temperature sI;WIbe 70'F for heating and 7tr'F for cooling.
Outdoor design temperatures for specific localities shall be those listed in the center

columns of the summer dry bulb, summer wet bulb, and winter heating temperatures
from Recommended Design Temperatures, published by ASHRAE Golden Gate and
Southern California Chapters, as follows:

Edition CcoIing Hsting
Northern Californla 1977 2\l," 1"
Southern Califomla. 1m O.S" 0.2"

H•• tlng o..'gn Criteria
See.2-S322. (a) Wall•. The combined thetmaltransmittance value (U_ value)

for the gross area of exterior walls consisting of opaque wall areas, window areas. and
door areas, that enclose interior heated spaCe, and including areas of foundation walls
above grade that enclose heated space, shall not exceed the values shown in Figure
2-53B for the degree days applicable.

Equation 4-1 shall be used to determine acceptable combinations of wall, window,
and door areas, and thermal properties to meet the requirements of Figure 2-.53A.
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FIGURE 2-538
MAXIMUM uow VALUES FOR WALLS, HEATING
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MFC
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udoor

Annual H•• ting Degree Daya
(In thou •• nlhl

EQUATION 4-1
'""uwall"wall mcf + uwindow "window + udoor "door

"ow
'"" the average thermal transmittance of the gross wall area, Btu/hr

nJoF

'"" the external exposed above grade gross wall area of building that
faces heated spaces, ft'

= the thermal transmittance of all elements of the opaque insulated
building section, Btu/hr nJoF

'""opaque wall area, ft'
'""Mass Correction Factor, value given in Table 2-53K
'"" the thermal transmittance of the window area, Btu/hr nJoF
'""window area including sash, fr
= the thermal transmittance of the door, considered as an assem

bly, including the frame, Btu/hr fr-F
"door '""door area including frame, fr

NOTE: Where more than one type of wall, window, and/or door is used, the term
or terms for the exposure shall be expanded into its subelements, as

uwallt "walll ~CFl + uwallt "walll ~CF2. etc.
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TABLE 2·53K. MASS CORRECTION FACTOR VALUES

Weight of Wall ConItruction Pounds/
Feet MCF

o..z
26-40
41-80
81 and above

1.00
0.85

0.75
0.65

Note: 1M values in apply in areas with less
. than 3lIOO dqree days.

For area having more than 3lIOO degreeclays MCF - 1.00.

(b) Roof/CeIling. The combined thermal transmittance value (U.,.) for the gross
roof area, including skylights, that enclose heated spaces shall not exceed the values
shown in Figure 2-S3Cfor degree days applicable. A roof assembly shall be considered
as those components of the roof envelope through which heat flows, creating building
transmission heat loss. If a ceiling is employed as an element of a plenum, the thermal
performance of the assembly shall be the· thermal perfonnance of the roof portion
only.

Equation 4-2 shaD be used to determine acceptable combinations of roof and sky
light areas and thermal properties to meet the requirements of Figure 2-53C.

1. For buildings that are heated only, skylight areas up to 5 percent of the gross
ceiling or roof area are exempt from the U.,. calculations of Equation 4-2. The daylight
ing and solar heat gain from skylights that are considered in the exempt area cannot
be used to increase the U values of any portion of the building envelope.

2. When more than 5 percent of the gross roof area is in skylights, automatic light
sensitive switching will be required and the skylight area in excess of 5 percent must
be included in the U.,. calculations in Equation 4-2.
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MAXIMUM U••VALUES FOR ROOfS AND CEILINGS, HEATING
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where uor

01214,~6789
AnINM •••••~ !)epee DtIya/_n.u•••••,

EQUATION "'2

uor "" uroof "roof + uskylisbt "skylight.
"or

•••the average thermal transmittance of the gross roof/ceiling area,8tu/hr ft"'F
"" the external expcll!ed IV* roof! ceiling area of the building over

heated spaces, ftI •
uroof "" the thennal transmittance of all elements of the opaque roof!

ceiling area, acijusted for the effect of framing in the insulated
building section, 8tu! hr ftIop'

"roof = opaque roof/ceiling area, ftI
Uskylight= the thermal transmittance of the skylight area, Btu/hr "
"skylight,", skylight area, ~ .

NOTE: Where more than one type of roof/ceiling and/or skyJjght is used, the
U x A term for that exposure shall be expanded into its subelements. as

. U roof. "roofl + U roof. "roof•• etc.
Ic) Floon Over Unheated Spaces. For floors of heated spaces over unheated

spaces or outdoors, the U value of the floor section shall not exceed the value
shown in Figure 2-l53Dfor the degree days applicable. ';.
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Cooling Design Criteria
Sec. 2-S3!3. (a) w.us. The overall thermal tTansfer value, Btu/hr ft·, for the

gross area of exterior walls consisting of opaque wall area and fenestration areas that
enclose interior cooled SJ*:eI shall not exceed the values given in Figure 2-53E.

Equation 4-3 shall be used to determine the acceptable combination of upaque wall.
fenestration areas, and thermal properties to meet the requirements of Figure 2-53£.

The solar factor for windows oriented within 22~· of true north shall be considered
to be 30 Btu/hr/~' for the purpose of inclusion in Equation 4-3.

The solar factor for windows or portions of windows which are not exposed to direct
sunlight between the hours of 8:00 a.m. and 5:00 p.m. solar time on April 21 through
October 21 because of orientation or fixed exterior shading devices (such as roof
overhangs) shall be considered to be 30 Btu Ihr Ift· for the purpose of inclusion in
Equation 4-3.

The solar factor for other Windows or portions of windows shall be determined from
Figure 2-53F for the purpose of inclusion in Equation 4-3.
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EQUATION 4-3

OTTVw ••• (U•• X A••X TDeq) + (At X SF X SC) + (Ur X At X II T)
A.w

OlTVw •••overall thermal transfer value for walls. Btu/hr ftI
where Uw so the thermal transmittance of opaque walls. and doors. Btu/hr

ftl 'F
•••area of opaque wall. ft 2

•••the thennal transmittance of fenestration, Btu/hr I'F
= area of fenestration, ft 2

•••equivalent temperature difference,'F from Table 2·53L
= shading coefficient of fenestration

I •••temperature difference between exterior and interior design
conditions. 'F
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Aow = total area of wall opposite cooled spaces. ftS
SF = solar factor value given in Figure 2-S3F. Btu/hr ftS

NOTE: Where more than one type of wall and Ior fenestration is wed. the respec
tive term or terms shall be expanded into subelements, as

(UWI X Awl X ~I) + (UWI X Awl X ~Q.). etc.

TABLE 2-S3L

EQUIVALENT TEMPERATURE DIFFERENCE VALUES

Weigbtol
WM/lblR' ~
o-as .-

i6-«) :n
41-70 ..........................•...........•............•.........•...•..........•..........•.................................•..••.... 3D
71 and above ..........•.......................................•.................................................................1I3

Weight of wall construction shall be determined from Chapter 26. of the 1981
ASHRAE Handbook of Fundamentals.

(b) Roof/Ceiliq. The overall thermal transfer value in Btu/hr/ft' for·the groa
area of the exterior roof consiIting of opaque roof areas and fenestration areas that
t!nclose interior cooled 11** shall not exceed 41 X U.&om Figure S-53C.Equation
4-4 shall be used to determine the acceptable combinations of opaque roof and fenes
tration areas.

(c) Fenestntioa Shadiq Coefraeient. The shading coefficient values to be used
in Equations 4-3 and 4-4 tba1l be obtained from Qapter 1:1 of the 1981 editioD of the
ASHRAE Handbook of Fundamentals.
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EQUATION ••.•

== (41 U,A. x A.M.) + (118sc.A. + ~TU.A.)
A."

= overall thermal transfer value for roofs, Btu/hr/ft'
"" the thermal transmittance of opaque roof, Btu/hr/ft"F
•••area of opaque roof, ft'
"" absorptance coefficient, from Table 2-53N
"" the thermal transmittance of skylisht. Btu/Juol/"F
"" area of skylight, ft'
•••shading coefficient of skylights
"" temperature difrerence between eDerior and interior design con·

ditioas, OF

"" ~ coeffic:ient, &om Table U3M
"" the external ~ groas rooI/ceiIing area of tbe building over

cooled IpICeS. ftJ

TABLE 2-53M

MASS COEffiCIENT VALUES (Me)

wt.lb/It.'

