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Informative
appendix

 This appendix is not part of this
standard. It is merely informative
and does not contain
requirements necessary for
conformance to the standard. It
has not been processed
according to the ANSI
requirements for a standard and
may contain material that has not
been subject to public review or a
consensus process. Unresolved
objectors on informative material
are not offered the right to appeal
at ASHRAE or ANSI. .
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Normative
appendix

» This is a normative appendix
and is part of this standard
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Purpose

* To establish the minimum energy

efficiency requirements of buildings
other than low-rise residential
buildings for:

* a. design, construction, and a plan for

operation and maintenance; and

* b. utilization of on-site, renewable

energy resources.

©2025 Shums Coda Associates

Scope 2.1

» This standard provides

* a. minimum energy-efficient requirements for the
design and construction, and a plan for operation
and maintenance of

* 1. new buildings and their systems,
» 2. new portions of buildings and their systems,

» 3. new systems and equipment in existing
buildings, and

* 4. new equipment or building systems specifically
identified in the standard that are part of
industrial or manufacturing processes and

* b. criteria for determining compliance with these
requirements.

©2025 Shums Coda Associates 1
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Scope 2.2

©2025 Shums Coda Associates.

» The provisions of this standard do
not apply to

a. single-family houses,
multifamily structures of three
stories or fewer above grade,
manufactured houses (mobile
homes), and manufactured
houses (modular) or

b. buildings that use neither
electricity nor fossil fuel.




Scope 2.3

* Where specifically noted in
this standard, certain other
buildings or elements of
buildings shall be exempt.

©2025 Shums Coda Associates. 9

ASHRAE 90.1 - 2019

© 2028 Shums Coda Associates

Scope 2.4

« This standard shall
not be used to
circumvent any
safety, health, or
environmental
requirements.
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Definitions
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- alteration: a
replacement or
addition to a building
or its systems and
equipment; routine
maintenance, repair,
and service, or a
change in the
building’s use
classification or
category shall not
constitute an
alteration.
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Definitions

©2025 Shums Coda Associates.

* building entrance: any doorway,
set of doors, revolving door,
vestibule, or other form of portal
that is ordinarily used to gain
access to the building or to exit
from the building by its users and
occupants. This does not include
doors solely used to directly enter
mechanical, electrical, and other
building utility service equipment
rooms.

12
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* building envelope: the exterior plus the semiexterior 8% = ax n. n <
portions of a building. For the purposes of determining .,tef 05“.\0
building envelope requirements, the classifications are (g @& - - I
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Definitions Definitions
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Ol PL 139 T e g : 00T, LIR30 e i i
oF A\ s at data and that has a design of ¥ i\ T s i fasteners and service openings. It
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AT eeﬁ‘ed no electronic data equipment T g;eﬁ‘ed 00 is installed on the interior or
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Q AR ol (\ x '&'-p\ﬂ' {
OFF Aiak-570 s OO 4 ust OFF Aik-52 s O 4 ust

15

© 2025 Shums Coda Associates

16



Definitions

iy ater e N 5
1o %" ! '\a"' 910‘%‘3‘1
i~ - xer-Sqon d
St aroides LT o
0‘%\0\ B\ n P t\'bc) . e
A L N ¥
105 L esteSTnonO" ppet
2, oWt {mant ARt
bl €57 " oyND:

o

©2025 Shums Coda Associates

» secondary sidelighted

area: the total secondary
sidelighted area is the
combined secondary
sidelighted area within a
space. Each secondary
sidelighted area is directly
adjacent to a primary
sidelighted area (see Figure
3.2-4):
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direct digital control (DDC): a
type of control where controlled
and monitored analog or binary
data (e.g., temperature, contact
closures) are converted to digital
format for manipulation and
calculations by a digital
computer or microprocessor and
then converted back to analog
or binary form to control physical
devices.

ASHRAE 90.1 - 2019
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.t?-' hﬁ.ﬁ-é\‘:{oﬂ d&ﬂ » enclosed space: a
3025 2 o7 4 BIT 8 volume substantially
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Definitions

%’ooﬂiguag‘“ “"m <

T » eye adaptation: the
"t?" th%:‘-.e \t‘l"“ 0‘3 process by which the
, d‘%;“a;s 2 20} es O retina becomes
of 0 N n 1(\3‘-') N accustomed to more or

less light than it was
1as *osree™ ho\:\o"' apP®  exposed to during an
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Definitions
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« fuel: a material that may be used
to produce heat or generate

power by combustion.

« fossil fuel: fuel derived from a
hydrocarbon deposit, such as
petroleum, coal, or natural gas
derived from living matter of a

previous geologic time.

% \ immediately preceding
of f“‘soe,ss OF“QD- period. It results in a
{‘10&0‘ 1 _\ n change in the
sensitivity to light.
OFF ,ns w e.x y g
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Definitions
\8]
_,:: "n‘ m historic: a building or space
mﬂ '\ : that has been specifically
2y t-‘ & og
,“}‘ -n‘f‘;:; pﬁi"fhas‘.‘.ff'd designated historically
of :.‘3\ n'u%‘ L\'}f" a: W significant by the adopting
igTe digled onOf 30" authority or is listed in The
ms'ot 'e:‘.\ or M et ap? National Register of Historic
& 0L ity OF annet orw g
ob‘gs%i of t:D- NEA Places or has been
ﬂc\ ¥ i&-\ ‘ﬂ determined to be eligible for
( y IM Wol®  such listing by the U.S.
ofE. "ﬁk&onﬂ"s At Secretary of the Interior.
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Definitions
-t mes 2
‘rlwcogw :2‘2’: "‘m ﬁ « low-rise residential
50 s ar p! o'i& buildings: single-family
W et (on d
Nag02 G postty ME y  houses, multifamily
5t ot%i o l:é“ RE2 4 wW§  structures of three stories
N2 ignit a ar or fewer above grade,
AT dwﬂ‘m&ono‘ %pﬁ manufactured houses
185 . est® e 1 ofy & ;
3 o\,'\\'\"f {fﬂa““ v (mobile homes), and
3 D"nés | manufactured houses
&‘5 % AR (modular)
( .
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Definitions

B g ;;-"“t.:t tev
ot 0 n. Pl d

process energy: energy
consumed in support of a
manufacturing, industrial, or
commercial process other
than conditioning spaces

ASHRAE 90.1 - 2019

Definitions
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regulated energy use: energy used
by building systems and components
with requirements prescribed in
Sections 5 through 10. This includes
energy used for HVAC, lighting,
service water heating, motors,
transformers, vertical transportation,
refrigeration equipment, computer-
room cooling equipment, and other
building systems, components, and
processes with requirements
prescribed in Sections 5 through 10

26

!
&0 dign¥Sl 2 r‘ 3 ar  and maintaining comfort
8 'cs‘eemt non? ApD& and amenities for the
2 ofb ity ?ma““e{).&"“ occupants of a building.
5 nonesso ﬂo.‘)ﬂ' * process load: the load on
aonsity . EINR nV  ahbuiding resulting from the
u&c‘ ' .M consumption or release of
099'2.5 252 s gﬁ_tn“{ﬁ process energy.
25
Deflnltlons Space: » conditioned space: a cooled
space, heated space, or
indirectly conditioned space
defined as follows:
jardtT_mbsenit B ATE® . 3 cooled space: an enclosed
.ﬂ“’ooﬂiﬂ‘?mafk;{‘. 3 gh5ce within a building that is
10 T inat ey ol 6‘%"2 cooled by a cooling system
e \““’ ME §  Whose sensible output capacity
'd: olc}:am pl '&3,:) 1 g S234Btuhft2 of floor area.
%_1\ ‘ﬁisﬂ“’;}a 2 *3ar - b heated space: an enclosed
:65- t'gsieem( non? 2pP¥ space within a building that is
iy O ned heated by a heating system
’%‘ b‘“woi mant eart whose output capacity relative
b 0“5005 T EIND i\ to the floor area is greater than
{‘\M‘ A5 .s-f"_.\ n or equal to the criteria in Table
OFF R2x-53% s eSO sk
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Definitions space:
» semiheated space: an enclosed
- T space within a building that is
Y —or MU EEE  heated by a heating system whose
74 00‘{_‘@‘ fc_‘{‘ s plo't d‘gwm output capacity is greater than or
e ;,'mr-‘" A000 o d equal to 3.4 Btu/h-ft2 of floor area
312 as 8 Pry .t\\y:) 1 t\g but is not a conditioned space.
of P\ q as . " .
2 Yon 2 0] unconditioned space: an
‘ES- 1. dtlgﬂ"“ce\oﬂo 3;‘; enclosed space within a building
:d- b‘:'\s'-‘w gmﬁ““e ?f‘?.m that is not a conditioned space or a
JUN : semiheated space. Crawlspaces,
:;Eous efi . 2 n U attics, and parking garages with
'u&c\ -'f"'{&d‘q natural or mechanical ventilation
Offf-‘z-?ék'sgn:\ns caf=y w8t are not considered enclosed
- o spaces.
28
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Table 3.2 Heated Space Criteria Cl I m ate ZO n es
0 =5
1 >5
2 >5
3A, 3B =9
ac =7
4A, 4B >10
4C >8
5 =12
6 >14
7 >16
8 >19
©2025 Shums Goda Associates 2 - ©2025 Shuims Coda Associates a0
29 30

Climate zones 4.2.1 Compliance Paths New buildings

+ Section 5 Building Envelope and

» Section 6 Heating, Ventilating, and Air Conditioning
Zone 0A Extremely Hot Humid Zone 48 Mixed Dry * and i X X
Zone 0B Extremely Hot Dry Zone 4C Mixed Marine  Section 7 Service Water Heating
B Zone 1A Very Hot Humid I Zone 5A Cool Humid
Il Zone 1B Very Hot Dry Zone 5B Cool Dry * and
B Zone 2A Hot Humid B Zone 5C Cool Marine « Section 8 Power
B zZone 2B Hot Dry B Zone 6A Cold Humid
B Zone 3A Warm Humid B Zone 6B Cold Dry e and
W Zone 3B Warm Dry B zone 7 Very Cold . . .
B Zone 3C Warm Marine B Zone 8 Subarctic * Section 9 Lighting
Zone 4A Mixed Humid « and
« Section 10 Other Equipment
* OR
©2028 Shums Coda Assocites a ©2025 Shams Coda Associates 2
31 32
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4.2.1
Compliance
Paths New
buildings

+ Section 11 Energy
Cost Budget Method

*+OR

©2025 Shums Coda Associates. £
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4.2.1.2 Additions to Existing Buildings

+ Additions to existing buildings shall comply with either the
provisions of Sections 5, 6, 7, 8, 9, and 10, or Section 11
or Normative Appendix G.

4.21.21

When an addition to an existing building cannot comply
by itself, trade-offs will be allowed by modification to one
or more of the existing components of the existing
building. Modeling of the modified components of the
existing building and addition shall employ the
procedures of Section 11 or Normative Appendix G; the
addition shall not increase the energy consumption of the
existing building plus the addition beyond the energy that
would be consumed by the existing building plus the
addition if the addition alone did comply.

©2025 Shums Coda Associates
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4.2.1 Compliance Paths New
buildings

» Normative Appendix G
Performance Rating
Method

©2025 Shums Coda Associates.
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4.2.1.3 Alterations
of Existing
Buildings

+ Alterations of existing buildings shall
comply with the provisions of Sections
5,6,7,8,9, and 10, or Section 11 or
Normative Appendix G.

» Exception to 4.2.1.3

A building that has been specifically
designated as historically significant by
the adopting authority or is listed in The
National Register of Historic Places or
has been determined to be eligible for
listing by the U.S. Secretary of the
Interior need not comply with these
requirements.

©2025 Shums Coda Associates.
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Section 5 Building Envelope

Section 5.1 Ganeral

1

Section 5.2 Definition of Compliance Paths

Section 5.4 Mandalory Provisions

— Y ——
Section 5.5 || Section 5.6 Section 11 Appendix G
Prescriptive | | Envelope Energy Cost Performance Rating
Path Trade-Off Budget

— 1. —
| Section 5.7 Submittals
1
I Section 5.8 Products
i
[ Section 5.9 Inspection and Verification

2025 Shums Coda Associates
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THERMAL ENVELOPE

PLANS EXAMINERS INSPECTORS

« Continuous Air Barrier » Continuous Air Barrier
54.3.1 5.4.3.1

2025 Shums Coda Associates

39
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WHERE DID YOU
GET THIS
INFORMATION?
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CONTINUOUS AIR BARRIER: the
combination of interconnected
materials, assemblies, and
sealed joints and components of
the building envelope that
minimize air leakage into or out
of the building envelope

da Associates 40
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5.4.3.1 Continuous Air Barrier

The exterior building envelope and the semiexterior building
envelope shall have a continuous air barrier complying with Sections
54.3.1.1and 5.4.3.1.2.

Exceptions to 5.4.3.1

1. Semiheated spaces in Climate Zones 0 through 6, except as
required to complete the continuous air barrier of an adjacent
conditioned space.

2. Single wythe concrete masonry buildings in Climate Zone 2B.

2025 Shums Coda Associates

41

W m 1 § -

Exceptions to 5.4.3.1.1
1. For buildings having over 50,000 ft2 of gross conditioned floor area, air leakage testing
shall be permitted to be conducted on less than the whole building, provided the following
portions of the building are tested and their measured air leakage is area-weighted by the
surface areas of the building envelope:
a. The entire floor area of all stories that have any spaces directly under a roof.
b. The entire floor area of all stories that have a building entrance or loading dock.
c. Representative above-grade wall sections of the building totaling at least 25% of the
wall area enclosing the remaining conditioned space. Floor area tested per (a) and (b)
shall not be included in the 25%.

2. Where the measured air leakage rate exceeds 0.40 cfm/ft2 but does not exceed 0.60 cfm/ft2,
a diagnostic evaluation, such as a smoke tracer or infrared imaging shall be conducted while the
building is pressurized, and any leaks noted shall be sealed if such sealing can be made without
destruction of existing building components. In addition, a visual inspection of the air barrier
shall be conducted, and any leaks noted shall be sealed if such sealing can be made without
destruction of existing building components. An additional report identifying the corrective
actions taken to seal leaks shall be submitted to the code official and the building owner and
shall be deemed to satisfy the requirements of this section.