1)..15 .............•.............•..•..•....•...................•.........•...............................•.....••....
1&-40 .•...............•...••.•.•.••....••••.•......•••...•......•....•.•...•...•.•.•••...•.••..•••.••...•.•••.•.•.•..
41 and above __ .

M.,

1.00
0.
OM

TABLE 2-53N

A8SOltPTANCE COEFFIOENT VAlUES (Ac)

SurIat:t1 A~

~~.::~.~.:::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~~=~~.~..~.::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::::::: ~.:

A..
1-:00
0.'19
0.lII
0.•

Air Leakage
See.2-53i4. (a) General. The requirements for air lealcage are limited to those

locations separating exterior building ambient OOI1ditions&om interior building con
ditioned space and are IIOtapplicable to the separation of interior conditiooed spaces
from each other.

(b) W'mdows. Air leakage requirements for windows shall be as follows: 1. The air
infiltration rate and/or exfUtration rate for manur.ctured openable exterior windows
shall not exceed 0.5 cfm per foot of operable sub crack. Manufactured windoWJ shall
be certified and labeled and shall comply with the foUowing standards:

Metal Windows .ANSII AAMA 302.9-1'i177

Wood Windows ANSI/NWMA 1.5.2-80

NOTE: Required steel fire-rated windows are exempted &om these require
ments.

2. Fixed windows coDStructed on site shall be sealed to limit air infiltration.
(c) Doon. Air leakage requirements for doors shall be as fonows: 1. The air infil

tration rate and! or exfiltTation rate for manufactured exterior sliding glass doors shall
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not exceed 0.75 cfm per linear foot of crack. Manufactured sliding glass doon shall be
certified and labeled and shall comply with the fonowing standards:

Metal Sliding Glass Doon ANSIIAAMA 402.9-Um
Wood Sliding Glass Doon ANSI/NWMA I.S.3.-70

NOTE: Required steel lire-rated doon are exempted &om these requirements.
2. Exterior dOOl:s,.other than fire-rated doon. shall be so designed to limit air leak

age around their perimeter when in a closed position. A. Doors shall be provided with
a seal, astragal, or baftle at the head and sin.

B. Doon mounted on either the inside or outside of an exterior wall shall have a
minimum one-inch lap at each jamb ..

C. Doon requiring vertical track or guides shall use a continuous mounting angle,
sealed in accordance with Section 2-3324(e) at eech jamb.

D. Doon mounted between the jambs shall have a continuous seal or baffle at each
jamb.

E. Meeting rails of sectional doon and meeting stiles or rails of biparting doon shall
be provided with a seal, astragal. or baftle.

F. Swinging and revolving doon shall be weathentripped at the head, sill, and
jambs ..

G. Double doon shall be provided with a weathertight astragal or closure at the
center crack.

(d) Caulking and Sealants. Open exterior joints around window and door &ames,
between wall and £oundation, between wall and roof, between wall panels. at penetra
tions of utility services through walls, noon, and roofs, and all other openings in the
exterior envelope shall be sealed, caulked, gasketed, or weathentripped to limit air
leakage.

(e) Gravity Ventilators. Gravity ventilaton shall comply with the provisions of
Section 2-5332.

(f) Elevator Shaft Vents. Elevator shaft vents, if installed. shall be fitted with
approved nonnallY closed smoke dampen which shall be automatically opened upon
the action of a detector of products of combustion other than heat located at the top
of the elevator shaft.
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2-53B-2·5327

DIVISION 5. HEATING, VENTILATING, AND
AIR CONDITIONING (HVAC) SYSTEMS

HVAC Systems
Sec. 2-5325. (a) Scope. 'This division establishes HVAC system requirements for

efficient utilization of energy. System criteria developed from the requirements of this
division shall be the buis for equipment selection as described in Division 6. 'This
division covers the determination of heating and cooling loads, design requirements,
and control requirements. Criteria are established for insulating piping and air han; .
dling systems, and for duct construction.

(b) Exceptions. Sections U326 through 2-.'S333and Section 2-5336shall not apply
to buildings with an occupant load of 49 or fewer as determined from Table 2...53Jand
conditioned floor area not exceeding 1,000 square feet.

Calcu18t1on of Heating and Cooling Loada
Sec.2-S39S. (a) Design Loads. Heating and cooling design loads shall be deter

mined in accordance with one of the procedures described in Chapten "25and 26 of
the 1981 ASHRAE Handbook of Fundamentals. Chapters 25 and 26, or an equivalent
computing procedure.

(b) Desip PllI'llIDeten. The foUowing design parameters, in conjunction with
other provisions of this standard, shall be used for HVAC system design load detenni
nation for general comfort applications. 1. Outdoor De.ip Conditioas. The design
values for winter and summer outdoor conditions shall be as defined in Section 2-5321,
consistent with project requirements.

2. Indoor Desicn Coaditioos. Indoor design conditiollJ for general comfort ap
plicatiollJ shall be in accordance with ANSII ASHRAE 55-1981 •.except that winter
humidification and summer dehumidification are not required.

3. Outdoor Air. The beating and/or cooling design loads caused by the outdoor
portion of the ventilation air supplied to the occupied spaces shall be based upon the
air quantities tabulated in Section 6 of ASHRAE Standard 62-73. For thoee HVAC
systems which are designed to utilize outside air for cooling, design loads shall be
based upon outdoor air quantities not more than 33 percent of the tabulated Recom
mended Ventilation Rates. For those HVAC systems which are designed to use a fixed
minimum amount of outside air, design loads shall be based upon outdoor air quanti
ties of not more than the tabulated minimum ventilation rates. In both instances, the
quality of the air shall conform with the requirements of ASHRAE Standard 62-73,and
in no case sball there be less than 5 cfm per person. A. If values of outdoor Air,other
than those indicated above, are proposed because of special occupancy or process
requirements or source control of air contaminants, these outdoor air quantities shall
be utilized only after local enforcement agency approval and shall be used as the basis
of calculating the heating and/or cooling design loads.

B. The use of recirculated air as set forth in ASHRAE Standard 62-73will be accepta
ble when not in conflict with other sectiOIlJ of Division 5.

4. Infiltration. When infiltration calculations employ the air change method. heat
ing and cooling design load detenninatiOIlJ for the entire structure shalllnclude
infiltration at the rate of no more than 0.5 air changes per hour for all buildings that
are not pressurized. In pressurized buildings, the infiltration shall be offset bf the
outdoor air portion of the ventilation air requirements of Section 53Z6(b)3.

Ventll8tlon Requirements
Sec. 2-5327. The HVAC system shall be capable of supplying the following quanti

ties of ventilation ;!r: In areas of buildings, where smoking is permitted, the design
quantity of ventilation air shall not be less than the recommended values for required
ventilation air listed in Section 6 of ASHRAE Standard 62-73. In areas of buildings
where smoking is prohibited. the design quantity of ventilation air shall not be less
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than the minimum values for required ventilation air listed in Section 6 or ASHRAE
Standard 62-73.

Controls
See. H328. (a) Temperature Conbol. Each HVAC system shall be provided

with at least one automatic: temperature control device for the regulation of tempera
ture as required in Section 2-5328(c). These automatic temperature control devices
shall be capable of being set to maintain space temperature set points from 55"F to
85"F and shall be capable of operating the system heating and/or cooling in sequence.
If both are provided. Except as allowed in Section 2-3329(g). these controls shall be
adjustable to provide a temperature range of up to 1O'Fbetween run heating and run
cooling being supplied. Further. the controll shall have the capability of terminating
all heating at a temperature no more than 7O'F and of terminating all cooUng at a
temperature not less than 78"F.

(b) ZoninI for Temperature Control. At least one automatic space temperature
control device shall be provided for: 1. Each zone. (Not more than one Door of a
building shall be included in a zone.)

2. Each separate HVAC system.
3. Each zone as covered by Section 2-5329.
(c) Conbot Setbeek •••• ShutoR'. Each HVAC system shall be equipped with a

~y accessible manually ad,juatable •••tomatic means or reducing the enerlY used
for HVAC during periods of nonuse or alternate WIllS of the buJJcIm, spaces or zones
served by the system.

SImultaneous Heating and CoolIng
See. J..5329. Simultaneous heating and cooling of a zone by reheat, recooling. or

concurrent operation of independent heating U1d cooling systems shall be restricted
as delineated below: (a) BeecnMecl EnerIY. Reeovered energy. including new ener
gy expended in the recovery process (provided the amount expended is less than the
amount recovered) may be used for control of temperature and humidity.

(b) New EnerJy. New energy may be used for control of temperature If mini
mized as delineated in Sections 2-3329(c) through 2-5329(g).

(c) Reheat Systeag. Systems serving multiple zones, including those employing
variable air volume for temperature control, shall be provided with controls that will
automatically reset the system cold air supply to the hiabest temperature level that
will satisfy the zone requiring the most cooling. Single zone reheat systems shall be
controlled so as to sequence reheat and cooling.

Couatant volume reheat systems which utilize new energy to simultaneoualy cool
and heat air streams, shall only be used where a speci6c humidity level is required
to satisfy the procell needs.

Exterior and interior zones of constant volume reheat systems shall not be served
by the same cooling coil If the total air quantity se~ exterior spaces exceeds 20
percent of the total air quantity through the cooling coil.

(d) Dual-Duct aDd Muhizone Systems. 1. Constant volume dual duct or multi
zone systems which utilize new energy to simultaneously heat and cool air streams
which are subsequendy mixed for temperature control are prohibited for buildings
larger than 20.000 square feet of conditioned splICe.

2. The hot deck temperatures of these systems shall be automatically reset to the
lowest temperatures necessary to satisfy the zone requiring the most heating.

3. The cold deck temperature shall be automatically reset to the highest tempera
tures necessary to satisfy the zone requiring the most cooling.

4. The air leakage for dampen utilized in these systems for the mixing of beating
and cooling air shall be limited to a maximum 3 percent of the total air quantity
handled by the dampers when operating at the muimUDl system pressure to which
the dampers will be subjec:ted. Manufacturer's label or name plate shall state leakage
rates.
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5. The amount of outside air used with these systems may be fixed. Economizer
cycles need nol: be used.

(e) Recooliq S}'ItemI. Recooling of heated air, directly or indirectly by refrigera
tion to control space temperature, shall be limited by automatically resetting the
temperature to which the supply air is heated to the lowest temperature that will
satisfy the zone requiring the most beating.

(E) TemperidUft Relet, For the purpose of resetting hot and cold deck tempera
tures or fan dilcbarge air temperatures as required in Sections 2-1S329(c)through
2-5329(e), one repreleRtattve zone may be choeen to represent a number of zones
with similar heating or cooIint requirements. In no case, however, shall the repre3ent
ative zone be allowed to represent more than 10 similar zooes.

The supply air temperature reeet requirements of SectioaJ 2-5329(c) and 2-S329(e)shall not be required for HVAC systems that employ reheating or re«)Oling of less than
1lOpercent of the total air in the system .

. (g) CoacumIDt ()peNtioL Concurrent operation of independent heating and
cooling systems serving ~ spaces. and requiring the use of new energy for
heating, shall be miJlimlzecl by one or both of the following: 1. By providing sequential
temperature control of both beating aod cooling capacity in each zone ..

2. By limiting the heatin8 energy input, through automatic resetting of the beating
medium temperature (or energy input rate), to only that neceaary to of&et heat loss
due to transmiaIion and iDRltration.

CoolIng with Outdoor Atr
See. 2-S33O. (a) GeaeraJ. Eaeh cooling fan system other than those covered un

der Section 2-3329(d) , which serves a zone or aggrepte of zones that have greater
than 134,000 Btu/br total cooling capacity or more than 5.000 cfm, shall be designed
with an economizer cycle to WIeup to 100 percent of the fan system capacity for
cooling with outdoor air whenever cooling, requirinl new energy. is needed and:
1. The enthalpy of outdoor aIr is lower than that of the Indoor air, or

2. The outdoor dry bulb temperature is lower than that of the return or indoor air.
(b) Ezceptiaal. Cooling with outdoor air is not required under any of the follow

ing conditions.. 1. The quality of the outdoor air, as deGned in Table I of ASHRAE
Standard 62-73, is so poor as to require extensive treabnent of the air.

2. The need Corhumidii'k:ation or debumidific:ation requires the WIeof more energy
than is conserved by outdoor air cooling.

3. The WIeof outdoor air cooling may affect the operation of other systelDl (such
as return ail fans or supermarket refrigeration) so as to increase the overall energy
consumption of the building.

Electric R•••• t8nce Heating Symma
See. 2-5331. Electric resistance heating systems shall not be used for space heating

unless at least one of the foBowing conditions is met: (a) The electric resistance
system is used to supplement a heating and/or cooling system by which at least 60
percent of the annual energy requirement is supplied by a device using a nondepleta
ble source of energy.

(b) The electric resistance beating equipment is the supplementary electric resist
ance equipment for a heat pump system.

(c) The capacity of the electric resistance heating system is less than 10 percent of
the capacity of the total heating system.

(d) A cost comparison bas been performed which demOnstrates that the life cycle
cost of the electric resistance heating system is lower than the cost of the alternatives
considered. If the building is mechanically cooled, the costs associated with cooling
shall be included in the cost comparison.

1. In areas where natural gas utility service is available, the two alternatives consid
ered shall be: A. A system in which 100 percent of the annual heating energy is met
by burning of natural gas, or oil in a boiler or furnace. The type of fuel. boiler and I or
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furnace to be considered is at the option of the building designer.
B. The system proposed for installation by which more than 10 percent of the

annual heating of the annual heating energy requirement is met by electric resistance
heating.

2. In areas where natura.I gas utility service is not available, the two alternatives
considered shall be: A. A system in which at least 90 percent of the annual heating
energy requirement is met by a heat pump.

B. The system proposed for installation by which more than 10 percent of the
annual heating energy requirement is met by electric resistance heating.

11le method of calculating life cycle costs is defined in the Energy Conservation
Design Manual.

Mechanical and Gravity Ventilation
See. 2-5332. Each mechanical or gravity system or unit (supply and/or exhaust)

shall be equipped with a means of provid.in8 air volume reduction and/or shut-oft'
when ventilation is not requm,d. On mechanical ventilating syatems, automatic damp
en interlocked and clOled 011 fan shutdown shall be provided. On gravity ventilatina
systems, either automatic or readily accessible manually operated dampers in all
openinp to theoubide other than combustion air openinp shaD be provided.

Power Coneumptlon of Fana
See. 2-5333. (a) c-aJ. Overall air capacity and air handling system compo

nents. such as ducts, ffiten. coils, etc., shall be selected so as to provide an average fan
perfonnance index (FPI) of less than 5.0 cfm-inches per gross square feet: of the
conditioned floor area of the heated or cooled spllCtl.1be fan performance index shaD
be calculated in accordaoce with Equation 5-1.

EQUATION 5-1
FPI ••• CFM. X TP.

Gross Floor Area

Where CFM •••• The total supply air quantity, cfm.
TP •••• The total pressure of the supply fan, inches of water.

(b) Proc:eA Loads. The factor CFM. in Equation 5-1 may be adjusted in accord
ance with Equation 5-2 or 5-3 when systems serve process heating or cooling loads or
make-up air. Where state or local jurilldk:tions require special air ffitration, the pres
sure drop resulting from these special air ffitration requirements may be subtracted
from the TP. values used above for the portion of air subject to these special require
ments.

EQUAnON 5-2
CFM••••• CFM. - CFM.

Where: CFM,. = Adjusted total CFM
CFM. '""CFM required for processing heating, cooling, or make-up.

EQUATION 5-3

CFM•••• CFM, X I:!!L
Ii"

Where: H. = Sensible heat of process load.
H••= Total system room sensible heat. including process heat.

(c) Special Occupancies. Where the design square feet per occupant in a space
is less than 50 !Quare feet peorperson, the fan perfo~ index may be increased
as follows: .. I

1. More than 15 square feet per person: FPI Of' 6.0
2. 15 square feet per person or less: FPI = 6.5
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(d) Variable Volume Systems. The factOI' FPI may be modified to reflect the
average power consumed by variable volume systems In accordance with Equations
5-4, 50S, ~ and 5-7.

EQUAnON So4
FPI. ,.. FPI. X e..

Where: FPI. = Adjusted fan power index.
FPI... "" Fan power index at mazimum Row.
e.. ,.. Variable volume constant.