3. Continuous air barrier design and installation verification program in accordance with
Section 5.9.1.2.

2025 Shums Coda Assoclates
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T T T e——— 2 ——

5.4.3.1.1 Whole-Building Air Leakage

Whole-building pressurization testing shall be conducted in accordance with ASTM E779 or ASTM
E1827 by an independent third party. The measured air leakage rate of the building envelope shall not
exceed 0.40 cfm/ft2 under a pressure differential of 0.3 in. of water, with this air leakage rate
normalized by the sum of the above-grade and below-grade building envelope areas of the
conditioned space and semiheated space.

Where a building contains both conditioned space and semiheated space, compliance shall be shown

a. separately for the conditioned space and for the semiheated space, with the air leak-age rate for
the conditioned space normalized by the exterior building envelope area

of the conditioned space and the air leakage rate for the semiheated space normalized by the
semiexterior building envelope area of the semiheated space; or

b. for the conditioned space and for the semiheated space together, with the air leakage rate for the
overall space normalized by the sum of the exterior building envelope area

and the semiexterior building envelope area minus the semiexterior building envelope area that
separates the conditioned space from the semiheated space.

Reporting shall be in compliance with Section 4.2.5.1.2.
© 2025 Shums Coda Associates i 42
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5.9.1.2 Verification of the Design and Installation of the
Continuous Air Barrier

Verification of the design and installation of the continuous air
barrier shall be determined in accordance with the following by an
independent third party when using Exception 3 of Section
5.4.3.1.1:
a. A design review shall be conducted to verify and
document compliance with the requirements in Sections
5.4.3and 5.8.3.2.
b. Periodic field inspection of the continuous air barrier
4 materials and assemblies shall be conducted during
construction while the continuous air barrier is still
accessible for inspection and repair to verify and
document compliance with the requirements of Sections
5.4.3.1.2and 5.8.3.

c. Reporting shall comply with Section 4.2.5.1.2.

2025 Shums Coda Associates a4
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5.4.3.1.2 Continuous Air Barrier Design and Installation
The continuous air barrier shall be designed and installed in the following

Mty EE- . asraEnm™
manner: A pie i ASTM F2NT ARTY € 14T
a. Components designed to provide the continuous air barrier, -
and the component’s position within each of the building a. The following materials comply with the requirements in Table 5.8.3.1:
envelope assemblies, shall be clearly identified on 1. Plywood—minimum 3/8 in.
construction documents.

2. Oriented strand board—minimum 3/8 in.
b. The joints, interconnections, and penetrations of the

continuous air barrier components shall be detailed in the
construction documents.

c. The continuous air barrier shall extend over all surfaces of the
building envelope and be identified in the construction
documents to be continuous.

d. The continuous air barrier shall be designed to resist positive
and negative pressures from wind, stack effect, and mechanical
ventilation and allow for anticipated movements.

3. Extruded polystyrene insulation board—minimum 1/2 in.
4. Foil-faced insulation board inis 1/2in.

5. Exterior gypsum sheathing or interior gypsum board—minimum 1/2 in.
6. Cement board—minimum 1/2 in.
7. Built-up roofing membrane

8. Modified bituminous roof membrane

9. Single-ply roof membrane

10. A Portland cement/sand parge, stucco, or gypsum plaster—minimum 1/2 in. thick

e. The following areas of the continuous air barrier in the building envelope shall be wrapped,
sealed, caulked, gasketed, or taped in an approved manner to minimize air leakage:

1. Joints around fenestration and door frames

2. Junctions between walls and floors, between walls at building corners,

and between walls and roofs

3. Penetrations through the continuous air barrier in building envelope

11. Cast-in-place and precast concrete
12. Sheet metal

13. Closed-cell 2 1b/ft3 nominal density spray polyurethane foam—minimum 1 in.

b. The following assemblies comply with the requirements in Table 5.8.3.1:

1. Concrete masonry walls that are
roofs, walls, and floors
4. Building assemblies used as ducts or plenums (a) fully grouted or
5. Joints, seams, connections between planes, and other changes in (b) painted to fill the pores.
continuous air barrier materials 2. Shale or clay masonry units that are assembled as a solid wall: without weeps, with nominal width of 4 in. or more, and with Type S mortar
© 2025 Shums Coda Associates 25 © 2025 Shums Coda Associates 6
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THERMAL ENVELOPE

PLANS EXAMINERS INSPECTORS
+ Continuous Air Barrier » Continuous Air Barrier
5431 5.4.31
» Loading Dock Weatherseals + Loading Dock Weatherseals
5432 5432

© 2025 Shums Coda Associates 49 © 2025 Shums Coda Associates 50

49 50

LOADING DOCK | ] {

~ T T = e el
GROUP 2;

OVERHEAD SECTIONAL DOCK DOOR
MARDWARE AND ELECTRIC OPERATOR BY DOCR COMPANY

§
.
£
B

SEALS: BRLISH SEALS AT HEAD AND JAMB BY DOOR COMPANY

* 5.4.3.2 Loading Dock Weatherseals IMPACT-RESISTANT PANEL FACE AY INTERIOR FACE OF BOTTON  FOOT PANL.

) R-VALUE TX5 EXPANDED POLYSTYRENE (- i

* In Climate Zones 0 and 4 through 8, cargo DOOR SPRING: 75K HIGH-CYOLE TORSION SPRINGS

doors and Ioading dock doors shall be equipped ELECTRIC OPERATOR WITH INTERJOR CONTROLS: OPEN, CLOSE, STOP;
. . . . . EMERGENCY SENSOR STORS AT OPENING

with weatherseals to restrict infiltration when

. . BASTS OF DESIGN: OVESHEAD DOOR COMPANY; HODLE 418
vehicles are parked in the doorway.

© 2025 Shums Coda Associates 51 © 2025 Shums Coda Associates 52

51 52

© 2025 Shums Coda Associates 13



ASHRAE 90.1 - 2019

THERMAL ENVELOPE- PLANS
EXAMINERS
THERMAL ENVELOPE =] o
5w A101, A-402 <
PLANS EXAMINERS INSPECTORS it eatie
« Continuous Air Barrier » Continuous Air Barrier 4.2.2 Compliance Documentation
5.4.3.1 5.4.3.1 o
4.2.2.1 Construction Details
° Loading DOCk Weatherseals . Loading DOCk Weatherseals Compliance documents shall show all the pertinent data and features of the building, equipment, and
systems in sufficient detail to permit a determination of compliance by the building official and to
5432 5432 indicate compliance with the requirements of this standard.
« Thermal Envelope 4.2.2.2 Supplemental Information
. Supplemental information necessary to verify compliance with this standard, such as calculations,
I nformatlon worksheets, compliance forms, vendor literature, or other data, shall be made avail-able
when required by the building official.
2025 Shums Coda Assaciates 53 © 2025 Shums Coda Associates 54
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| it i Tl 1 iapectson Chacidin for Frvpemes Design - [rvsicge .
R BYTe Loty | CoD
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P 1

_ﬂl:q.bﬂ Compiies ! Comments Assumptions ..

sa3n

it Semmieceete T Ragewe VO -
5.7.2 Permit Application Documentation s
Application documents shall include, at a minimum, the type and rated R-value of insulation for each product; -
opaque door schedule showing the U-factor for each opaque door product as determined in accordance with L=
Section 5.8.2; fenestration schedule showing the manufacturer, model number, orientation, area, U-factor, SHGC, | aeao
and VT for each fenestration product, as determined in accordance with Section 5.8.2; and air leakage details in T
accordance with Section 5.4.3. In addition: ]
a. Labeling of space conditioning categories. For buildings that contain spaces that will be only semiheated space T
or unconditioned space, and compliance is sought using the semiheated space building envelope criteria, such
spaces shall be clearly indicated on the floor plans.
b. Labeling of daylight areas. Daylighting documentation shall identify daylight areas on floor plans, including the i
primary sidelighted areas, secondary sidelighted areas, daylight area under skylights, and daylight area under roof - ;
monitor. - ) 56

55 56
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Information
* Roof Insulation

» Thermal Envelope

THERMAL ENVELOPE

PLANS EXAMINERS INSPECTORS
« Continuous Air Barrier + Continuous Air Barrier
5.4.3.1 5.4.3.1
* Loading Dock Weatherseals + Loading Dock Weatherseals
54.3.2 54.3.2

* Roof Insulation

© 2025 Shums Coda Assaciates s8

58

ROOF INSULATION — PLANS EXAMINERS

5.8.1.3 Loose-Fill Insulation Limitation
Open-blown or poured loose-fill
insulation shall not be used in attic roof

spaces when the slope of the ceiling is
more than three in twelve.

4% 10

—

1-HOUR ROOF/CEILING ¢
| ASSEMBLY

© 2025 Shums Coda Associates 60

57
5.5.3.1 Roof Insulation
All roofs shall comply with the insulation values
specified in Tables 5.5-0 through 5.5-8.
Skylight curbs shall be insulated to the level of roofs
with insulation entirely above deck or R-5.0,
whichever is less.
59
59
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+ 5.8.1.2 Manufacturer’s Installation Instructions

manner as to achieve the rated R-value of insulation.
* Exceptions to 5.8.1.2
* The R-value of compressed cavity insulation is determined in accordance with Table A9.4.3.

A9.4.5.

@ 2025 Shums Cada Associate

* Insulation materials shall be installed in accordance with manufacturers’ recommendations and in such a

* 2. Where metal building roof or wall insulation is compressed between the steel structure and the metal roof or
wall panels, the overall assembly U-factor is determined in accordance with Section A2.3, Section A3.2, or Section

&1

ROOF INSULATION - INSPECTORS

4.2.4 Inspections

All building construction, additions, or alterations work subject to
the provisions of this standard shall remain accessible and exposed
for inspection purposes until approved in accordance with the
procedures specified by the building official.

1 [vigh impact (Tiar 1) | 3 [Mestiam impact (Tier 71 | 3 |Low benpact (Tier 3)

HedierT e . .
. Insulation nspection | MO8 Neried | FlelbMerfied | coppie | commentussumptions

| &« Mo D o | i | |

424 Imstalied roof ndulabion type aod B R DOcemgiies Set the Emveings Asteniir

HKZF  Rovalue consistent with imulstion (| Above deck ] Abovedeck  Llboes Mot tatee o vaien

spec e ations. reperted = plans . o
and COMcheck reports. For L] et o

some [INot Otrservatie
ceiling systerm, veeiNCatise may

1 daic mp Dlnct acsiicatie
need 1 nocur during Framing
Inspection

© 2025 Shums Coda Associates
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EOMchock Softwars Version COMcheckWeb
Ci Ci

o 1= w2 NSULATION - INSPEC
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THERMAL ENVELOPE

PLANS EXAMINERS
» Continuous Air Barrier

INSPECTORS
» Continuous Air Barrier

5.4.31 54.31

* Loading Dock Weatherseals + Loading Dock Weatherseals
5432 5432

» Thermal Envelope * Roof Insulation 5.8.1.2 &

Information 424

* Roof Insulation 5.8.1.4 * Above Grade Wall Insulation
581.2&4.24

© 2025 Shums Coda Assaciates
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5.8.1.2 Manufacturer’s Installation Instructions

Insulation materials shall be installed in accordance
with manufacturers’ recommendations and in such a

manner as to achieve the rated R-value of insulation. S
Exceptions to 5.8.1.2

1. The R-value of compressed cavity insulation is
determined in accordance with Table A9.4.3.

2. Where metal building roof or wall insulation is ot
compressed between the steel structure and the

5.8.12

Installed above-grade wall

Insulation type and R-value
consistent with insulation
specifications reported in plans.
and COMcheck reports.

"~ Abave-grade wall insulation

installed per manutacturer's
Instruction:

metal roof or wall panels, the overall assembly U-
factor is determined in accordance with Section A2.3,
Section A3.2, or Section A9.4.5.

© 2025 Shums Coda Associates

65

67

© 2025 Shums Coda Associates

66
THERMAL ENVELOPE
PLANS EXAMINERS INSPECTORS
» Continuous Air Barrier 5.4.3.1 « Continuous Air Barrier 5.4.3.1
» Loading Dock Weatherseals * Loading Dock Weatherseals
54.3.2 5432
* Thermal Envelope Information < Roof Insulation 5.8.1.2 & 4.2.4
* Roof Insulation 5.8.1.4 « Above Grade Wall Insulation
58.1.2&4.24
« Insulation Protection 5.8.1.7
68
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5.8.1.7 Insulation Protection

Exterior insulation shall be covered with a protective
material to prevent damage from sun-light, moisture,
landscaping operations, equipment maintenance, and
wind.

69 © 2025 Shums Coda Associates 70

69 70

THERMAL ENVELOPE 58173

Insulation materials in ground

PLANS EXAMINERS INSPECTORS contact shall have a water
absorption rate no greater
« Continuous Air Barrier 5.4.3.1 « Continuous Air Barrier 5.4.3.1 than (()j.?:% whgetr;‘ tAeé'trf\g é:nz72
* Loading Dock Weatherseals * Loading Dock Weatherseals 5.4.3.2 accordance wi '
5432 « Roof Insulation 5.8.1.2 & 4.2.4
* Thermal Envelope Information . aApove Grade Wall Insulation ~ 5.8.1.2
* Roof Insulation 5.8.1.4 &4.24
* Insulation In Ground Contact * Insulation Protection 5.8.1.7
58.1.7.3

* Insulation in Ground Contact 5.8.1.7.3

© 2025 Shums Coda Associates 7
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ground contact
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PLANS EXAMINERS INSPECTORS
» Continuous Air Barrier 5.4.3.1 » Continuous Air Barrier 5.4.3.1
» Loading Dock Weatherseals » Loading Dock Weatherseals
54.3.2 54.3.2
» Thermal Envelope Information * Roof Insulation 5.8.1.2 & 4.2.4
* Roof Insulation 5.8.1.4 » Above Grade Wall Insulation
* Insulation In Ground Contact 58.1.244.2.4
5.8.1.7.3 * Insulation Protection 5.8.1.7
* Vertical Glazin% U-Factor & * Insulation in Ground Contact
SHGC 5543 &554.4.1 5.8.1.7.3
* Vertical Glazing U-Factor &
SHGC
75

© 2025 Shums Coda Associates

5.5.4.3 Fenestration U-Factor

Fenestration shall have a U-factor not greater than that specified in Tables 5.5-0 through
5.5-8.