The value of e.. shall be determined as folloWl:
1. For systems having no static pressure control other than diJeharge side dampers.

EQUAnON s-s
e.. ••• CFM.

CFM.

2. For systems having static preaure control operating vortex type inlet- vanes on
centrifugal ran..

EQUAnON 5-6
e.. - CFM. X TPa

CFM •• TP.

3. For systems having static pressure control operatin, fan speed 01' variab" pitch
axial fan blades.

EQUATION 5-7

e..-CFMax~
CFM,. TP.

Where CFM •••• Averate air Row, cfm.
CFM. ,.. Mu:imum air Row, elm.
TP. == Average system total pressure, inches of water.
TP •••• Maximum system total pressure, inehes of water.

In the absence of verifying calculatioDJ, CFM. may be assumed to be 0.85 X CFM •.

Piping Insulation
See.2-53:U. (al Minimum Pipe lnIul.tion. Piping shall be insulated in accord·

ance with Table 2.s30 except that piping insulation is not required when: 1. Piping
is installed within HVAC equipment.

2. Piping is conveying fluids at temperaturea between lSlrF and 10lrF.
3. The heat loss or heat pin of the piping, without insulation, does not increase the

new energy requirements of the buildina.
(b) Other Insulation Thicknelles. Insulation thic:1meIsesin Table 2-1530 are based

on insulation having thermal resistance in the range of B "" 4.0 to 4.6 per inch of
thickness on a Rat surface at a mean temperature of 75"F. Minimum insulation thicJc·
ness sball be increased proportionately for materials having B values less than 4.0 per
inch of thickness or may be reduced for materials baving B values greater than 4.6 per
inch of thickness. 1. For materials with thermal resistance greater than R ,.. 4.6, the
minimum insulation thickness sball be rec:\ucec:\as follows:

4.6 X Table 2.s3O Thickness "" New Minimum Thickness
Actual R

2. For materials with thermal resistance less than B ,.. 4.0, the minimum insulation
thickness shall be increased as follows:

4.0 X Table U36 Thickness ,.. New~M~im~ Thickness

Actual R

3. For domestic hot water systems, see Division 7.

219



1t11 EDITION STATE BUILDING CODE
(Part 2, Tltte 2<4.CAC.)

TABLE 2-53 0
MINIMUM PIPE INSULATION

Piping Syrtem

~
Hating SyRems
Steam at Hot Water

Hip Pressure'/Temp .Medium Pr.sure/Temp .
Low ~e/Temp .
Low Temperature .................•........
Steam CondenIate (for Feed W••.

tef)· ..,....•.........•..............•....•_...•

CooJiDgS~
CbiIled Water .......................•.•.•......
Refrigerant, or BriDe _ .

lJUUlMioa 77IicIrn.t in

IncbtI6 frK Nominal PIt» Si_ (in int!IIes)Fluid

BunDllIII
TaJP8IlIlunr up to

hnd 8MId
a.n,.,. "F

3-U.l.!Jtl-R V04 $" tJ LMger

J06...MIO

1.51.51.02.53.53.5
251-.305

1.51.52.02.53.03.0
_1 __

1.01.01.51.5l.O2.0
105-810

0.50.151.01.01.01.5

Any

1.01.01.01.51.5.l.O

40-35

0.51.01.01.01.01.0
Below 40

1.0l.G1.51.51.51.5

- a\lllouts to individual termIDaI WIita (not aceecIintIlJ feet in Jeaatb)

A1r-HandllnO Duct Syetem Installation
See. N335. InsuJation Of air bU1dliug duct systems shaDconform to the provisions

of Section 10lX\of the State Mechanical Code (TItle 24, Put 4).

Duct Conatructlon
See. 2-5336. Duct work sba1l be construeted. erected. and tested in accordance

with the most restrictive of local regulations. procedures detailed in Chapter 33 of the
1981ASHRAE Handbook of Fundamentals or the applicable standards adopted by the
Sheet Metal and Air Conditioning Contracton National Association.

Transverse joints on all air supply ducts. inJtalled in locations where air leakage
through the joints would be nonbeneficial to the ~ area temperature require
ments. shall be sealed with awtie or tape. Longitudinal joints on low pressure supply
duct work with internal static pressures in excess of 0.'7Sinches of water pressure shall
be sealed with mastic or tape.
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DIVISION 6. HEATING VENTILATING AND
AIR. CONDITIONING (HVAC) EQUIPMENT

Combudon Type Hating Equipment
Sec. 2-533'7. In addition to the requirements in Section 2.:;306. equipment of the

types listed in Table 2-S3P shall have a minimum thennaI efficiency of 75 percent
based on the applieable test procedures.

TABLE 2-53P. TEST PROCEDURES FOR GAS-FIRED
HEATING EQUIPMENT

Type

ForcedAirCentralF_ _ .

§!f~~~:~1fJ~:~~¥l~~~
Test Ptot:«J_

ANSI Z2U7·1978
ANSI Z2U1·11ml
AI~SJZII1..•••11173
ANSI ztl."lt'15
ANSI ztl.4I-l9f&
ANSI ZJl.l1.l·1974

Oil-fired comfort heating equipment shall have a minimum combustion efficiency
of 75 percent at mazimum rated output. Combustion efficiency is defiDed as 100
percent minus stack losses in percent of heat input. Stack JosteS are:

a. Loss due to sensible heat in dry Rue gas
b. Lou due to incomplete combustion
c. Lou due to sensible and latent heat in moisture Conned by combustion of hydro

gen in the f'ueL
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DIVISION 7. SERVICE WATER HEATING

Water H•• ten, Storage Tanke, Bot •••••• nd PIping
Sec. W338. (a) CoInbiMtioo Servioe Water-HeatiDcl5pKe.Heatinl Boilers.

Service water-heating equipment shall not be dependent on year-round operation of
boilers whose primary f"unetIoois winter spece-heating. Excepted &om this provision
are systems with service/spllce-heating boilers baving. stand-by loss Btu/hr less than

13.3 prod + 400
N

Where pmd is the probable maximum demand in gallons per hour determined as
per Chapter 37 of the 1980 ASHBAE Hmdbook and Product Directory, Systems
Volume. and N is the fraction of the year when outdoor daily mean temperature is
more than 65'F.

The stand-by loss is to be determined for • tea period of 24-hour duration while
maintaining a boiler water temperature of 9O'F above ambient.

(b) Insulatiola. 1. Heat loa from unfired hot water storap tanks shall be limited
to a maximum of 15 Btu/hr rtI of external tMk surface area. The design ambient
temperature shall be srF.

2. Service bot water supply and recircuJatioa pipinc (eaoept for nmouts to ftxture
not longer than 11feet lD1eJlgth) shall be iDsulated in accordance with Table W3 o.

Tempenture Controle
See. 1-5339. Service water beating systems shall be equipped with automatic tem

perature controls capable of adjuatment from the lowest to the hichest acceptable
temperature settinp for the intended use as 1isted in Table 2. Chapter 37 of the 1980
ASHRAE Handbook and Product Directory, Systems Volume.

Pump Operation
See. w:wo. Circulating bot water systemI shaD be arran~ so that the circuIatiag

pump (s) can be automatically turned off when the bot water system is not in opera
tion.

8-75079
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DIVISION 8. ELECTRICAL DISTRIBUTION SYSTEMS

Scope
Sec. 2-5341. The elecbical disbibution system in a building should be designed for

efficient distribution of energy.
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DIVISION 9. LIGH11NG

General
See. 2-5342. This division establishes lighting power allobnent standards for the

efficient utilization of energy for illumination. Designs shall be based on good lighting
practice.

Ughtlng Standarda
See. 2-5343. l1Iumination systems and associated services for buildings shall be

designed to make efficient use of energy, and to allow for flexibility in operation.
These standards do not apply to lighting outside the building envelope.

(a) A maximum coDneCted lighting load in watts for the entire building shall be
determined in accordance with Section 2-5.'U4. Where lilbting is by the direct com·
bustion of a fossil fuel. the maximum connected lighting load shall be calcuaated in
8ritish thermal units in the fuel based on the conversion factor of one Icflowatt •••
10,239 8tu/hour.

(b) The lighting loads as detennined in accordance with Section 2-5344 shall be
controlled as follows: 1. Each area enclosed by ceiling-height partitioDs •••• have
independent control of the lighting within that area.