Exception to 5.5.4.3
The U-factor for skylights is permitted to be increased to no greater than 0.90 Btuh ft2 in
Climate Zones 0 through 3 and 0.75 Btu/h ft2 °F in Climate Zones 4 through 8, provided the
sky-lights meet all of the criteria in Exception (1) to Section 5.5.4.4.2.
Table 5.5-5 Bulkding Envelope Requiremants for Climate Zone 5 (A.B,C)"

Shyspht, % 10 3% of Foal

At types 050 040 wA 050 0,40 WA o7s HR wA

© 2025 Shums Coda Associates 76
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5.5.4.4 Fenestration Solar Heat Gain Coefficient (SHGC) Exceptions to Section 5.5.4.4.1

5.5.4.4.1 SHGC of Vertical Fenestration 1. For demonstrating compliance for south-, east-, or west-oriented
Vertical fenestration shall have an SHGC not greater than vertical fenestration shaded by opaque permanent projections that

s . will last as long as the building itself, the SHGC of the shaded
that specmed in Tables 5.5-0 thrOUgh 5.5-8. vertical fenestration in the proposed design is permitted to be

reduced by using the multipliers in Table 5.5.4.4.1. Permanent
projections consisting of open louvers shall be considered to provide
shading, provided that no sun penetrates the louvers during the

Table 5.5-5 Building Envelope Requirements for Climate Zone S (A.8.C)" peak sun angle on June 21.

Noorewidential | Fesidental Samiraaind

Table 5.5.4.4.1 SHGC Multipliers for Permanent Projections.

erestration

Frojection Facio:

Fined 0.38 0 190 038 038 110 080 NA R

(o 8 (o ull for ol (o al
Opertie 0.45 0 npes) 048 033 ypes) 085 typeal typas)
Entrance door 063 033 o8 03 or?
Shyght 0% 10 1% of floct
All typas 0%0 040 NA os0 040 R ors NR NA Y

-
0080 10 0.90 047
© 2025 Shums Coda Associates 7 PUSelo 1,00 Ll ©2025 Shums Coda Associates 78

2. For demonstrating compliance for south-, east-, or west-oriented vertical fenestration shaded by 3. Vert"_:al feneStratlon that Is Iocated on the
partially opaque permanent projections (e.g., framing with glass or perforated metal) that will last as street side of the street-level story onIy,
long as the building itself, the projection factor (PF) shall be reduced by multiplying it by a factor of Os, provided that

which is derived as follows: )
a. the street side of the street-level story does

not exceed 20 ft in height,

b. the fenestration has a continuous overhang
with a weighted average PF greater than 0.5,
and

c. the fenestration area for the street side of the
street-level story is less than 75% of the gross
wall area for the street side of the street-level
story.

When this exception is used, separate
calculations shall be performed for these

Os = (Ai x Oi) + (Af x Of)
where
Os = percent opacity of the shading device
Ai = percent of the area of the shading device that is a partially opaque infill
Oi = percent opacity of the infill for glass Oi = (100% — Ts), where Ts is the solar transmittance as
determined in accordance with NFRC 300; for perforated or decorative metal panels, Oi = percentage of
solid material
Af = percent of the area of the shading device that represents the framing members
Of = percent opacity of the framing members; if solid then 100%
The SHGC of the shaded vertical fenestration in the proposed building is permitted to
then be reduced by using the multipliers in Table 5.5.4.4.1 for each fenestration product.

Table 5.5.4.4.1 SHGC MultipSers for Permanent Projections.

Tron
an

e sections of the building envelope, and these
o1 values shall not be averaged with any others for
i . . .
80w 080 i compliance purposes. No credit shall be given
0eam ose here or elsewhere in the building for not fully
e ok utilizing the fenestration area allowed
08 0% 2025 Shums Coda Adkociates 79 © 2025 Shums Coda Assoc\ateg -
w08 1 00
79 80
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5.5.4.3 Fenestration U-Factor

Fenestration shall have a U-factor not greater than that specified in Tables 5.5-0 through 5.5-8.

Exception to 5.5.4.3

The U-factor for skylights is permitted to be increased to no greater than 0.90 Btu/h-ft2-°F in Climate Zones 0 through 3 and
0.75 Btu/h-ft2-°F in Climate Zones 4 through 8, provided the sky-lights meet all of the criteria in Exception (1) to Section

5.5.4.4.2 SHGC of Skylights

Skylights shall have an SHGC not greater than that specified in Tables 5.5-0 through 5.5-8.

Exceptions to Section 5.5.4.4.2

1. Skylights are exempt from SHGC requirements provided the following:

a. They have a glazing material or diffuser with a measured haze value greater than 90% when tested according to ASTM
D1003.

b. They have a skylight VT greater than 0.40.

c. They have all general lighting in the daylight area under skylights controlled by multi-level photocontrols in accordance
with Section 9.4.1.1(f).

2. For dynamic glazing, the minimum SHGC shall be used to demonstrate compliance with this section. Dynamic glazing
shall be considered separately from other skylights, and area-weighted averaging with other skylights that is not dynamic

glazing shall not be permitted.
Table 5,55 ng h for S{ABC)

office,

lobby,

atrium,

concourse,

corridor,

storage area,
Gymnasium.
Fitness/exercise area
Playing area
Gymnasium seating area,
automotive service area,
Convention exhibit/event

5.5.4.2.3 Minimum Skylight Fenestration Area

2,500 ft2 in floor area directly under a roof with ceiling height > 15 ft.
If you have one of these occupancies:

courtroom

manufacturing
corridor/transition and bay
areas,

non-refrigerated warehouse,
retail,

Library reading and stack
areas

distribution/sorting area,

transportation baggage and
seating areas

Workshop
Fire station engine room

Al types o5 0.40

M © 2025!Shums Codatfissociatesift ors NR

Axsambly
i Assambily
SHOC| VITEMOC | Max U y

NR

81

space,

© 2025 Shums Coda Associates

5.5.4.2.3 Minimum Skylight Fenestration Area

Exceptions to Section 5.5.4.2.3

1. Enclosed spaces in Climate
Zones 6 through 8.

2. Enclosed spaces where it is
documented that existing
structures or natural objects
block direct-beam sunlight on at
least half of the roof over the
enclosed space for more than
1500 daytime hours per year
between 8 a.m. and 4 p.m.

3. Enclosed spaces where the
daylight area under roof

4. Enclosed spaces where it is
documented that 90% of the skylight area
is shaded on June 21 in the Northern
Hemisphere (December 21 in the
Southern Hemisphere) at noon by
permanent

architectural features of the building.

5. Enclosed spaces where the total area
minus the primary sidelighted area and
secondary

sidelighted area is less than 2500 ft2 and
where the lighting is controlled according
to side-lighting requirements described in
Section 9.4.1.1(e).

monitors is greater than 50% of
the enclosed space floor area

2025 Shums Coda Associates
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THERMAL ENVELOPE
PLANS EXAMINERS INSPECTORS
+ Continuous Air Barrier 5.4.3.1 « Continuous Air Barrier 5.4.3.1
» Loading Dock Weatherseals 5.4.3.2 + Loading Dock Weatherseals 5.4.3.2
» Thermal Envelope Information * Roof Insulation 5.8.1.2 & 4.2.4
* Roof Insulation 5.8.1.4 « Above Grade Wall Insulation
* Insulation In Ground Contact 58124424
58.1.7.3 * Insulation Protection 5.8.1.7
* Vertical Glazing U-Factor & SHGC -« Insulation in Ground Contact
55438&554.4.1 58.1.7.3
+ Labeling of Fenestration and Doors  + Vertical Glazing U-Factor & SHGC
5822 < Labeling of Fenestration and Doors
84

21



+ 5.8.2.2 Labeling of
Fenestration and Door
Products

* All manufactured and site-
built fenestration and door
products shall be labeled, or a
signed and dated certificate
shall be provided, by the
manufacturer, listing the U-
factor, SHGC, VT, and air
leakage rate.

* Exception to 5.8.2.2

* Doors with less than 25%
glazing are not required to list
SHGC and VT.

LABEL CERTIFICATE ID: P
PRODUCT

rooucT LTRG

D s S i i &

© 2025 Shums Coda Associates
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Se<tion 6 Heating, Ventilating, and Air Canditioning |

Section 6.1 General |

Section 6.2 Definition of Compliance Paths |

Section 6.4 Mandatary Provisians |

85

6 Heating,
Ventilating, and
Air Conditioning

©2025 Shums Coda Associates

» 6.1.1.3 Alterations to Heating,
Ventilating, Air Conditioning, and

Refrigeration in Existing

Buildings
* 6.1.1.3.1

» New HVACR equipment as a direct
replacement of existing HYACR
equipment shall comply with the
following sections as applicable for
the equipment being replaced:

Section 6.3 |
Samplified
Mpoch Saction 6.5
Prescriptive Path Section 11 Appendin G j
Energy Cost Perdormance
Section 6.6 Budget Hating _ il
Comptis
[ Section 6.7 submias ]
[ Soction 63 Caqvipment Effciency Tabies |
L Sechon 3 Commivioning ]
. TTTTT©2025 Shums Coda Associates 86
86
*6.1.1.3.1
* New HVACR equipment as a direct replacement of existing
HVACR equipment shall comply with the following sections
as applicable for the equipment being replaced:
. * a. 6.3, Simplified Approach Option for HVAC Systems
6 Heating, P PP P Y

87

© 2025 Shums Coda Associates

Ventilating, and
Air Conditioning

* b. 6.4.1, Equipment Efficiencies, Verification, and Labeling
Requirements

* C. 6.4.3.1, Zone Thermostatic Controls
* d. 6.4.3.2, Set-Point Overlap Restrictions

* e. 6.4.3.3, Off-Hour Controls except for Section 6.4.3.3.4,
Zone lsolation

« . 6.4.3.4, Ventilation System Controls
* g.6.4.3.7, Freeze Protection and Snow/Ice Melting Systems

* h. 6.4.3.8, Ventilation Controls for High-Occupancy Areas
only for single-zone equipment

88

©2025 Shums Coda Associates
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6 Heating,
Ventilating,
and Air
Conditioning

* 6.1.1.3.1

* New HVACR equipment as a direct replacement of existing
HVACR equipment shall comply with the following sections as
applicable for the equipment being replaced:

*i.6.4.3.9, Heated or Cooled Vestibules

* j. 6.4.5, Walk-In Coolers and Walk-In Freezers

* k. 6.5.1.1, Air Economizers for units located outdoors
+ |. 6.5.1.3, Integrated Economizer Control

* m. 6.5.1.4, Economizer Heating System Impact

* n. 6.5.3.1.3, Fan Efficiency

* 0.6.5.3.2.1, Supply Fan Airflow Control

* p. 6.5.3.6, Fractional Horsepower Fan Motors

* 9. 6.5.4.1, Boiler Turndown

* 1. 6.5.4.3, Chiller and Boiler Isolation

* s.6.5.5.2, Fan Speed Control "

©2025 Shums Coda Associates.

89

* 6.2.1 Requirements for all Compliance Paths
. I\/Bcpréﬁﬂﬁ ipment and systems shall comply with
)

" Vet afidgrere”

. Sectioaﬁd, ﬁndatory Provisions

CAAUmMiBAiRYG ™ als

» Section 6.8, Minimum Equipment Efficiency Tables;

©2025 Shums Coda Associates. o
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6.2 Compliance Paths

=

Mechanical equipment and
systems providing heating,
cooling, ventilating, or
refrigeration shall comply
with Section 6.2.1 and
Section 6.2.2.

©2025 Shums Coda Associates
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90
V 6.2.2 Additional Requirements to
Comply with Section 6
Y Mechanical equipment and .
L.]'- systems shall comply with one of 6 Heatlng,
the following: Ventilating’
and Air
N a. Section 6.3, Simplified Condltlonlng
K Approach Building Compliance
Path for HVAC Systems
- b. Sections 6.5, Prescriptive
v, Compliance Path
©2025 Shums Coda Associates o
92
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» Exceptions to 6.2.2(b)

* HVAC system: &’t‘l heating, cooling, or
ventilating ni ?;’I:{a CO gxg’room with IT equipment
load greater W& ila E‘Bgyz permitted to comply with
Section 6.4, “Mand rgisions” and Section 6.6,
“Alternative Compliﬁﬁaa_%.fp

Conditioning

©2025 Shums Coda Associates. £

93
6 Heating, Ventilating, and Air Conditioning
* 6.4 Mandatory Provisions
+ 6.4.1 Equipment Efficiencies, Verification, and
Labeling Requirements
Table 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Unifs—
Minimum Efficiency Requirements
Heating Section | Subcategory or Minimum Test
Equipmaent Typa Sire Category Type Rating Condition Efficiency Procadure®
Aif canditionars. 85,000 Bruh® All Split system, throe phase  13.0 SEER AHRI
air cooled Singla paciage 14 SEER 210240
Ihrea phase
Theough the wail, 30,000 Bruh® All Split systern, three phase 120 SEER AHRI
air cooled Sk pasian A 2105240
three phase
Small duct <85,000 Bluh! All Split system, three phase  11.0 SEER AHEAL
high velocity, 210240
air cooled 9
95

© 2025 Shums Coda Associates
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+ 6.3 Simplified Approach Building
Compliance Path for HVAC Systems

» The simplified approach is an optional path
for compliance when the following conditions

6 Heating, are met:

Ventilating, + a. The building is two stories or fewer in
and Air height.

Conditioning * b. Gross floor area is less than 25,000 ft2.

+ c. Each HVAC system in the building
complies with the requirements listed in
Section 6.3.2.

« Section 6.3.2 contains another 19
requirements

©2025 Shums Coda Associates o1

94

("seasonal energy efficiency ratio (SEER): the total N
cooling output of an air conditioner during its
normal annual usage period for cooling divided by
the total electric energy input during the same

\period. Y,

energy efficiency ratio (EER): the ratio of net
cooling capacity (Btu/h) to total rate of electric

input in watts under designated operating
conditions.

J
/integrated energy efficiency ratio (IEER): a single-
number figure of merit expressing cooling part-

load EER efficiency for commercial unitary air
conditioning and heat pump equipment on the

basis of weighted operation at various load

\ capacities for the equipment. J

©2025 Shums Coda Associates 9
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ROOF TOP UNIT SCHEDULE (GAS FIRED HEATING/ DX)
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6 Heating, Ventilating,
and Air Conditioning

* 6.4 Mandatory Provisions
* 6.4.1.3 Ceiling Fans
* Large-diameter ceiling fans shall be rated in accordance with 10

CFR 430 Appendix U or AMCA 230. The following data shall be
provided:

« a. Blade span (blade tip diameter)

< b. Rated airflow and power consumption at the maximum speed
+ 6.4.1.31
» The data provided shall meet one of the following requirements:

« a. Itis determined by an independent laboratory.

« b. Itis included in a database published by USDOE.

« c. Itis certified under a program meeting the requirements of
Section 6.4.1.5.

©2025 Shums Coda Associates
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6 Heating,
Ventilating, and
Air Conditioning

» 6.4 Mandatory Provisions

* 6.4.2.1 Load Calculations

» Heating and cooling system design loads
for the purpose of sizing systems and
equipment shall be determined in
accordance with ANSI/ASHRAE/ACCA
Standard 183.

©2025 Shums Coda Associates 100
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CLUB RECEPTION AREA

ASHRAE 90.1 - 2019

* 6.4 Mandatory Provisions
* 6.4.3.3.1 Automatic Shutdown

* HVAC systems shall be equipped with at least one of the
following:

+ a. Controls that can start and stop the system under different
time schedules for seven different day types per week, are

capable ofg j ragramming and time setting during loss
of power D X at least ten hours, and include an
accessilferilat ide or equivalent function that allows
temporary opeéﬂ' ﬁ %e system for up to two hours.

*b.An &Cﬁg sensor that is capable of shutting the system off
when B sed for a period of up to 30 minutes.

» c. Amanually operated timer capable of being adjusted to
operate the system for up to two hours.

+ d. An interlock to a security system that shuts the system off
when the security system Is activated.

©2025 Shums Coda Associates
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6.4 Mandatory Provisions

6.4.3.3.5 Automatic Control of HVAC in Hotel/Motel 6 Heating,

Guest Rooms Ventilating,

and Air
Conditioning

Hotels and motels with greater than 50 guest rooms

shall be provided with automatic controls

for the HVAC equipment serving each guest room

capable of and configured according to the

requirements in the following subsection.
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6.4 Mandatory
Provisions

¢ 6.4.3.3.5.1 Guest Room HVAC Set-
Point Control

« HVAC systems serving hotel guest
rooms shall be capable of and
configured with three modes of
temperature control.

a. Rented and unoccupied. Within 20
minutes of all occupants leaving the
guest room, HVAC set points shall be
automatically raised by at least 4°F
from the occupant set point in the
cooling mode and automatically
lowered by at least 4°F from the
occupant set point in the heating mode.
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6.4 Mandatory Provisions

* b. Unrented and unoccupied. HVAC
set points shall be automatically reset to
80°F or higher in the cooling mode and
to 60°F or lower in the heating mode.
The HVAC setpoints in the unrented and
unoccupied guest room modes shall be
initiated within 16 hours of the guest
room being continuously unoccupied or
within 20 minutes of the guest room
being continuously unoccupied where a
networked guest room control system
indicates the guest room is unrented.

c. Occupied. HVAC set points shall
return to their occupied set points once
occupancy is sensed
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6.4.3.3.5.2 Guest Room Ventilation

Control

© 2025 Shums Coda Associates

» Within 20 minutes of all occupants
leaving the guest room, ventilation and
exhaust fans shall automatically be
turned off, or isolation devices serving
each guest room shall automatically
shut off the supply of outdoor air to the
guest room and shut off exhaust air
from the guest room.

Exception to 6.4.3.3.5.2

Guest room ventilation systems shall be
permitted to have an automatic daily
preoccupancy purge cycle that provides
daily outdoor air ventilation during
unrented periods at the design
ventilation rate for 60 minutes or at a
rate and duration equivalent to one air
change.
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6.4.3.3.5 Automatic Control of
HVAC in Hotel/Motel Guest
Rooms
r—_ _*
ﬂ * 6.4.3.3.5.3 Automatic
i Control
* Card key card controls
shall be permitted to be
used to indicate
occupancy.
k __-‘
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6.4.3.4 Ventilation
System Controls

* 6.4.3.4.1 Stair and Shaft Vents

« Stair and elevator shaft vents shall
be equipped with motorized
dampers that are capable of and
configured to automatically close
during normal building operation and
are interlocked to open as required
by fire and smoke detection systems
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6.4.3.4 Ventilation 6.4.3.4.2 Shutoff Damper Controls
| . System Controls

% A * 6.4.3.4.2 Shutoff Damper Controls * Exceptions to 6.4.3.4.2

« All outdoor air intake and exhaust systems « 1. Nonmotorized (gravity back draft) dampers are acceptable for exhaust and relief in
shall be equipped with motorized dampers buildings less than three stories in height and for outdoor air intakes and exhaust and relief
that will automatically shut when the systems dampers in buildings of any height located in Climate Zones 0, 1, 2, and 3. Nonmotorized
or spaces served are not in use. Outdoor air dampers for outdoor air intakes must be protected from direct exposure to wind.
and exhaust/relief dampers shall be capable * 2. Nonmotorized dampers are acceptable in systems with a design outdoor air intake or
of a!nd configured to autqmatlcally shut off * exhaust capacity of 300 cfm or less.
during preoccupancy building warm-up,
cooldown, and setback, except when the * 3. Dampers are not required in ventilation or exhaust systems serving unconditioned
supply of outdoor air reduces energy costs or spaces.
when outdoor air must be supplied to meet * 4. Dampers are not required in exhaust systems serving Type 1 kitchen exhaust hoods.

code requirements. s . .
q * 5. Dampers are not required in systems intended to operate continuously.
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6.4.3.4 Ventilation System Controls Section 6.4.3.4.5 Enclosed Parking Garage

Table 6.4.3.4.3 Maximum Damper Luugt"". cfm per 2 at 1.0 in. of water Ve n tl Iatl O n
G e
| Nonmotorized® | Motorized | Nonmotorized® [ Motorized | Enclosed parking garage ventilation systems shall automatically detect contaminant levels
e and stage fans or modulate fan airflow rates to 50% or less of design capacity, provided
A i 20 4 2 4 . . .
. ol i acceptable contaminant levels are maintained.
Any height 20 10 20 10
4,58.5C Exceptions to 6.4.3.4.5
Fewer than three stories 208 10 20 10
Three or more stories 20° 10 20 10 1. Garages less than 30,000 ft with ventilation systems that do not utilize mechanical
5A.6,7.8 cooling or mechanical heating.
Fewor than threo stories. 207 4 20 4 g .
—e=—r 200 % 20 2. Garages that have a garage area to ventilation system motor nameplate horsepower ratio
2. When tested in accordance with AMCA Standard 500-D. that exceeds 1500 ft2/hp and do not utilize mechanical cooling.
b. Dampers smaller than 12 in. in height, width, or diameter need not be tested but shall be of the same design and
construction as the smallest tested damper 2. Where not permitted by the authority having jurisdiction
meeting the listed leakage rate requirement.

c. Nonmotorized dampers smaller than 24 in. in height, width, or diameter may have a leakage rate of 40 cfm/ft2.
d. Where allowed by Section 6.4.3.4.2, Exception 2.

111 112
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6.4.3.5 Heat-Pump Auxiliary Heat Control

» Heat pumps equipped with internal
electric resistance heaters shall
have controls that prevent
supplemental heater operation
when the heating load can be met
by the heat pump alone during
both steady-state operation and
setback recovery.

» Supplemental heater operation is
permitted during outdoor coil
defrost cycles

© 2025 Shums Coda Associates 113

* 6.4 Mandatory Provisions
* 6.4.3.6 Humidification and Dehumidification

» Humidity control shall prevent the use of fossil fuel
or electricity to produce relative humidity above
30% in the warmest zone served by the
humidification system and to reduce relative
humidity below 60% in the coldest zone served by
the dehumidification system.

Where a zone is served by a system or systems
with both humidification and dehumidification
capability, means (such as limit switches,
mechanical stops, or, for DDC systems, software
programming) shall be provided capable of and
configured to prevent simultaneous operation of
humidification and dehumidification equipment.

© 2025 Shums Coda Associates

6 Heating, Ventilating, and Air Conditioning

114

113

6 Heating,
Ventilating, and Air
Conditioning

* 6.4 Mandatory Provisions

* 6.4.3.10 Direct Digital Control (DDC)
Requirements

« Direct digital control shall be required as
follows.

* 6.4.3.10.1 DDC Applications

« DDC shall be provided in the
applications and qualifications listed in
Table 6.4.3.10.1.

©2025 Shums Coda Associates
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6 Heating, Ventilating, and Air Conditioning
6 4 Toble 6.4.3.10.1 DOC Applications and Qualifications
.

;
Mandatory New budding Alr-handling sysham and all zones senved by the Indvidusal systems supplying mofe than three zones
PrOVisions systam and with fan sysiam bhp of 10 hp and langar

Chillpd-wator plant and all colls and ferminal units Individual plants supplying mono Ihan thied Zones
served by the systom and with design cooling capacity of 300,000 Biuh
e Bargor
Hot-water plant and all coils and lerminal units sérved  Indhvidual plants supplying more than three zones
by the system and with design heating capacity of 300,000 Btuh
and larger
Aligration of Zofw lerminal unil such as VAV bax Whoro auisting zones served by tho sama air-
addition handiing, chiled-water, or hol-water systam have
Doc
Alr-handiing sysfom o 1an coil Whare axisfing air-handling systems and tan colls
sarved by the sama chilad- o hod-water plant have
Doc
New air-handiing syster and al new Zones Individual systers with {an system bhp of 10 hp and
served by the system larger and supplying more than three zonas and
more than T5% ol 2ones ara new
New or upgradad chilled-water plant Whara all chilers are now and plant design cooling
capacity is 300,000 Biwh and larger
New or upgraded hot-water plant Whare all boders afe new and plant dasign haating
capacity is 300,000 Btuh and largar
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6.4.3.12 Economizer Fault Detection and Diagnostics (FDD)

AR
« Air-cooled direct-expansion cooling Airflow  Infurmation tew

units listed in Tables 6.8.1-1 and
6.8.1-2, where an air economizer is
installed in accordance with
Section 6.5.1, shall include a fault
detection and diagnostics (FDD)
system complying with the
following:

2025 Shums Coda Associates 117

6.5 Prescriptive Compliance Path

Tabile 6.5.1-1 Minimum Fan-Cooling Unit Size for which an Economizer Is Required

Climute Zone | Cooling Capacity for which an Econamizer is Required
0A, 08, 14,18 No economizer requirement  Table 8.5.1.2 Eliminate Required Economizer for Comfort Cooling by

Incrensing Cooling Efficiency

117

2A, 28, 3A, 4A, 5A, BA, 38,3C, 48,4C, 58,5C. 88, 7.8 54,000 Bruh
[(commzzee. .1 AN mprommee |

2A 7%

« 6.5.1 Economizers - s
3A e
3B 2%
c [
an 2%
48 A
o [
5A 49
58 5%
5C )
8A L
&8 &%
7 T
L] 7
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6.5 Prescriptive Compliance Path

* 6.5.2 Simultaneous Heating and Cooling
Limitation

* 6.5.2.1 Zone Controls

» Zone thermostatic control shall prevent

* a. reheating;

* b. recooling;

 ¢. mixing or simultaneously supplying air that
has been previously mechanically heated and
air that has been previously cooled, either by
mechanical cooling or by economizer systems;
and

« d. other simultaneous operation of heating and
cooling systems to the same zone.

2025 Shums Coda Associates 119
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6.5 Prescriptive Compliance Path

* 6.5.2.2 Hydronic System
Controls

* The heating of fluids in hydronic
systems that have been previously
mechanically cooled, and the
cooling of fluids that have been
previously mechanically heated,
shall be limited in accordance with
Sections 6.5.2.2.1 through
6.5.2.2.3.

2025 Shums Coda Associates 120
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6.5 Prescriptive Compliance Path

* 6.5.6 Energy Recovery

Table 6.5.6.1.2-1 Exhaust Air Energy Recovery Requirements
for Ventilation Systems Operating Less than 8000 Hours per Year

| % Outdoor Air at Full Design Alrflow Rate

38,3C, 4B, 4C, 5B NA NA NR NA NR NR NA

0B, 18, 2B,5C NR NR NR NA =26000 *12000 25000
68 28,000 26500 11000 =5500 4500 23500 =2500
OA, 14, 24 3A, 44, 226,000 16,000 +5500 #4500 =3500 =2000 =1000
54, BA

7.8 4500 4000 2500 =1000 =140 =120 =100

© 2025 Shums Coda Associates

Climate Zone Design Supgly Fan Alrfiow Rute, cim

* 6.5.6 Energy Recovery

Table 6.5.6.1.2-2 Exhaust Air Energy Recovery Requirements
for Ventilation Systems Operating Greater than or Equal to 8000 Hours per Year

| % Outdoor Airat Full Design Alrflow Rate

Climate Zone

ac

0B, 1B, 2B, 3B, 4C.5C NR =19.500 =8000 =5000 =4000
0A, 1A, 2A, 3A, 4B, 6B 22500 #2000 =1000 =500 =140
4A, 5A GA.BB.7. 8 =200 =130 =100 =80 270
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6.5 Prescriptive Compliance Path
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6.5 Prescriptive Compliance Path

» 6.5.8 Radiant Heating Systems

* 6.5.8.1 Heating Unenclosed
Spaces

» Radiant heating shall be used
when heating is required for
unenclosed spaces.

© 2025 Shums Coda Associates

* 6.5.8 Radiant Heating Systems
* 6.5.8.2 Heating Enclosed Spaces

» Radiant heating systems that are used as
primary or supplemental heating for enclosed
spaces must be in conformance with the
governing provisions of the standard, including
but not limited to the following:

« a. Radiant hydronic ceiling or floor panels (used
for heating or cooling)

* b. Combination or hybrid systems incorporating
radiant heating (or cooling) panels

« c. Radiant heating (or cooling) panels used in
conjunction with other systems such as VAV or
thermal storage systems

© 2025 Shums Coda Associates

6.5 Prescriptive Compliance Path

124

123
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Section 6.6 Alternate Compliance Path 6 Heating, Ventilating, and Air Conditioning
«/, 6.7.2 Completion Requirements

* 6.6.1 Computer Rooms Systems

» HVAC systems only serving the
heating, cooling, or ventilating
needs of a computer room with IT
equipment load greater than 10 kW
shall comply with ASHRAE
Standard 90.4, Energy Standard
for Data Centers.