2. All switcbint devices used to control lighting within an area shall be re8dily
accessible to personnel occupying that area.

3. For all areas iarger than 100 square feet, and for which a maximum eonnectecl
lighting load of more than 1.0 watt per square foot is allowed by Table 2-53Q. the
connected lighting loId shall be 50 controlled that it may be reduced by at least
one-half in a unifonn pattern. The maximum area that may be controUed by any two
switching devices shall be limited to that area which can be served by two lM)ampere
single pole circuib, loaded to no more than 80 percent.

EXCEP110N: ADyarea whote actual installed c:onnected lighting &oadis 1 watt
per square foot or lea, or in which a single light IOUtce (lamp) produces all of
the illumination in the area, shall not be required to comply with tbilleCtion.

4. Areas with maximum connected lighting loads from Table 2-53Q to which Note
2 of Table 2..s3Q applies shall utilize local switching for task locations, with no more
than four task locations controlled by one switch.

5. In all areas where effective use may be made of natural light, lighting circuiting
shall be arranged 50 that units. in portions of the area where natural light is available.
are switched independently of the remainder of the aree.

Procedure for Determining MaxImum Connected Ughtlng Load
See. 2-53U. (a) CalcWate room cavity ratio for each area from Equation 9-1.

EQUATION 9-1
RCR =- 5h (L + W)

LW
where RCR •••room cavity ratio

L •••length of rooIID
W == width of room
h == vertical distance from the work plan to the lightinl fixture

(b) Select from Table 2..s3Q, the maximum allowable value in watts per square foot,
based on the applicable task or area and the applicable room cavity ratio.

If the applicable task or area in Table 2..s3Q is referenced to note 1. determine the
allowable square feet per occupant of each area from Table 2..s3J. calculate the num·
ber of occupants in the area by dividing the area by the allowable square feet per
occupant; and calculate the watts allowed for task-oriented lighting and general area
lighting as per reference note 1. Total the watts of task-oriented lighting and general
lighting for the area.
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If reference note 2 applies, calculate the additional wattage required to provide the
allowable fOot-candie level on the task.

(c) For entire building, total the wattages for each area to obtain maximum con
nected lighting load for the building. This total includes wattages required to provide
the illumination levels called for by reference note 2.

TABLE 2·53 Q
MAXIMUM CONNECTED LIGHTING LOAD

The maximum connected lighting load (watts per square Coot) for each task and/or
area shall be obtained from this table. Where no listing of load is found for a task or
area, the designer shall select a load based on a similar listed task, and submit informa
tion for approval on the task, the similar task, and the reuoning behind the selection.

Wan. 11« $quue Foot

TWOI'AIN

Aircraft manufacturiDI

Stock partsProduction .........•...............•.......................•......................
Impection .............................................................•............

Parts. man~ .

DriIIina, rivetin& screWl ....•...........................................
~=.mftimi(ji;t;·~·~·&·~

iIIg of pIIrtI .......•....•...................................................
w~· .

GenefaI iIluminatioD _ .
PrecIsion manual arc weIdiDc ...................•..................

S~b1y

Landina gear, fuIeIaae, wiIIg sectioDI, etc.' .Final -.ably ..

~~~r=bIect~~.~~~~!.~:.~:
Mlehine tool repain ,..................•..........................

~~s
ReplIir servtce .

Armories
Dri1l ........•....•...................•........•..•.......•...............•..................
Edalbitioas .

Art Galleries
General .

8:~~& .•. ~.y;::::::::::::::::::::::::::::::::::::::::::::
A&tembly, manuEacturina

!3l~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Fine ............................................•.............•...............•............•
Extra Fine .........•.................................•..................................

Auditoriums

=~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
SocialllCtivities .......................•............................................

Automobile 1Il8IlUIiIcturin&

s:.S~::::::::::::::::::::::::::::::::::::::::::::::::
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Room
QI'i'"
11II110 s+

1.9 3.8
(7AlO)

(a)
u

3.4
1.9

3.8

2.9

3.8

l.O

1.7
(1000)

(1000)

2.9

3.8

2.9

3.8
2.9

3.8
2.9

3.8

8.9

3.8

1.0

1.4
1.3

8.0

1.1

1.6
(30)

(30)
(100)

(100)

U
2.0

2.1
2.7

8.9
3.8

(SIlO)
(SIlO)

(1000)
(1000)

0.7

1.0
1.1

1.6
0.3

0.4

2.0

1.7U 3.4
(7AlO)

(7AlO) 1I

I

II

II
2

1I
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Table 2·53 Q-Continued

Room

Owi".
Task or Anta &tio

Ilody lDlIIIu!acturIn& .
Parts .......•.............................................................................•..

=~i·&··~·::::::::::::::::::::::::::::::::::::::::::::::::::::::
Bakeries

~:.=..;;;;;.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

~=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Oven room .
1"IIIiDp ~ oth« ~ .
DecoratIntl~ ic:in&

HuMI ..••.•...•........•.......•.......•............•..................•.•.................
. Mechanical ......................•................................•....................

ScaIeI~ tbennometen .
Wrapping .

Banb
Lobby

Ceoeral .

Te~~:::::::::::::::::::=:::::::::::=::::::::::::::::::::::::::::::::::::

~~~.~:::::::::::::::::::::::::::::::::::::=::::::::
~~titc:llin& cuttlD&etc .

EmboIiintr ~ ~ .
Breweries=.~:..~ ..~..~~:~.:::::::::::::::::::::=:::::::::::::::

CandY~
~~.IOrdnI .....~::::::::::::::::::::::::::::::::::::::::::::::

Canni.n8~ preserving

~.~~::::::::::::::::::::~:::::::::::::::::::::::::::::::::
Central station

¥':=~~ ..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Auxiliaries.baEOOIDI. boiler feed. tanks, ~

p1atlonns, 6t CO, JDaDifoIcl,peenhowe,
Switchgear. equiP.pIlery 6twater treat-
ment area .

~~ .. :::::::::=::::::::::::::=::::::::::::::::::::::::::::~:::::::::::::::::

Owrches6t~ct~~cel ....::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

tt':t~r;am'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~ producb ~ cements

~J3E~;~::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Cl~ 6t prelling

~~~~::~~-:-~~~=!:!~;-~~:~:

226

Watts per SqUolle Foot

llt1ft1r to
o-.s

$+Note.

2.4

3.41
2.9

3.81
(mo)

(2m)2

2.0

2.7
1.3

2.0
2.0

2.7
1.3

2.0
1.3

2.0
2.0

2.7

2.9

3.8
2.0

2.7.
2.0

2.7
1.3

2.0

1.7

215
3.6

U
5.0

6.0
5.0

6.0
3.6

4.1

2.4

3.41
(2m)

(2m)2

1.3

2.0
2.0

2.7

2.0

2.7
2.9

3.8

(2m)

(2m)
1.3

2.0
2.9

3.6

215

3.4
1.3

2.0

1.0

1.4
0.6

0.8
1.3

2.0

(100)

(100)
1.0

1.6
3.8

5.0
0.7

1.0

1.3

2.0
1.3

2.0
2.9

3.71
(300)

(300)2

2.0

2.7
(500)

(500)2
3.2

4.01
(2m)

(2m)2

(moo)

(moo)2
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1
2
2
2

2

2

I

I
I

(300)
(llOO)

WalLY per SqUlUft Foot

ReIer to
$+ Notes

(300) 2
(llOO) 2

1.32.0

2.0

2.7
2.9

3.7
(300)

(300)
(llOO)

(llOO)
(lMlOO)

(lMlOO)
1.0

1.6

0.6

0.8
(300)

(300).

1.7

2.5
(Sl)

(Sl)

1.3

~oU 2.7

1.0

1.6
3.8

U
3.1

4.1
ao

2.7
1.3

ao
G.3

0.4

U
4.7

1.7
2.5

1.0
1.6

0.5
0.75

2.0

2.7
2.9

3.7-
1.0

(fl)O)
(lIDO)

1.4
2.0

1.0

l.4

1.0

l.4
2.9

3.6
1.0

l.4
0.4

0.6

2.0

2.7
2.9

3.61U 2.0U 2.7

(Sl)

(Sl)
1.0

l.4
(Sl) ~~)2.4

1.4

2.0
2.1

2.7

2.9

3.6

TarkOl'AIu

~ ..~~~ ..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
CIcltbinI dWIufllCture

Rect;Mng. ~g. shipPing, SJXl!!8ing. decatma. wind·mg. measurmg, ~. buDdIing .

Pa~~~.~.~.~~.~~:

~"1l~~fJ~~~~H~~t~~_a:~ :=:::,,:, .
~~~:::::::=::::::::::~:::::~::::::::::::::::::::::::::::

Vertical boarda _ .
Cotton Iin industry

0verDe.d equi~t, ~ ...- .Gill stand, coo&ol COIlIOIe,lint clearaer .
Olurt I'OOIDI

=~tY .._:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~ .
. ~other~~~::::::::::::::::::::::::::::::::::::::::::::::::
Dance htI1Is :...•......................................~=~..~ .