The following requirements are mandatory provisions and are necessary for
compliance with the standard.

6.7.2.1 Drawings

e i o " Jot H o Salat FaVaWN ] £ N e £ '
Coristractiorraocdarieriis srdirrequire tindt, Withir o aadysSarter thieuate 0T SySsternn
&»  acceptance, record drawings of the actual installation be provided to the building
owner or the designated representative of the building owner.

6.7.2.2 Manuals

€onstructiondocuments-shattrequire-thatanoperatingmanuat-and-amaintenance
Zsa  manual be provided to the building owner or the designated representative of the
o s PR m acceptance.
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6 Heating, Ventilating, and Air Conditioning

I Section 7 Service Waler Heating I

!

* 6.7.2.4 System Commissioning

+ HVAC control systems shall be L PoSETy S J
tested to ensure that control Y
elements are calibrated, adjusted, | Section T:2 Dafiriion o Dompiancs Fae ]
and in proper working condition. v
For projects larger than 50,000 ft2 [ Sacion 14 Mendwoly Proveiens ]
conditioned area, except e ol M- =i
warehouses and semiheated Sanls i aai fopom 0.
spaces, detailed instructions for Pain Budget Ratiog
commissioning HVAC systems ————
(see Informative Appendix E) shall ) | Section 7.7 Submittals |
be provided by the designer in v
plans and specifications | Section 7.8 Product Information ]
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7 Service Water Heating

» 7.4 Mandatory Provisions
« 7.4.2 Equipment Efficiency / -

« All water-heating equipment, hot-
water supply boilers used solely for
heating potable water, pool heaters, o
and hot-water storage tanks shall
meet the criteria listed in Table 7.8.
Where multiple criteria are listed, all
criteria shall be met. Omission of
minimum performance requirements
for certain classes of equipment does
not preclude use of such equipment
where appropriate. Equipment not
listed in Table 7.8 has no minimum
performance requirements.

2025 Shums Coda Associates 129

ASHRAE 90.1 - 2019

129

7 Service Water Heating

7.4 Mandatory Provisions

7.4.3 Service Hot-Water Piping Insulation
The following piping shall be insulated to levels shown in Section 6, Table 6.8.3-1:

a. Recirculating system piping, including the supply and return piping of a circulating
tank type water heater.

b. Tthe first 8 ft of outlet piping for a constant-temperature nonrecirculating storage
system.

c. The first 8 ft of branch piping connecting to recirculated, heat-traced, or impedance
heated piping.

d. The inlet piping between the storage tank and a heat trap in a nonrecirculating
storage system.

e. Piping that is externally heated (such as heat trace or impedance heating).

2025 Shums Coda Associates 131

7 Service Water Heating
Table 7.8 Performance Requiremants for Water-Heating Mini
Subcategory of
Equipment Type Rating Condition Performance Required *
Electric table-top water 12 kW Resistanca 20 gal Ses footnots (g).
heaters
Electric water haators 12 kW0 Resistance 20 gal See loalnote (g}
=12 ki Resistance =20 gal 0.3 + 27TVm %h Section G.2 of
ANSI 221 103
24 Armps and Heat pump Soo lootnate {g).
250 Volis
Gas storage 75,000 Btuh =20 gal See footnota (g).
Sesi i =75,000 Bt <4000 (Bruhiigal 80% E, (04800 + 110V Suctians 6.1
S B and G.2 of ANSI
3 h
2103
Gas mstantaneous =50,000 Bluhand 4000 (Bluh)gal Sea footnata (g).
waler hoalors 200,000 Bluh and <2 gal
200,000 Bluh® 4000 (Bruh)igal BO% E, Sections G.1
and <10 gal and G.2 of ANS!
200,000 Budi 4000 (Bruh)igal B0% E, (Q/800 + 110V} it
—HLL SL, Bruh
Oil storage 106,000 Bluh 20 gal Sea loctnote (g)
water hoatars 105,000 Buh <4000 (Biuhjigal BO% E, (0800 + 110./V) S
* and G.2 of ANSI 130
0 5L, Buh
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7.4.4 Service Water-Heating
System Controls

* 7.4.4.1 Temperature Controls

» Temperature controls shall be
provided that allow for storage
temperature adjustment from
120°F or lower to a maximum
temperature compatible with the
intended us

» Exception to 7.4.4.1

* When the manufacturers’
installation instructions specify a
higher minimum thermostat
setting to minimize condensation
and resulting corrosion.

© 2025 Shums Coda Associates 132
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7.4.4 Service Water-Heating
System Controls

* 7.4.4.2 Temperature
Maintenance Controls

» Systems designed to maintain
usage temperatures in hot-water
pipes, such as recirculating hot-
water systems or heat trace,
shall be equipped with automatic
time switches or other controls
that can be set to switch off the
usage temperature maintenance
system during extended periods
when hot water is not required.

2025 Shums Coda Associates 133

7.4.4 Service Water-Heating
System Controls

* 7.4.4.3 Outlet Temperature
Controls

» Temperature controlling means
shall be provided to limit the
maximum temperature of water
delivered from lavatory faucets in
public facility restrooms to 110°F.

© 2025 Shums Coda Associates 134
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7.4.4 Service Water-Heating
System Controls

* 7.4.4.4 Circulating Pump
Controls

* When used to maintain
storage tank water
temperature, recirculating
pumps shall be equipped with
controls limiting operation to a
period from the start of the
heating cycle to a maximum of
five minutes after the end of
the heating cycle.

2025 Shums Coda Associates 135

7 Service Water Heating

» 7.4 Mandatory Provisions
* 7.4.5.1 Pool Heaters

* Pool heaters shall be equipped
with a readily accessible on/off
switch to allow shutting off the
heater without adjusting the
thermostat setting. Pool heaters
fired by natural gas shall not have
continuously burning pilot lights.

2025 Shums Coda Associates 136
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7 Service Water Heating

» 7.4 Mandatory Provisions
* 7.4.5.2 Pool Covers

» Heated pools shall be equipped
with a vapor retardant pool cover
on or at the water surface.

* Pools heated to more than 90°F
shall have a pool cover with a
minimum insulation value of R-12.

2025 Shums Coda Associates

» 7.4 Mandatory Provisions
* 7.4.5.3 Time Switches

» Time switches shall be installed on
swimming pool heaters and pump

* Exceptions to 7.4.5.3

* 1. Where public health standards
require 24-hour pump operation.

* 2. Where pumps are required to
operate solar and waste heat
recovery pool heating system

137 2025 Shums Coda Associates 138

7 Service Water Heating

139 2025 Shums Coda Associates 140

* b. The standby loss is to be
determined for a test period of 24
hours duration while maintaining a
boiler water temperature of at least
90°F above ambient, with an
ambient temperature between
60°F and 90°F. For a boiler with a
modulating burner, this test shall
be conducted at the lowest input.

137 138
7 Service Water Heating 7 Service Water Heating
7.5 Prescriptive Compliance Path 7.5 Prescriptive Compliance Path
» 7.5.1 Space Heating and Service d y * a. The single space-heating boiler,
Water Heating ! or the component of a modular or
» The use of a gas-fired or oil-fired E multiple boiler system that is
space-heating boiler system S heating the service water, has a
otherwise complying with Section 6 TN standby loss in Btu/h not
to provide the total space heating (N exceeding (.13'3 x pmd + 400)/n
and service water heating for a e Whefe pmd is the pfobable
building is allowed when one of the | maximum demand in gal/h
following conditions is met: determined in acqordapce with the
— procedures described in generally
i j ] accepted engineering standards
o g and hand-books, and n is the
fraction of the year when the
outdoor daily mean temperature is
greater than 64.9°F.
139 140
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7 Service Water Heating
7.5 Prescriptive Compliance Path

« c. Itis demonstrated to the
satisfaction of the authority having
jurisdiction that the use of a single
heat source will consume less
energy than separate units.

energy
« d. The energy input of the
combined boiler and water heater
system is less than 150,000 Btu/h.

© 2025 Shums Coda Associates 141

7 Service Water Heating
7.5 Prescriptive Compliance Path

+ 7.5.2 Service Water-Heating
Equipment

+ Service water-heating equipment
used to provide the additional
function of space heating as part of
a combination (integrated) system
shall satisfy all stated requirements
for the service water-heating
equipment.

© 2025 Shums Coda Associates 142
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7 Service Water Heating
7.5 Prescriptive Compliance Path

« 7.5.3 Buildings with High-Capacity
Service Water-Heating Systems

» New buildings with gas service water-
heating systems with a total installed gas
water-heating input capacity of 1,000,000
Btu/h or greater, shall have gas service
water-heating equipment with a minimum
thermal efficiency (Et) of 90%. Multiple units
of gas water-heating equipment are allowed
to meet this requirement if the water-heating
input provided by equipment with thermal
efficiency (Et) above and below 90%
provides an input capacity-weighted
average thermal efficiency of at least 90%.

© 2025 Shums Coda Associates 143

143

© 2025 Shums Coda Associates

7 Service Water Heating
7.5 Prescriptive Compliance Path

Exceptions:

1. Where 25% of the annual service
water-heating requirement is
provided by site-solar energy or site-
recovered energy.

2. Water heaters installed in
individual dwelling units.

3. Individual gas water heaters with
input capacity not greater than
100,000 Btu/h.
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CHAPTER 8

POWER

145

145

ASHRAE 90.1 - 2019

I Section 8 - Power

1

i Section 8.1 - General

1

I Saction B 2 ~ Definitions of Compliance Paths

[ Section 8.4 - Mandatory Prowsions.

:
Secton 86~ Section 8.5 -
[ ARemate I [ Prescrptve Path -| 50:;:\“1! = Energy

Compliance Path {not used)

1

I Section 8.7 - Submittals

I

I Section 8.8 - Product information (nat used)
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Power

« 8.1.4 Alterations to Existing Buildings

» Exception to 8.1.4
the same site.

» 8.1.41

systems that are being altered.
*+8.1.4.2

« Alterations to building service equipment or systems shall comply with the
requirements of this section applicable to those specific portions of the building and its

» Compliance shall not be required for the relocation or reuse of existing equipment at

» Any new equipment subject to the requirements of this section that is installed in
conjunction with the alterations as a direct replacement of existing equipment shall
comply with the specific requirements applicable to that equipment.

147
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146

148

8.2.1 Requirements for All Compliance Paths

{ with Section 8.1, “General”;
w Section 8.4, “Mandatory Provisions”; and Section 8.7,
® “Submittals.”
® Exception to 8.2.1
“#% Power distribution systems and equipment only serving a
® computer room with IT equipment load greater than 10 kW
¥ shall be permitted to comply with Section 8.5 8.6,

“Alternative Compliance Path.”
7 Ik

Power distribution systems and equipment only shall comply [2 -y

37



8.4.2 Automatic Receptacle Control
The following shall be automatically controlled:

a. At least 50% of all 125V, 15 and 20 amp receptacles in all private offices, conference rooms,
rooms used primarily for printing and/or copying functions, break rooms, classrooms, and
individual workstations.

b. At least 25% of branch circuit feeders installed for modular furniture not shown on the
construction documents.

This control shall function on:

a. a scheduled basis using a time-of-day operated control device that turns receptacles off at
specific programmed times an independent program schedule shall be provided for controlled
areas of no more than 5000 ft2 and not more than one floor (the occupant shall be able to
manually override the control device for up to two hours);

b. an occupancy sensor that shall turn receptacles off within 20 minutes of all occupants leaving
a space; or

c. an automated signal from another control or alarm system that shall turn receptacles off
within 20 minutes after determining that the area is unoccupied.

All controlled receptacles shall be permanently marked to visually differentiate them from
uncontrolled receptacles and are to be uniformly distributed throughout the space.

Plug-in devices shall not be used to comply with $g6$ian,8 &2 associates 149

ASHRAE 90.1 - 2019

149

Power Mandatory

Exceptions to 8.4.2 ‘
Receptacles for the following shall not
require an automatic control device:

1. Receptacles specifically designated for
equipment requiring continuous operation
(24/day, 365 days/year).

2. Spaces where an automatic control
would endanger the safety or security of
the room or building occupants.

©2025 Shums Coda Associates. 150

8.4.3 Electrical Energy Monitoring

8.4.3.1Monitoring

* Measurement devices shall be installed in new buildings to monitor the electrical
energy use for each of the following separately:

+ a. Total electrical energy b. HVAC systems c. Interior lighting d. Exterior lighting
+ e. Receptacle circuits

« For buildings with tenants, these systems shall be separately monitored for the total
building and (excluding shared systems) for each individual tenant.

* Exception to 8.4.3.1

* Up to 10% of the load for each of the categories (b) through (e) shall be allowed to
be from other electrical loads

2025 Shums Coda Associates 151
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Power Mandatory
8.4.3.2 Recording and Reporting

The electrical energy use for all loads
specified in Section 8.4.3.1 shall be
recorded a minimum of every 15 minutes
and reported at least hourly, daily, monthly,
and annually.

The data for each tenant space shall be
made available to that tenant.

In buildings with a digital control system
installed to comply with Section 6.4.3.10,
the energy use data shall be transmitted to
the digital control system and graphically
displayed.

The system shall be capable of maintaining
all data collected for a minimum of 36
months

2025 Shums Coda Associates
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Power Mandatory
Exceptions to Sections 8.4.3.1 and 8.4.3.2

+ 1.Building less than 25,000 ft2.

* 2.Individual tenant spaces less than 10,000 ft2.

 3.Dwelling units

* 4.Residential buildings with less than 10,000 ft2of
common area.

« 5.Critical and Equipment branches of NEC Article 517.

2025 Shums Coda Associates
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il only serving a computer room with IT
equipment load greater than 10 kW shall
comply with ASHRAE Standard 90.4, Energy

e —— A ot e el i .
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8.7.3 Completion Requirements
+ 8.7.3.1Record Documents )
» Construction documents shall .
require that within 90 days after the
date of system acceptance, record
documents shall be provided to the \
building owner, including \ P

oy

* a. a single-line diagram of the
building electrical distribution
system and “

« b. floor plans indicating location
and area served for all distribution

2025 Shums Coda Associates
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8.7.3 Completion Requirements

* 8.7.3.2 Manuals

» Construction documents shall require that an operating manual and maintenance
manual be provided to the building owner. The manuals shall include, at a minimum,
the following:

+ a. Submittal data stating equipment rating and selected options for each piece of
equipment requiring maintenance.

* b. Operation manuals and maintenance manuals for each piece of equipment requiring
maintenance. Required routine maintenance actions shall be clearly identified.

» c. Names and addresses of at least one qualified service agency.
+ d. A complete narrative of how each system is intended to operate.

» Enforcement agencies should only check to ensure that the construction documents
require this information to be transmitted to the owner and should not expect copies of
any of the materials.

155
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| Sectons Ui | Lighting 9.1 General
| Seclion 9.1 General | * 9.1.2 Lighting Alterations
Y + For the alteration of any lighting system in
. - . an interior space, that space shall comply
I Section 9.2 Definition of Compliance Paths I with the lighting power density (LPD)
¥ ahllowancels of Section 9.5.2 Sor 9.6.19a2d1 ]
- the control requirements of Section 9.4.1.
| Section 9.4 Mandatory Provisions | @), (b, (c), (d). (g), (h). and (i), as
e applicable to that space.
Section 8.5 Section 9.6 Section 11 Appendix G
ﬂﬂfﬁ' e Eiau:-";ﬁl:m Path 33331’{ 1| Petormancs Ratg * For the alteration of any lighting system for
Compl Path | | space-by-Sp the exterior of a building application, that
Method lighting system shall comply with the
— — lighting power density (LPD) allowances of
“““-——h____\_\“_/,-f‘_ Section 9.4.2 applicable to the area
— : illuminated by that lighting system and the
| Section 8.7 Submittals | applicable control requirements of Sections
9.4.1.4 and 9.4.2.
© 2025 Shums Coda Associates 157 2025 Shums Coda Associates 158
157 158

9.2 Compliance Paths

ng htlng 9 1 General Lighting systems and equipment shall comply with Section 9.2.1 and Section 9.2.2.

Exception to 9.1.2 . .
9.2.1 Requirements for All Compliance Paths

Lighting systems and equipment shall comply with Section 9.1 “General”; Section 9.4,
“Mandatory Provisions”; and Section 9.7, “Submittals. Compliance with Section 9 shall be
achieved by meeting all of the requirements of Section 9.1, “General”; Section 9.7, “Submittals”;
and one of the following:

1. Alterations that involve 20% or less of the connected
lighting IoaP in a space or area need not comply with
these requirements, provided that such alterations do
not increase the installed lighting power.

a. Section 9.3, “Simplified Building Method Compliance Path”
b. Section 9.4, “Mandatory Provisions”, and Section 9.5, “Building Area Method”
c. Section 9.4, “Mandatory Provisions,” and Section 9.6, “Space-by-Space Method”

2. Lighting alterations that only involve replacement of
lamps plus ballasts/drivers or only involve one-for-one
luminaire replacement need only comply with LPD
requirement and Section 9.4.1.1(h) or 9.4.1.1(i).

The installed lighting power identified in accordance with Section 9.1.3 shall not exceed the
3. Routine maintenance or repair situations lighting power allowance developed in accordance with Section 9.2.1(a), (b), or (c).

Trade-offs of lighting power allowance among portions of the building for which a different
02020 Shums Coda Aesociates 0 calculation method has been used for compliancearenst permitted. 160

159 160
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9.3 Simplified Building Method Compliance Path

The Simplified Building Method contains the requirements for
interior lighting in Section 9.3.1 and exterior lighting in Section 9.3.2
and shall be allowed to be used where at least 80% of the floor area
supports either office buildings, retail buildings, or school buildings.
The Simplified Building Method shall be used for new buildings or
tenant improvements of less than 25,000 ft2. Interior and exterior
wattage allowances shall be calculated and complied with separately.
9.3.1 Simplified Building Method of Calculating Interior Lighting
Power Allowance

Buildings (new and alterations) shall comply with the lighting power
allowance and control requirements of Tables 9.3.1-1, 9.3.1-2, and
9.3.1-3.

9.3.2 Simplified Building Method of Calculating Exterior Lighting
Power Allowance

For all building types listed in Section 9.3, exterior areas (new and
alterations) shall comply with the lighting power allowance and
control requirements of Tables 9.3.1-1, 9.3.1-2, and 9.3.1-3.

© 2025 Shums Coda Associates
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Table 9.3.1-1 Simplified Building Method for Office Buiidings

All spaces in office bulidings other than parking  0.70 Wi
gamages, and corridors

Office spaces less than of equal 1o 250 h®, 0.70 wWin®
classrooms, conference reoms, meating rooms,
training rooms, storage rooms, and break rooms

Offico spaces greater than 250 2 and restrooms 0,70 Wi®

Stairwells and corridors in office buikdings and 0.70 Wit
parking garagos

Parking garages 013 Wi

B, All Sghts in Tha space shal ba conbolied

Interior Lighting Power
Intericr Space Type Allowance

Controls *

All lighting shall be sutomaticatly controlled to

turn off whan the Wmmmmupudw
to be

Lighting load not exceading 0.02 W/ multiplied

by the gross lighted area of the building shall be

pasmitted 1o operate at all limes.)

Each space shall have a manual confrol device

that allows thi cccupant 1o reduce lighting powar

by a minimum of 50% and to turn tha lighting off.

These spaces shall also be controlled by

MANUAON OCCUDANT SBNSONS.

These spaces shall also be controlled by
occupant sensors.
These spaces shall also be controlled by
occupant sensors that reduce the kghting power
by & minimum of 50% when no activity is
detected for nat longer han 20 minutes and be
mnuallnd to tumn off when the buiding is either
or o be

m.wmmmwmmmww

turn off during garage nonoperating hours.

Lighting shall also ba controlid by occupant

sensors. Conlrols shall reduce the power by a

minimum of 50% whan no activity Is datected for

ot bonger than 20 minutes. No device shall
trol more than 3600 1.

conl
© 2025 Shums Coda Assaciates
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Table 9.3.1:2 Simplitied Bullding Method for Retsll Bulldings

AS spaces i retnil budkngs otfer than 1.00 W' Al bighting shall be automatcally controlied to tum off
parking garages. stairmels, and comaons whan the busdding s aitfier unoccupied o schoduled 1 be

Wi musiphod by the groas bghtod neea of tha busding
Muwmmﬂﬂ'ﬂmnaum!

Each that asows
mu:mummlm powesr by & minimum of
S0rv and to tuen tha ighting oft

Sales area 100 wn? Those spaces shall also be controlled

* by continuous dayight dmming coerois ¥ in spaces
foptghting.

Siock rooms, dressing/Mting rooms. locker 1,00 WA These spaces shall alsa be controlied by;
Fma, Al OO UG- OF MAMUIEON COCUPAN? Sensar, and
dlaylight dhmiming controls ® i spaces with loplighting
Office spaces, conference rooms. meeting 1.00 W hunmmumnmmmmhq :
roGmS, raining rooms, Sorage ooms, break MUl C CocupAN Sensars, and cominuous dayigh
rooms, and ulily soaces dlimering controls ™ nw-mhm
Stairwolis and comidors in fetad buddings and 100 W Thase spaces shall alsa bo contralled by dccupwt
parking arages Sonsons That 1oduce th Ghiing powar by a mirknum of
0% i i Deteity 18 BONSEL o Ao longer Thar 10
it and be controed 10 am off whan the bulkdng is
witier
Parking garages. oa3wm? Al ighting shall be asutomatically controlied ko tum off
e DAGS OSGPHASG Noud. Lighting shalt sies be

far net longi Bhan 20 mintes. No devis shall control
mare than 3600

T T e —— © 2025 Shums Coda Associates
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Table 9.3.1-3 Simplified Building Method for School Buildings

Intariar Lighting

wer Allowance

All spaces in school buildings other than 0,70 Wh?
parking garagaes, stabrwells, and corridors

c . offices spaces, 070w
rooms, meeting rooms, fibrary, storage
rooms, and break rooms

Gymnasiums and caleterias 0,70 Wh?
Restrooms 070 wm?

Stalrwetis and corridors in school buildings  0.70 Wit®
and parking garages

Parking garagas 013 Wm

. AN ights in The spece shall b contolied

Controls*

g shall be : mmnﬂm

the

ummp-; (Exception: Llwwlnqmnuexmﬂm
W multiphod by the gross lighted area of the building
shall be pemitted to operate af all imes )

Each space shall have a manual confrof dovice thal allows.
fhe occupant to reduce lighting power by & minimum of 50%
and to tum the lighting off,

These spaces shall also be controlled by manuakon
‘ocCUpant SEnsors.

Thess spaces shall also be controfiad by OCCUPANT SENSOVE.
Thess spaces shall also be controlled by ocoupan! sensors
Thesa mmm:hommmﬂwhymnrm

controlled 1o turn off when the bulding is aitfer unoccupeed
of schaduled 10 be unoccupied,

Al lighting shall be automatcally controlied to tum off
during garage noncperating hours. Lighting shall also be
controlled by occupant sensors. Confrols shall reduce the
power by a minimum of 50% whan no activity is detected for
nat longer than 20 minutes. No devica shall control more
than 3800 #.

© 2025 Shums Coda Assaciates
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Table 9.3.2 Simplified Method for
Exterior Lighting Power

Exterior Area Type Allowance™® Controls®

Base allowance 200 W Lurminaires shall be tumed off or the power reduced
bya of 75% during g hours.

Fagade lighting and special featura areas, 0.10 Wi Luminaires shall be tumed off or the power reduced

walkways, plazas bya of 75% during g hours.

Landscape 0.04 Wi Luminaires shall be tumad off or the power reduced
bya of 75% during g hours.

Entry doors 14 Wilinear foot Luminaires shall be tumed off or the power reduced
bya of 75% during g hours.

Stairs and ramps 0.7 Wi Mo additional controls required.

Parking lots and drives 0.05 wWin* Luminaires mounted 25 it or less above grade shall
be controlied 1o reduce the power by al least 50%
when no activity is detected for not longer than 15
minutes

All other areas not listed 0.20 Win® Lurminaires shafl be turned off or the power reduced

by & mini of 75% during g hours.

. To cakulate the exterior allcwance, mutiply the space or afea square lootage by the aliowed W/ and sum Ihe extarior aliowances and the base allowance
oy multiplying the tacade area by the allowed WY, Fagade allowance shall not be iraded with ciher xterior areas

o batwoen soparate iacade areas
b. For bulidings in Lighting Zone 2, as defined in Table §.4 2.1, decrease exterior aliowances by 20%. For buidings in Lighting Zona 4, as defined in Table 9.4.2-1
increase extonior allowances by 5%
©. All extarior lighting shall be automatically controlled by efher a photocs or 8N SFEEOAMIENLIER, SRich 10 shit off the ighting when daylight is available

ASHRAE 90.1 - 2019
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LIGHTING
9.4 Mandatory Provisions

Interior Lighting Controls 9.4.1.1

© 2025 Shums Coda Associates

9.4.1.1 Interior Lighting Controls

For each space in the building, all of the lighting control functions
indicated in Table 9.6.1, for the appropriate space type in the first
column, and as described below, shall be implemented.

All control functions indicated as “REQ” are mandatory and shall "
be implemented. ™

If a space type has control functions indicated as “ADD1,” then at
least one of those functions shall be implemented. &

If a space type has control functions indicated as “ADD2,” then at
least one of those functions shall be implemented.

For space types not listed, select a reasonably equivalent type.

If using the Space-by-Space Method, the space type used for
determining control requirements shall be the same space type
that is used for determining the LPD allowance.

2025 Shums Coda Associates
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» a. Local control: There shall be one or more manual
lighting controls in the space that controls all of the lighting
in the space.

» Each control device shall control an area

(1) no larger than 2500 ft2 if the space is < 10,000 ft2
and

(2) no larger than 10,000 ft2 otherwise.

» The device installed to comply with this provision shall be
readily accessible and located so that the occupants can
see the controlled lighting when using the control device.

© 2025 Shums Coda Associates
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9 lighting

* 9.4.1.1 Interior Lighting Controls

* b. Restricted to manual ON: None of the
lighting shall be automatically turned on.

« Exceptions

© 2025 Shums Coda Associates 169

9 lighting

* 9.4.1.1 Interior Lighting Controls
« c. Restricted to partial automatic ON:

* No more than 50% of the lighting power
for the general lighting shall be allowed
to be automatically turned on, and none
of the remaining lighting shall be
automatically turned on.

« Exceptions

2025 Shums Coda Associates 170
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9 lighting

* 9.4.1.1 Interior Lighting Controls
« d. Bilevel lighting control:

» The general lighting in the space shall be
controlled so as to provide at least one
intermediate step in lighting power or
continuous dimming in addition to full ON
and full OFF. At least one intermediate step
shall be between 30% and 70% (inclusive)
of full lighting power.

« Exceptions

© 2025 Shums Coda Associates 171

9 lighting

* 9.4.1.1 Interior Lighting Controls

« e. Automatic daylight responsive controls
for sidelighting:

« In any space where the combined input
power of all general lighting completely or
partially within the primary sidelighted
areas is 150 W or greater, the general
lighting in the primary sidelighted areas
shall be controlled by photocontrols.

» Exceptions

2025 Shums Coda Associates 172
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9 lighting

* 9.4.1.1 Interior Lighting Controls
* e. continued:

* In any space where the combined input power of
all general lighting completely or partially within
the primary sidelighted area and secondary
sidelighted area is 300 W or greater, the general
lighting in the primary sidelighted area and
secondary sidelighted area shall be controlled by
photocontrols. General lighting in the secondary
sidelighted area shall be controlled independently
of the general lighting in the primary sidelighted
area.

2025 Shums Coda Associates 173

9 lighting

* 9.4.1.1 Interior Lighting Controls
* e. continued:
* The control system shall have the following characteristics:

* 1. The calibration adjustment control shall be located no higher than 11 ft above the
finished floor.

+ 2. The photocontrol shall reduce electric lighting in response to available daylight using
continuous dimming or with at least one control point between 50% and 70% of design
lighting power, a second control point between 20% and 40% of design lighting power
or the lowest dimming level the technology allows, and a third control point that turns
off all the controlled lighting.

+ 3. The calibration shall not require the physical presence of a person at the sensor
while the calibration is processing.