~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::
Eleetrical equipment manufachu0in8

~~:~:~::::::::::::::::::::::::::::::::::::::::::
~~ ..::::::::::::::::::::::::::::::::::::::::::::::::::::::
Fuma, dairy

~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::
Washini area, bulk tank interior .

Feed area ~ .
Live.toclc housing area ...•..........•..•••.........•.........•.••...........•...

F10ur miIJs .

~~~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::
• General .

~~ £idi'i~ .
Dinin Ar_

~ .
Genenl .

~~~b;~ ..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
FoundrieS

~:~~: ..~.~ ..::::::::::::::::::::::::::::::::::::::::::::
Core alaking.lntpeetion. griDdlng and cbippinJ. mold·

ing ...............................................•......................................
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Room
0l"'1y

Tuit or Nell B.tio

Garag';', a~to and-truck
Service garages

=Stt~~';;;;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Parking garages

Entrance .........................................•.....•................................
TnfIic: & perking area ..........................•.........................

Glass works
Mix & furnace rooau, prelling & lehr, g1a.blowinl ma-

chlnes. .

r=;:s:~~::::::::::::::::::::::::::::::::::::::::::::
Glove manufacturiDi

Knitting. JOrtinI , .

":~~:~~~~~~~:~~~~
Sewin8 .

HOIpitais
General .................................•....................................................

A=~~::::::::::::::::::~~:::::::::::::::::::::::::::::::::::::::::::::::::
Central sterile supply

~~;~~needle~·::::::::::::::::::::::::::::::::::
CystoIcoP.ic room

Generil .................................•...................................•............
CystOllCOpicta\)/e .......................................................•........

Dental suite
Qmera1, oper",tory .
Recovery room .................•..................................................

EEG suite .
Emergency operatinJ _

General .
Local (operating~) .

Examination & treabIlAmt I"llClID5

General , .

~~~~::~~:::::::::::::::::::::::::::::::::::::::::::::::::::
Fracture room

General .
Fracture table .

Labonttorie!l
Genenl ..........................................................................•.......
Cbte work are8S. ........•....•..............................................•....

~~~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
N_ desk .
Nursery

General .
Eumining table .

Obetetrical suite
General .
Delivery table ............................................•.........................

Pharmacy

~~.~~na;:ID"::::::::::::::::::::::::::::::::::::::::::
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WIIItf [MT Squwe Foot

Refttrto
o...s

S+NObM

3.4

U
1.2

1.7

(~)

(~)
1.0

1.4

1.4

2.0
2.0

2.7
2.9

3.61
(200)

(iOO)2

2.9

3.61
(300)

(300)2
(500)

(llOO)2

1.9

3.71

(2OO~

(200)2
(llOO

(llOO)2

1.3

1.9
3.6

4.81
(1000)

(1000)2
2.0

3.0

2.0

3.0
3.8

5.0

3.1

4.1
(lIllOO)

(1lIOO)

2.7

4.0
0.3

0.4
1.2

1.9

3.6

ol8
(lIOOO)

(2000)2

2.0

3.0
3.6

4.8
2.0

3.0
2.0

3.0

2.0

3.0
(200)

(200)2

2.0

3.0
4.1

4.7
3.1

4.1U 4.7
3.7

3.7

1.0

1.6
3.1

4.1

1.3

1.9
(21500)

(21500)

3.6

4.8
2.0

3.0
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Sii[f=u':~~m, instrument .
Operating room and scrub-up area .

opera~' table .
Therapy, y1icaI

Gener .

i~t~~;~:::;;::;::;;;:;::;;;::::::::::;:;:;;:;;;::::;;:::;;;;;;
Hotels

Cuest rooms
General .

AIIR~{~~c::e:t~t;;;;j·::::::::::::::::::::::::::::::::::::::::::
Ice Making. engine & compressor room .
I tion
~ .

Difficult.. .

~~=r~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Iron and steel man~ .

Control platforms, hot top, mixer buil.,ling .
Charging floor, slq pill stripping yard .
Rolling mills

~~ ::::..~~.~.~~::::::::::::::::::::::::::::::::::::::::::

r,~t~~~:~·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

InspectionBlack plate, bloom & billet chipping .
Tin plate & other bright surfaceS .

All otIier areas ..........................................................•...............
Jewelery & watch manufacturing .
Laundries

~i}~~E~::::::~:~::~~~~:::::::~:::::::::::::~:
Leather manufacturing

Efla~~~::~~~:::::::::::::::::::::::::::::::::::::::
Leather workingPressing. winding. glazing ....•...............................................

Crading. matcllilig, cutting scarfing. sewing .
Ubraries

Reading areas

Co~S!:r.~~:::::::::::::::::::::::::::::::::::::::::::::::::::
Seminar room .
Book stacks .
Book repair &: binding .

8:r~1tiJ..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Carrels .
Circulation desk .
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Watts per SqUIlre Foot

Refer to
()..J

5+Noh!s

3.6

4.8I
(200)

(200)2
(~)

(2500)2

1.3

1.9
4..5

6.0

2.0

3.0
3.6

4.8

1.0

3.41.0
1.6

1.0
1.4'

(SO)

(SO)2
(100)

(100)2
(200)

(200)2
(SOlI)

(SOlI)2
(1000)

(1000)2

1.3

2.0
1.0

1.4

2.0

2.7
1.3

2.0
2.0

2.7
1.3

2.0

2.7

4.0I
(200)

(200)2
0..5

0.7.5
(SOlI)

(SOlI)2

1.3

2.0
2.0

2.7
2.4

3.4
2.9

4.0

1.3

2.0
2.0

2.7
2.9

4.0

(200)

(200)2
(300)

(300)2

2.0

2..5
3.8

4.0
2.0

2..5
3.8

4.0
2.0

2..5
2.3

3.4
3.8

4.0
4.1

4.7
3.8

4.0
J.8

4.0
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Table 2·53 Q-Continued

TukorArea

Rare boole rooms. archives
Storage areas ; .
Reading areas .

Map. picture &: print rooms
Storage areas .
Use areas .

Audiovisuallll'eu .
. Audlo listening areas

General .

Locr=~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Machine shops

~:twnbe~c~:=:' ~k:'~;;t~tk"~~
rough grinding. medium buffing &: ~ .•.•.•.••.Fine bench and machine work. medium grinding, line

Extra~'{..:.~ ..:::::::::::::::::::::::::::::::::::::::::::::::::::::::
Materials handling

~~=::=:=:::::::=:=::=
Cleaning. cuttinl. cooIcina. 1JindIng. CIIIIIin8. peclcinCMunicipal Duilclinp.....fire. polICe
Pollee

Ident:iRcation records .
Jail cells &: interrogation roClII\I .

Fire hall
Oormitory .
Recreation room. wagon room .

Nursing homes

Corridon, physical therapy. patieIlt room. utility .Stairways, occupational thera,y. dining area. phannacy
area. toilet &: bath facilitieS .

Administration. lobby, recreation, nune station, barber
&: beautician .

Nurses desk .
O.T. work table. phannacy dispensing area .

Offices

Dr~~':'.ftmg. cartography .
Rough layout drafting .

Accounting offices
Auditing, t~bulating. bookket:ping. business machine

Gener~ffi~: .
Reading poor reproductions, business machine opera-

tion. computer oplll'ation .

Reacling handwriting in hard pencil or on poor paper •reading fair reproductions. active filinI. mail sort-
ing .....................................•................................................

Reading handwriting in ink or mediwn pencil on good
quality paper, intennittent Rling .Private offices-5&R1e except:

Reading high contrast or well printed materials .
Conferring and interviewing .