© 2025 Shums Coda Associates 174
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9 lighting

* 9.4.1.1 Interior Lighting Controls

« f. Automatic daylight responsive controls
for toplighting:

* In any space where the combined input
power for all general lighting completely
or partially within daylight area under
skylights and daylight area under roof
monitors is 150 W or greater, general
lighting in the daylight area shall be
controlled by photocontrols. The control
system shall have the following
characteristics:

(A ETT N iy
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9 lighting

* 9.4.1.1 Interior Lighting Controls
« f. Continued

« 1. The photocontrol shall reduce electric lighting in response to available
daylight using continuous dimming or with at least one control point that is
between 50% and 70% of design lighting power, a second control point
between 20% and 40% of design lighting power or the lowest dimming
level the technology allows, and a third control point that turns off all the
controlled lighting.

» 2. The calibration shall not require the physical presence of a person at the
sensor while the calibration is processing.

« 3. General lighting in overlapping toplighted and sidelighted daylight areas
shall be controlled together with general lighting in the daylight area under
skylights or daylight area under roof monitors.

© 2025 Shums Coda Associates 176
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9 lighting

\/ 9.4.1.1 Interior Lighting Controls * 9.4.1.1 Interior Lighting Controls
* h. Automatic full OFF:

« All lighting, including lighting
connected to emergency circuits,

g. Automatic partial OFF (full OFF shall be automatically shut off within
9 lighti ” complies): 20 minutes of all occupants leaving
ighting : the space.
* A control device meeting this
The general lighting power in the space requirement shall control no more
("-" shall be automatically reduced by at than 5000 ft2.
least 50% within 20 minutes of all
occupants leaving the space. « Exceptions
© 2025 Shums Coda Associates 177 © 2025 Shums Coda Associates 178
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Tabée 9.6.1 Lighting Power Density Allowances Using the Space-by-Space Method and Minimum Control Using Either Method

) )
9 ||g htmg : e T e st o
[} REQs 10 Implemirtad
{21 A onat ora ACIDN (when prosent] thal be wromererded
() At iaus! ora ADOD (wrien presart) sl be eyt

* 9.4.1.1 Interior Lighting Controls
* i. Scheduled shutoff:
« All lighting in the space, including lighting connected to emergency circuits, shall be
automatically shut off during periods when the space is scheduled to be unoccupied using 7
either reT—— DoMMmEneg NA REQ Azot Ao REG REQ ADO2 ADC2
« (1) a time-of-day operated control device that automatically turns the lighting off at specific 120800 40 i g oonmanen A rEn Aol a0 mED D rea Acoe A0
programmed times or 20t haight bazsoma A REQ Aoot Mo\ ReD rEQ Aeg abce  Apoz
* (2) a signal from another automatic control device or alarm/security system. The control B “incs
device or system shall provide independent control sequences tha w—— s - e T — — o s
. (1) control the lighting for an area of no more than 25,000 ft2, Common conter e . REQ Aot M01 REO REQ REG Aoz ADDZ
. (2) include no more than one floor, and Oy ass b pen Moot b0t A hED e ADE:Aboe
. 3) shall be programmed to account for weekends and holidays. Any manual control e 2 ' 5 a3 m: e = e s e
|(_ngta_lled to fpr0\$/]|de override of the scheduled shutoff control Shail not fum the D v | gl S A
Ilghtmg on for more than two hours per activation during scheduled off periods and T i : s e = =
shall not control more than 5000 ft2. Pecestachly e * ol L i ] e Py s i
Epods amns (2] 4 REQ ADO ADOH REO RED An0z Anne
2025 Shums Coda Associates e A oliher audonce sealng a'sas 043 i REQ ADOY ADOY REQ REC ADD2 ADOZ
e Banbig Actity e (] [ REQ DOt DO REQ REQ REC ADO2 ADD2
179 180
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LIGHTING AND POWER

* Interior Lighting Controls 9.4.1.1
» Special appliances 9.4.1.3

2025 Shums Coda Associates

181

equipment and these applications. Lighting exempt from interior lighting

= power shall be controlled in accordance with Table 9.2.3.1. Lighting using
additional interior lighting power applications shall be controlled in
accordance with Section 9.6.2.

182
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b. Guestrooms

1. All lighting and all switched receptacles in
guestrooms and suites in hotels, motels, boarding

%
Insert card Key for power.

houses, or similar buildings shall be automatically
controlled such that the power to the lighting and
switched receptacles in each enclosed space will be
turned off within 20 minutes after all occupants
leave that space.

Exception to 9.4.1.3(b)(1)

Enclosed spaces where the lighting and switched
receptacles are controlled by card key controls and
bathrooms are exempt.

2. Bathrooms shall have a separate control device
installed to automatically turn off the bathroom
lighting within 30 minutes after all occupants have
left the bathroom.

Exception to 9.4.1.3(b)(2)
Night lighting of up to 5 W per bathroom is exempt.

183

© 2025 Shums Coda Associates

LIGHTING AND POWER

* c. Supplemental task lighting, including
permanently installed undershelf or
undercabinet lighting, shall be
controlled from either

» 1. a control device integral to the
luminaires or

» 2. alocal control independent of the
control of the general lighting in
accordance with Section 9.4.1.1(a).

« In addition, such lighting shall be
controlled in accordance with Section
9.4.1.1(h) or Section 9.4.1.1(i).

© 2025 Shums Coda Associates
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LIGHTING AND POWER

9.4.1.4 Exterior Lighting Control

Lighting for exterior applications not exempted in Section 9.1 shall meet the following
requirements:

a. Lighting shall be controlled by a device that automatically turns off the lighting when sufficient
daylight is available.

b. All building fagade and landscape lighting shall be automatically shut off between mid-night or
business closing, whichever is later, and 6 a.m. or business opening, whichever comes first, or
between times established by the authority having jurisdiction.

c. Lighting not specified in Section 9.4.1.4(b) and lighting for signage shall be controlled by a
device that automatically reduces the connected lighting power by at least 50% for at least one
of the following conditions:

1. From 12 midnight or within one hour of the end of business operations, whichever is later,
until 6 a.m. or business opening, whichever is earlier

2. During any period when no activity ha$§ Bééwrdetécted for a time of no longer than 15 #finutes

185 186

* Interior Lighting Controls 9.4.1.1
* Special appliances 9.4.1.3
« Exterior Lighting Controls 9.4.1.4

2025 Shums Coda Associates 185

LIGHTING AND POWER LIGHTING AND POWER

« d. Luminaires serving outdoor parking areas and having a rated
input wattage of greater than 78 W and a mounting height of 24 ft
or less above the ground shall be controlled to automatically
reduce the power of each luminaire by a minimum of 50% when
no activity has been detected in the area illuminated by the
controlled luminaires for a time of no longer than 15 minutes. No
more than 1500 W of lighting power shall be controlled together.

All time switches shall be capable of retaining programming and
the time setting during loss of power for a period of at least ten
hours.

Exception to 9.4.1.4

1. Lighting for covered vehicle entrances or exits from buildings or
parking structures where required for safety, security, or eye
adaptation.

2. Lighting that is integral to signage and installed in the signage
by the manufacturer.

« Interior Lighting Controls 9.4.1.1

* Special appliances 9.4.1.3

« Exterior Lighting Controls 9.4.1.4

« Exterior Building Lighting Power 9.4.2

2025 Shums Coda Associates 187 © 2025 Shums Coda Associates 188
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i 9.4.2 Exterior Building Lighting Power

N The total exterior lighting power allowance for all exterior building
applications is the sum of the base site allowance plus the individual
allowances for areas that are designed to be illuminated and are
permitted in Table 9.4.2-2 for the applicable lighting zone in Table 9.4.2-
1. The installed exterior lighting power identified in accordance with
Section 9.1.3 shall not exceed the exterior lighting power allowance
developed in accordance with this section. Trade-offs are allowed only
among exterior lighting applications listed in the Table 9.4.2-2

“Tradable Surfaces” section. The lighting zone for the building exterior is
§| determined from Table 9.4.2-1 unless otherwise specified by the local

£

1

jurisdiction.

ASHRAE 90.1 - 2019

Exception to 9.4.2

1. Lighting used for the following exterior applications is exempt when equipped with a
control device that complies with the requirements of Section 9.4.1.4 and is independent of
the control of the nonexempt lighting:

a. Lighting that is integral to signage and installed in the signage by the manufacturer.

b. Lighting for athletic playing areas.

c. Lighting for industrial production, material handling, transportation sites, and associated
storage areas.

d. Theme elements in theme/amusement parks.

historic landmark structures or buildings.

f. Lighting for water features.

2. Lighting used for the following exterior applications is exempt when controlled separately:
a. Specialized signal, directional, and marker lighting associated with transportation.

b. Lighting integral to equipment or instrumentation and installed by its manufacturer.

c. Lighting for theatrical purposes, including performance, stage, film production, and video
production.

d. Temporary lighting.

e. Lighting for hazardous locations.

f. Lighting for swimming pools.
© 2025 Shums Coda Associates

g. Searchlights.

e. Lighting used to highlight features of public monuments, public art displays, and registered

190

190

‘Zone 0 'Zone 1 ‘Zone 2 ‘Zone 3 Zone 4
Base Site Allowance (Base allowance may be used in tradable or nontradable surfaces.)
‘No allowance [350 W ‘400 w ‘500 w ‘900 w

bnd outdoor sales areas may be traded.)

['radable Surfaces (LPD allowances for uncovered parking areas, building grounds, building entrances, exits and loading docks, canopies and overhangs,|

Uncovered Parking Areas
Parking areas and drives No allowance [0.03 W/ft? 0.04 W/t? 0.06 W/ft? 10.08 Wift?
Building Grounds
JWalkways/ramps less than 10 ft wide No allowance (0.5 W/linear foot 0.5 W/linear foot 0.6 W/linear foot 0.7 W/linear foot
Valkways/ramps 10 ft wide or greater Plaza areas |\, 4yio\vance [0.10 Wit2 0.10 Wif2 0.11 W2 0.14 W2
Bpecial feature areas
Dining areas No allowance [0.65 W/ft? 0.65 W/ft? 0.75 Wift? 10.95 Wift?
Btairways No allowance (0.6 W/ft? 0.7 Wit? 0.7 Wift? 0.7 Wift?
Pedestrian tunnels No allowance (0.12 Wift? 0.12 Wift? 0.14 Writ? 0.21 writ?
| andscaping No allowance [0.03 W/ft? 0.04 W/t? 10.04 Wift? 10.04 Wift?
Building Entrances, Exits, and Loading Docks

. . " " . " . 121 W/lin ft of
Pedestrian and vehicular entrances and exits No allowance (14 W/lin ft of opening (14 W/lin ft of opening [21 W/lin ft of opening lopening
Entry canopies No allowance [0.20 W/ft? 0.20 Wift? 10.20 Wift? 10.20 Wift?
| oading docks No allowance [0.35 W/ft? 0.35 W/ft? 10.35 Wift? 10.35 Wift?

189
;ghtmg Description Table 9.4.2-1
one . T
o . Exterior Lighting
Undeveloped areas within national parks, state Zones
0 parks, forest land, rural areas, and other
undeveloped areas as defined by the authority
having jurisdiction
1 Developed areas of national parks, state parks,
forest land, and rural areas
Areas predominantly consisting
2 of residential zoning, neighborhood business
districts, light industrial with limited nighttime
use and residential mixed use areas
3 All other areas
High-activity commercial districts in major
4 metropolitan areas as designated by the local
jurisdiction b
191
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Nontradable Surfaces (LPD allowances for the following applications can be used only for the specific application and cannot be traded between surfaces or
ith other exterior lighting. The following allowances are in addition to any allowance otherwise permitted in the “Tradable Surfaces” section of this table.)

Building facades (The allowance for
pach illuminated

racade orientation shall be calculated by|
nultiplying the allowable value by the
Entire fagade area or facade length for
hat orientation.)

No allowance

No allowance

0.1 W/ft? of fagade area or 2.5
IW/linear foot of fagade length

10.15 W/ft? of facade
larea or 3.75 W/linear foot|
lof facade length

0.2 W/ft? of fagade
larea or 5.0 W/linear foot
lof fagade length

Prive-through windows/doors

No allowance

drive-through

200 W per drive-through

200 W per drive-through

135 W per
. N location plus 45 {135 W per location plus 45 W 135 W per location plus {135 W per location plus
[rutomated teller machines and night |y, o15uance W per per additional ATM per 145 W per additional ATM |45 W per additional ATM
Hepositories L ) . .
ladditional ATM [location per location per location
per location
ncovered entrances and gatehouse 2 2 2 2
nspection stations at guarded facilities No allowance (0.5 W/ft 0.5 W/ft’ 0.5 W/t 0.5 W/ft:
Uncovered loading areas for law
bnforcement, fire, ambulance, and No allowance [0.35 W/ft? 0.35 W/ft? 10.35 W/ft? 10.35 W/ft?
ther emergency service vehicles
200 W per

200 W per drive-through

arking near 24-hour retail entrances

No allowance

1400 W per main
lentry

1400 W per main entry

1400 W per main entry

1400 W per main entry

lurisdiction.

Roadway/parking entry, trail head, and |A
oilet facility, or other locations pingle fuminair |No additional ly, _qitional allowance  [No additional allowance |No additional allowance
hpproved by the authority having le of 25 W or  [allowance

LIGHTING AND POWER

Interior Lighting Controls 9.4.1.1
Special appliances 9.4.1.3

Exterior Lighting Controls 9.4.1.4
Exterior Building Lighting Power 9.4.2
Dwelling Units 9.4.3

© 2025 Shums Coda Associates
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Section 9.4.3 Dwelling

Units

Not less than 75% of the permanently installed

lighting fixtures shall use lamps with an efficacy of at
least 55 Im/W or have a total luminaire efficacy of at
least 45 Im/W. No other provisions of Section 9 apply

to dwelling units.

Dwelling unit floor area shall be excluded from total

building floor area under the Building Area

Compliance Method (9.

195

5.1).