Paint manufacturing
General .
Color matching .
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Room
Cavity
Ratio

Watts ""r Squue Foot

Jfefer to
().J

$+Notw

1.0

1.6
4.l

4.7

1.3

1.9
4.1

4.7
2.3

3.4

1.3

1.9
3.8

4.0
3.0

3.6
0.9

1.3

2.0

2.7

3.0

3.7

(500)

(500)2
(1000)

(1000)2

2.3

3.2
1.6

UU 1.7

U
U

2.9
3.7

5.0

6.0
1.6

U
0.9

1:3
1.3

1.9

0.9

1.3

1.3

1.9

2.0

3.0
3.7

a.8
3.1

4.0

(200)

(200)2
5.0

6.01

5.0

6.0

5.0

6,0.
4.0

4.7

3.6

·3.8

1.7

2.0
1.0

1.6

1.3

2.0
(200)

(200)2
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Table 2·53 Q-Continued

1911EDmoN

Tarle or Area

~t~ops ..~=,ir~a~='&·~g:·;t:··~~;;ciC~
~::rc~~~f~:~~::::::::::::::::::::::::::::::::::::::::

~e~:"::::::::::::::::::::::::::::::::::::::::::::
Finishing, litting. trimmint PaPermaking nuu:hines .Hand counting, wet end 0 paper nuu:hine .
Paper machine reel, paper inspection, laboratories .
Rewinder .

~~ ..;;;d.~~g.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Post offices

Lobby, on tables .
Sorting, mailing, etc .

Poultry industry
BroOding, production, laying rooms .
Hatcheries

General .

~J~:-_-~-::--;:::;;-::-::
~~:!1~:::=~~::::::::::::::::::::::::::::::::::::::::::::

Printing industries
T)1le foundries

Matrix maIdi1g, dressing type, casting .
Font assembly, sorting .

Printing plants

Co~==~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Presaes .
Proofreading .

Electrotyping
Moldinil. routing. Rnishing, leveling molds, trimming
Blocking. tinning. electroplating, washing, backing ..

Photoengraving
Etching, staging, blocking .

Routing\ finishing, proofing, tint laying. masking .Rubber gooas, mechanic:a1
Stock preparation

t~:::~~~:..~.~;...::::::::::::::::::::::::::::::::::::::::::::
Fabt :~~a~~~~~~=~:.~.~ ..I.~~~:.~.x.~~~
Inspection .

Rubber tire manufacturing
Banbury .
Tread stock

General ' .

Boo~~th~~~:.~:.~~~~~~:.~~~~i.~~.:~.~~i~~:

231

Room
Qwity
&00

WoItb' per Squ.ue Foot

/lekrto
().J

$+No~-2.0

2.7

2.0

2.7
2.'7

3.71
(300)

(300)2
2.0

2.S

1.3

2.0
2.0

3.0
2.4

3.4
3.1

4.1
3.8

S.O
1.6

2.2
2.7

3.7

1.0

1.6
3.1

4.1

1.0

U
1.0

1.:1
3.8

S.O1
(1000)

(1000)2
2.0

2.7
2.3

3.4

1.0

1.4
2.3

3.4
3.1

4.1
0.6

0.8
1.3

2.0

2.9

4.1
10

17

(200)

(200)2
3.1

4.11
3.1

4.11
2.4

3.41
3.8

5.01

3.J

4.1
2.0

2.7

2.0

2.7
2.9

3.7

1.3

2.0
2.0

2.7

2.0

2.7
(200)

(200)2

1.3

2.0

2.0

2.7

2.9

3.7
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Table 2·53 Q-Continued

TlISkorAlN

Calenderina ............•.................................................................
Stock cuttlnl

General .

s:.;::~l.Iti~..:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
TIre buiIdlng

General .
At machines ...............................................................•..........

In-~ stoc:k .
Curing

General .
At moIda .........................•...•..................................................

~.:: .
At tires ...............................................................•..................

Sa~· ·..· · ·..· · · · · · · ·..
CrlIding redwood lumber .

Sc:hoola
Oaarooms

CnIde A .......•...•....................................................................
GllIcIe B .
Cl'IIIIe C ...........................................•..................~..............•..
Cl'IIIIe 0 ...•.....................................................•......................

Sbopa .........................•...................................•.....................•......

~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Semce Statioas

~:.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Sheet metal wod£.

Cenera\ .........................................................•............................

is~~:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
Shoe 1lWl~ rUbber~~:-=..NII~upper ..Md ..lOie

~e~ooL~~~:i::::::::::::::::::::::::::::::::::::::::::

~~~:::~:::::::::::::::::::::::::::::::::::::::::~::
S~:r:u;y·;:;ww{~I::::::::::::::::::::::::::::::::::::::::::::::::
StoraIe roonu or ~

IAactive ..............................................................................•...•...
Active

~c:tum~..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Fine .

Circulation areal .

~~;:,s ~·~t;;..2::::::::::::::::::::::::::::::::::::::::::::
Alteration room

Ceneral .
Preaing .
Sewing .
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W.nr Pt!1T~ Foot

Rt!fer to
().$

$+N«w

2.0

U
1.3

2.0
2.9

3.7
2.0

1.7

!.O

2.7U 3.9
1.3

2.0

1.3

!.OU 3.4

t.9

3.71
(300)

(300)I
1.0

1.4

(00)

(300)I
3.7

-3

U
-3

1.7
-3

U
-3

3.1
4.11

1.0
1.5

1.3

U
1.0

1.7

1.0

U
(SIll)

(SIO)I
1300)

(300)I
SIll)

(SIll)I
1.3

U
2.0

U
1.9

3.71-
2

1.7
'1.3

1.0

1.4
o.e

0.8
1.0

U
0.3

0.4

0.6 .

&:8

1.0
1.4

!.O
U

1.0
1.6

3.1
UI

2
1.7

U
3.8

5.01
(200)

(200)2
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Table 2-53 G-Continued

Fitting room
General .

s~~~~~tiOO::::::::::::::::::::::::::::::::::::::::::::::::::::::::

~refining
CoI~~·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Testing labOratories
CeneraI .
Meters, sc:ales, etc .

Textile milia
Ceneral .
Warping, we.vUIg, spinning, dyeing, finishing .
lnJpi!ction-varies. see note 2 .

Theatres and motion picture houses
Auditorium & foyer .
Lobby ....................................................................................•...

Tobacco products

~~~:~!:::~:~:~::_::::~:~~~
Precision welding .

Woodworking
Roush sawinf & bench work .

Sizing, 1>IanniJut.rough sanding. medium machine andIletich worK. gluing. veneer. coopenge .
Stoc1crooms .

Fane bench & machine work .

'II' EDITION

WMttJ per Sqwre Foot

Refer to
()..4

5+Notes

1.7

2..5

(lIllO)
(lIllO)2

2.0

2.7

2.0

2.7

(lIllO)
(lIllO)2

2.0

3.0

(lIllO)
(lIllO)2

2.0

3.0

2.9
3.71-
-2

0.3

0.4
0.9

1.3

1.3

2.0

(lIllO)
(lIllO)2

1.0
1.6

2.9
3.7

2.0

3.0

(1000)
(1000)2

1.3

2.0

2.0

3.0

1.3

2.0
2.9

3.7

NOTES:
1. Maximum connected lighting load for these taslcsshall be based on a combina

tion of general and task-oriented lighting. Values given in Table 2-53Q are for
task-oriented lighting. Maximum connected load for general lighting shall not
be more than one-third of the listed level for the task. and not more than two
watts per square foot unless a spectfic load is listed for the general area in
volved. In this case the general and task areas are calculated separately.
Where several types of taslcsin the same area require differing loads. the load
for general lighting shall not be more than one-third of the area-weighted loads
for the tasks. Where task-oriented lighting is used, it should be designed for
maximum effectiveness for the particular task and generally confined to the
task area. Task area is defined as 150 square feet in area, centered at the m~or
task location and of any shape appropriate to the task. for all areas with an
ocCupant rating from Table 2-53J of 150 square feet per occupant or more. For
occupant ratings of less than 150 square feet per occupant. task area shall equal
occupant rating.

2. Numbers in parentheses are recommended illumination levels in footcandles.
Lighting for these tasks shall be obtained by local or localized general lighting.
and must be confined to the specific task area. which must be described. No
wattage limit applies. but the wattage required must be included in the max
imum connected lighting load, and care shall be taken to foUbw the general
provisions of Section 2-5342. Power allotment for generallighti,ng in the same
area shall not exceed two watts per square foot unless a specific value is given
for the general area. Note that the wattage obtained under this note is the
actual required design wattap;e and not a power allotment.
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3. Grade letters apply to Performance Grade (£51) only. For determination of
grade of visual performance to be obtained. refer to "California School Ugbt
iog Design and Evaluation," urn revision, California State Department of
Education, Bureau of School Facilities PIaaninc. Secramento, CA. and Los
Angeles, CA.

4. Purely decorative or omamentailighting mUll comply with the voltage llmita-
tions of the particular area.

EXCEPTIONI Areas where lighting is an integral part of the process such as
stage lighting in theaters, lighting for plant growth, photographic: lighting and
areas where control requirements dictate the UIeof specific:systems such as thoee
requiring incandescent dimming or frequent switc:hini are exempt from the
watts per square foot limitation only. The muimwn c:onnec:ted lighting load for
these areas must be reported. In general, thia will be light whic:h is preIIlftt Cor
reasons other than to perform a visual task.
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APPENDIX 2-53A

STANDARDS REFERENCED IN ENERGY
CONSERVATION REGULATIONS

STATE OF CALIFORNIA
Appliance Efficiency Regulations
Standards for Insulating Material
Nonresidential Design Manual
Residential Design Manual
Various Directories for Certified Appliances
Directory of Certified Insulating Materials
Available from: California Energy Commission

Publications Office
1111 Howe Avenue
Sacramento, CA 95825
(916) 920-6216

INTERNATIONAL CONFERENCE ON BUILDING OFFICIALS

Uniform fiuilding Code, 1979 Edition
Uniform Mechanical Code. 1976 Edition
Uniform Mechanical Code. 1979 Edition
Available from: International Conference of Building Officials

S360 South Workman Mill Road
Whittier, CA 90601

AIR-CONDITIONING AND REFRIGERATION INSTITUTE
ARI 210-81 Standard for Unitary Air-Conditioning Equipment
ARI 240-81 Standard for Air-Source Unitary Hea~ Pump EqUIpment
ARl320-76 Standard for Water-Source Heat Pumps
ARI 340-76 Standard for Com'_lerdal and IndusH.~1 Unitary Heat Pump

Equipment
AftI360-75 Standard for Commercial and Industrial Unitary Air-Condition-

ing Equipment
ARI 520-78 Standard lor Positive Displacement Refrigerant Compressor:s,

Compressor Units. and Condensing Units
"ARI S50-77 Standard for Centrifugal and Rotary Water-Chilling Packages
ARl560-75 Standard for Absorption Water-Chilling Packages
ANSI/ARI590·1976 Standard for Reciprocating Water-Chilling Packages
Available from: Air-Conditionin~ and Refrigeration Institute

1815 North Fort Myer Drive
Arlington, VA 22209
103-524-8000

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND
AIR-CONDITIONING ENGINEERS (NATIONAL PUBLICATIONS)

Handbook and Product Directory
Equipment Volume, 1979 Edition.
Systems Volume. 1980 Edition.
Fundamentals Volume, 1981 Edition.

Standards
ASHRAE 22-71 Methods of Testing for Rllting Water Cooled Refrigerant Con

densers
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Methods of Testing for Rating Liquid Coolers

ANSI 7.21.44-1977

ANSI 7.21.41-1978...

ANSI 7021.48-1979
ANSI 7.21.49-1979

.Spectfications for Aluminum Prime Windows

Specmcations for Aluminum Sliding Glass Doon

SpeclfiClitions for Aluminum Combination Storm Windows
for External Applic-oltion

ASHRAE 24-'11
ANSIIASHRAE
155-1981 Thermal Environment Conditions for Human Occupancy
ASlIRAE 62-73 Standards for Natural and Mechanical Ventilation
Available from: American Society of Beilling, Refrigerating, and

Air-COnditioning Engineers
1191 TouUie Circle N.£.
Atlanta. GA 30329
~

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND
AIR CONDITIONING ENGINEERS (REGIONAL PUBLICATIONS)
Recommended Outdoor Design Temperatures for Northern California. 1977
Available from: ASHRAE

Colden Gate Chapter
116 Post Street
San FrancisCo, CA
4JS.982.3042

BecommendedOutdoor Design Temperatures for Southern California, Arizona, Ne
vada.1972
Available from: ASHRAE

Southern California Chapter

AMERICAN NATIONAL STANDAROS-Z21 SERIES
ANSI 7.21.10.3-1975 Standard for Gas Water Heaters. Volume 111Circulating

Tank. Instanteous and Large Automatic Storage Type
Water Heaters

ANSI 7.21.11.1-1977 Standard for Cas·Fired Room Heaters, Volume I, Vented
Room Heaters

ANSI Z2l.40.1-1973 Standard for Gas· Fired Absorption Summer Air Conditioning
Appliance
Standard for Gas-Fir~ Gravity and Fan Type t'irect Vent
Wall Furnaces
Standard for Gas-Fired Gravity and Fan Type Central
Furnaces
Standard for Gas-Fired Gravity and Fan Type Floor Furnaces
Standard for Gas-Fired Gravity and Fan Type Vented Wall
Furnaces

ANSI 7.21.56-1979 Standard for Gas-Fired Swimming Pool Heaters
Available from: American Gas Association Laboratories

8510 East Pleasant Valley Road
Oeveland, OH 44131

ARCHITECTURAL ALUMINUM MANUFACTURERS ASSOCIATION
ANSI/AAMA
:m..g:.;..1977
ANSI/MMA
G.9-1977
ANSI/AAMA
1002.l0--1980

ANSI/MMA
1102.7-1977 Specification for Aluminum Storm DoorS
Available from: Architectural Aluminum Manufacturers AsIoaation
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3S East Wacker Drive
Qlcago, IL 60601
(312) 182-8256

NATIONAL WOODWORK MANUFACTURERS ASSOCIATION
ANSliNWMA 1.5. 1·80 Standard for Wood Flush Doors
ANSI/NWMA I.S. 2-ll) Standard for Wood Window Units
ANSI/NWMA IS. 3-70 Standard (or Wood Sliding Patio Doors
ANSI/NWMA IS. 5-73 Standard (or Ponderosa Pine Doors
NWMA I.S. 61{)'79 Standard for Exterior Wood Swinging Doors
Available from: National Woodwork Manufacturers Association

llO5West Touhy Avenue
Park ltidge. IL 60068
31J.823.6147

SHEET METAL AND AIR-CONDITIONING CONTRACTORS
NATIONAL ASSOCIAtiON

"Applicable Standards"

FIR AND HEMLOCK DOOR ASSOCIATION
FHDA/7-79 Industry Standard for Douglas Fir, Western Hemloek. and Sitka

Spruce Doors.
Available from: Fir and Hemlock Door Association

Yeon Building
PanJud,OR97204
S03-124-3930

AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASTM E774-81 SpecifICations for Testing Seal Durability of Sealed Insulating Glass

Units.
Available from: American Society for Testing and Materials

191&Race Street
Philadelphia, fA 19103
11&-199-5400
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CHAPTER 4-10

DUCTS

4-1000. Basic Provisions.

(a) Except as provided herein, Chapter 10 of the UMC, as set forth in the
table below, is hereby adopted by reference for the purpose of
providing the basic mechanical regulations relating to ducts.

(b) The following table identifies the sections of the UMC and this part
which have been adopted by the listed agencies. See Section 4-104 for
explanations of the abbreviations used in the table, the application
of the regulations, and their intended use.

TABLE NO. 4-10A

Code
Section

Ent ire Chapter

Entire Chapter, except as
noted in this table

1005 X6

5 CEC Adopted by reference for new buildings of occupancy R (except apartment
houses with four or more habitable stories and hotels). See Section
2-5352(f).

6 CEC Adopted by reference for Occupancies A, .B, E,
5334. Adopted by reference for Occupancy R;
Adopted by reference for all occupancies under
conditions; see Section 2-5305.

and H; See Section 2
see Section 2-5363.

specified installation

NOTE: AuthQrity cited: Public Resources Code, Section 25402, 25922.
Reference: Public Resources Code, Section 25402, 25922.

4-2
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