© 2025 Shums Coda Associates
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LIGHTING AND POWER
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Interior Lighting Controls 9.4.1.1
Special appliances 9.4.1.3

Exterior Lighting Controls 9.4.1.4 e
Exterior Building Lighting Power 9.4.2 ;
Dwelling Units 9.4.3 -
Building Area Method of Calculating Interior Power Allowance 9.5

44444444
CELELETEY
EEEEELERY
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.5 Buiding Area Method Compliance pah = LIGHTING AND POWER

9.5.1 Building Area Method of Calculating Interior Lighting Power e
Allowance L 2] * Interior Lighting Controls 9.4.1.1
Use the following steps to determine the interior lighting power allowance [ = e n » Special appliances 9.4.1.3
by the Building Area Method: B - o
¥ the Bullding Area Metho B2 i + Exterior Lighting Controls 9.4.1.4

a. Determine the appropriate building area type from Table 9.5.1 and the [f = we= - . - .

corresponding LPD allowance. For building area types not listed, : e o Exterior Building Lighting Power 9.4.2

selection of a reasonably equiva-lent type shall be permitted. R i * Dwelling Units 9.4.3
b. Determine the gross lighted floor area in ft2 of the building area type.  |= 7 ues’ - « Building Area Method of Calculating Interior Power Allowance 9.5
c. Multiply the gross lighted floor areas of the building area types times " + Additional Interior Lighting Power — space by space method 9.6.2
the LPD. ™
d. The interior lighting power allowance for the building is the sum of the -
lighting power allowances of all building area types. Trade-offs among s

: : 197 ©2025 Shums Coda Associates. 198

197 198

F i Where
9.6.2 Additional Interior Lighting Power — space by space Retail Area 1 = the floor area for all products not listed
When using the Space-by-Space Method, an increase in the interior lighting power in Retail Areas 2, 3, or 4

allowance is allowed for specific lighting functions. Additional power shall be

allowed only if the specified lighting is installed and controlled independently of Retail Area 2 = the floor area used for the sale of

the general lighting in accordance with Section 9.4.1.1(j). This additional power vehicles, sporting goods, and small
= shall be used only for the specified luminaires and shall not be used for any other electronics
purpose unless otherwise indicated. Lighting control requirements referenced in Retail Area 3 = the floor area used for the sale of

Section 9.6.2 are the only required controls for these applications.

: ) A - ° > ) furniture, clothing, cosmetics, and
An increase in the interior lighting power allowance is permitted in the following

1 cases: artwork
a. For each space in which lighting is specified to be installed in addition to the Retail Area 4 = the floor area used for the sale of
general lighting for the purpose of decorative appearance or for highlighting art or jewelry, crystal, and china

exhibits not exempted in Table 9.2.3.1, Item 11, provided that the additional
S lighting power

# shall not exceed 0.75 W/ft2 of such spaces.
b. For lighting equipment installed in sales areas and specifically designed and

Exception to 9.6.2
Other merchandise categories may be included in

directed to highlight merchandise, calculate the additional lighting power as Retail Areas 2 through 4 above, provided that
follows: justification documenting the need for additional
Additional Interior Lighting POWG;AHOWMCG = y lighting power based on visual inspection, contrast, or
1000 W + (Retail Area 1 x 0.45 W/ft2) + (Retail Area 2 x 0.45 W/ft2) + i f : :
, other critical display is approved by the authorit
(Retail Area 3 <105 W7FE3) ¥ TR il Area 4 x 1.88 W/ft2) 2 other critica) Gispiay 1s app v Y
200
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LIGHTING AND POWER

Interior Lighting Controls 9.4.1.1
Special appliances 9.4.1.3

Exterior Lighting Controls 9.4.1.4
Exterior Building Lighting Power 9.4.2
Dwelling Units 9.4.3

Building Area Method of Calculating Interior Power
Allowance 9.5

Additional Interior Lighting Power — space by space

method 9.6.2
* Verify 9.7 & 4.2.2
2025 Shums Coda Assodates 200
l Section 10 Other Equipment |
| Section 10.1 General |
|
Y
[ Section 10.2 Definition of Compliance Paths ]
|
Y
I Section 10.4 Mandatary Provisions I
Section 11 Enargy
Cost Budget Method
Section 10.8 Product Information ]
2025 Shums Coda Associates 203
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i - o — COMcheck Saftmers Varsios €001
P o5 TR el | A &) Ve [:,/i Interior Lighting Comphiance Cortificals
T T~ -1t 11 i
i [ il £
i { 014 i
" i [ 1 : gl §° .
[ [ [ {
L L L. S el o N
Ly . . . ¢ fud .
0 - = v | ek J s Lo |
" o 2
i e
19.2.2.3 Intenor installed lamp and fixture
[FILB]*  lighting power is consistent with what
s shown on the approved lighting
plans, demonstrating proposed watts
are less than or equal to allowed VE RI FY
| watts.,
9.4.2 Exterior lighting power is consistent
[FI1g]® with what is shown on the approved
lighting plans, demonstrating
proposed watts are less than or equal
to allowed watts.
2025 Shums Coda Associates 202

204

10.4.3 Elevators

Elevator systems shall comply with the requirements

of this section.

10.4.3.1 Lighting

For the luminaires in each elevator cab, not including signals and
displays, the sum of the lumens divided by the sum of the watts (as
described in Section 9.1.4) shall be no less than 35 Im/W.

10.4.3.2 Ventilation Power Limitation

Cab ventilation fans for elevators without air conditioning shall not
consume over 0.33 W/cfm at maximum speed.

10.4.3.3 Standby Mode

When stopped and unoccupied with doors closed for over 15 minutes,
cab interior lighting and ventilation shall be de-energized until
required for operation.

10.4.3.4 Design Documents

Design documents shall list the following for new elevators:

a. Usage category as defined in ISO 25745-2 between 1 and 6.

b. Energy efficiency classes A through G per ISO 25745-2, Table 7.
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5.9 Verification, Testing, Commissioning, and Inspection
5.9.1 Verification and Testing

5.9.1.1 Building Envelope Performance Verification
The energy performance of the building envelope shall be verified in accordance with this section and Section 4.2.5.1.

5.9.1.2 Verification of the Design and Installation of the Continuous Air Barrier

Verification of the design and installation of the continuous air barrier shall be determined in accordance with the following by
an independent third party when using Exception 3 of Section 5.4.3.1.1:

a. A design review shall be conducted to verify and document compliance with the requirements in Sections 5.4.3 and 5.8.3.2.
(Air Leakage and fenestration and doors)

b. Periodic field inspection of the continuous air barrier materials and assemblies shall be conducted during construction while
the continuous air barrier is still accessible for inspection and repair to verify and document compliance with the requirements of
Sections 5.4.3.1.2 and 5.8.3. ( continuous air barrier design and installation and air leakage)

c. Reporting shall comply with Section 4.2.5.1.2.

5.9.2 Commissioning

The energy performance of the building envelope shall be commissioned in accordance with Section 4.2.5.2. Commissioning
- ] - ©2025 Shums Coda Associates 205

reporting shall comply with Section 4.2.5.2.2.
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Service Water Heating

7.9 Verification, Testing, and Commissioning
7.9.1 Verification and Testing

Service hot-water controls shall be verified and tested in accordance with this
section and provisions of Section 4.2.5.1. Testing shall verify that systems and
controls are configured and operating in accordance with applicable requirements

of: T )
I

a. service water heating system temperature controls (Sections 7.4.4.1 and
7.4.4.3),

b. recirculation pump or heat trace controls (Section 7.4.4.2), or

c. pool time switch controls (Section 7.4.5.3).
Verification and FTP documentation shall comply with Section 4.2.5.1.2.
7.9.2 Commissioning

The energy performance of the service water heating systems shall be
commissioned in accordance with Section 4.2,5,2.and.reprting shall comply with 207
Section 4.2.5.2.2

206

operating in accordance wi
Verification and FPT documenta
4.2.5.1.

207

© 2025 Shums Coda Associates
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Heating, Ventilating, and Air
Conditioning

6.9 Verification, Testing, and Commissioning

6.9.1 Verification and Testing

HVAC control systems shall be tested in accordance with this section
and provisions of Section 4.2.5.1. Testing shall verify that systems and
control elements are calibrated, adjusted, configured, and operating
in accordance with applicable requirements of Sections 6.3, 6.4, and
6.5. Verification and FTP documentation shall comply with Section
4.2.5.1.2.

6.9.2 Commissioning
The performance of the mechanical systems shall be commissioned

| in accordance with Section 4.2.5.2 Detailed instructions for

commissioning HVAC systems shall be provided in the construction

documents. Commissioning reporting shall comply with Section
4.2.5.2. P 2025 Shums Coda Associates o
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LIGHTING

» 9.9 Verification, Testing, and Commissioning

* 9.9.1 Verification and Testing

« Lighting control devices and control systems shall be tested in
accordance with this section and Section 4.2.5.1 to verify that
control hardware and software are calibrated, adjusted,
programmed, and in proper working condition in accordance
with the construction documents and manufacturer’s
installation instructions. When occupancy sensors, time
switches, programmable schedule controls, or photosensors
are installed, at a minimum, the following procedures shall be
performed:

2025 Shums Coda Associates 209
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LIGHTING
a. Occupancy Sensors

1. Certify that the sensor has been located and aimed in accordance with

manufacturer ‘ N -
« A

recommendations.
2. For projects with up to seven (7) occupancy sensors, all occupancy sensors : v, 2

shall be tested. ey
3. For projects with more than seven (7) occupancy sensors, testing shall be o '
performed for each unique combination of sensor type and space geometry. -

(a) For each sensor to be tested, verify the following:

(1) Status indicator (as applicable) operates correctly.

(2) Controlled lights turn off or down to the permitted level within the required
time.

(3) For auto-ON occupancy sensors, the lights turn on to the permitted level
when someone enters the space.

(4) For manual-ON sensors, the lights turn on only when manually activated.
(5) The lights are not incorrectly turned on by movement in nearby areas or by
HVAC operation.

2025 Shums Coda Associates
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LIGHTING

210

b. Automatic Time Switches

1. Confirm that the automatic time-switch control is programmed with weekday, weekend,
and holiday (as applicable) schedules.

2. Document for the owner automatic time-switch programming, including weekday,
weekend, and holiday schedules, as well as all setup and preference program settings.

3. Verify that correct time and date are properly set in the time switch.

4. Verify that any battery backup (as applicable) is installed and energized.

5. Verify that the override time limit is set to no more than two (2) hours.

6. Simulate occupied condition. Verify and document the following:

(a) All lights can be turned on and off by their respective area control switch.

(b) The switch only operates lighting in the enclosed space in which the switch is located.
7. Simulate unoccupied condition. Verify and document the following:

(a) All nonexempt lighting turns off.

(b) Manual override switch allows only the lights in the enclosed space where the override
switch is located to turn on or remain on until the next scheduled shut off occurs.

2025 Shums Coda Associates 211

LIGHTING

c. Daylight Controls
1. All control devices (photocontrols) have been
properly located and field-calibrated,

to set points and threshold light levels.

2. Daylight controlled lighting loads adjust in
response to available daylight.

3. The location where calibration adjustments
are made is readily accessible only to
authorized personnel. Verification and FTP

documentation shall comply with Section
4.2.5.1.2.

9.9.2 Commissioning

The energy performance of the lighting systems
shall be commissioned in accordance with
Section 4.2.5.2, and reporting shall comply with
Section4.2:5:2:2:

211
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4.2.5.2 Building Commissioning Requirements

Commissioning shall be performed in accordance with this section and Sections 5.9.2, 6.9.2,7.9.2, 8.9.2,
9.9.2,10.9.2, 11.2(d), and G1.2.1(c). Commissioning shall use ASHRAE/IES Standard 202 or other generally
accepted engineering standards acceptable to the building official. FPT and verification requirements for
commissioning are as stated in Section 4.2.5.1. Commissioning shall also document in sufficient detail
compliance of the building systems, controls, and building envelope with required provisions of this standard.
Commissioning requirements shall be incorporated into the construction documents.

The commissioning provider shall have the necessary training, experience, and FPT equipment. The
commissioning team shall include V&T providers. The commissioning provider shall be (a) a third-party entity

10.9 Verification, Testing, and Commissioning

10.9.1 Verification and Testing not associated with the building project, (b) owner’s qualified employees, or (c) an individual associated with
Service water pressure-booster system controls, elevator standby mode and the design firm or contractor but not directly associated with design or installation of the building systems,
whole-building energy monitoring shall be commissioned or verified and tested to controls, or building envelope being commissioned.

verify that control elements and monitoring systems are configured and operating

in accordance with Sections 10.4.2, 10.4.3.3,10.4.5, and 4.2.5.2. FPT
documentation shall comply with Section 4.2.5.1.2.

OTHER Py

EQUIPMENT

Exceptions to 4.2.5.2

1. Buildings, additions, or alterations with less than 10,000 ft2 of conditioned space and combined heating,
cooling, and service water heating equipment totaling less than 960,000 Btu/h in capacity.
10.9.2 Commissioning

. - . 2. Buildings or portions of buildings that use the Simplified Approach Option for HVAC Systems in Section 6.3.
The energy performance of the other equipment systems shall be commissioned in

accordance with Section 4.2.5.2 and reporting shall comply with Section 4.2.5.2.2. 3. Dwelling units.
4. Nonrefrigerated warehouses.

2025 Shums Coda Associates 214
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4.2.5.2.2 Project Commissioning Documents
Project commissioning documents shall comply with ASHRAE/IES Standard 202 or other generally accepted engineering

standards acceptable to the building official. The commissioning provider shall certify completion of the required Pe rfo rm a n Ce C h a pte r 1 1 a n d Ap pe n d IX G

commissioning process and provide the following documents to the owner and design teams:

a. Commissioning Plan. Identify FPT or verification procedures for all systems to be verified, commissioned, or tested.
b. Design Review Report. Detail compliance of the design with the Owner’s Project Requirements and provisions of this

standard. This commissioning design review shall not be considered a design peer review or a code or regulatory
review.

* https://www.energycodes.gov/performance based compliance

c. Preliminary Commissioning Report. The preliminary commissioning report shall include the following: * COMCheCk
1. Required performance of commissioned equipment, systems, and assemblies, and results of FPT and verification

2. Summary of compliance of the building and its components, assemblies, controls, and systems with required
provisions of this standard

3. Issues and resolution logs, including itemization of deficiencies found during verification, testing, and commissioning
that have not been corrected at the time of report preparation

4. Deferred tests that cannot be performed at the time of report preparation

5. Documentation of the training of operating personnel and building occupants on commissioned systems, and a plan
for the completion of any deferred trainings not completed at the time of report preparation

6. A plan for the completion of commissioning and training, including climatic and other conditions required for
performance of the deferred tests

d. Final Commissioning Report. The construction documents shall require the commissioning provider to provide a
final commissioning report to the owner before cofttfetish Gfttieeshtractor’s general warranty period. 25 ©2025 Shums Coda Assocates 216
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