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2021 IECC® Essentials — )
Commercial Provisions CoBt ot

Based on the 2021 International Energy Conservation Code®

This seminar covers the essential concepts of the 2021
International Energy Conservation Code® (IECC®) as it
applies to the construction of new commercial buildings.

1) Identify the importance of the energy code in reducing
building energy use and providing other environmental
benefits

2) Explain the intent, scope and applicability of the 2021 IECC
requirements for commercial building projects and how
systems covered by the IECC ensure occupant safety and
comfort

3) Describe the duties and rights of design professionals and 2 " J
code officials, and how these professions will use key topics
and tables to effectively perform their duties

4) Identify essential commercial provisions in the 2021 IECC and
how compliance with these by the design, plan review and
inspection communities help achieve the intended benefits of
the code

GOAL & OBJECTIVES

9/16/2025

Jerica Stacey

Director of Technical Training
International Code Council
Ammon, Idaho

Tel: 208.859.6578
jstacey@iccsafe.org

INSTRUCTOR
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= Overview of the IECC

= Administrative Chapters
= Chapters 1-3and 6

= Commercial Energy Efficiency
= Chapter 4

= Appendices

COURSE OUTLINE

- IIEE(::‘::
SIGNIFICANT CHANGES (o e
International R CODE AND COMMENTARY
Energy Conservation

Code

Useful Publications

Available on shop.iccsafe.org
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Overview of the IECC

9/16/2025

Building Codes

= Codes are minimum requirements to gec IPMC L 2c

C 2
safeguard health, safety, and welfare of m
PSC. IWUIC IPSDC IMC c

the public and occupants or users of

spaces or buildings

= Adopted by governmental agencies to
ensure that buildings are built in a safe

manner

lac

= People expect when entering a building
to be safe from inherent dangers caused
by natural or man-made disasters

Family of I-Codes

= International Private Sewage
Disposal Code

= International Property
Maintenance Code

= International Zoning Code
= International Performance Code

= International Swimming Pool &
Spa Code

= International Wildlife-Urban
Interface Code

= International Fuel Gas Code

= International Mechanical Code

= International Green
Construction Code

= International Existing Building
Code

= International Energy
Conservation Code

= International Plumbing Code
®= International Fire Code

= International Building Code

= International Residential Code
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About the |IECC

= The IECC regulates the design = This code is not intended to
and construction of buildings abridge safety, health or
for the effective use and environmental requirements
conservation of energy over contained in other applicable
the useful life of each building codes or ordinances

= This code is intended to
provide flexibility to permit
the use of innovative
approaches and techniques to
achieve this objective

INTERNATIONAL ENERGY CONSERVATION CODE® (IECC®)
ADOPTION MAP

MAP KEY

Edtonof code currenty ntect b st
o I 221 oo

- 28 lEcce

2015 IEces

2012 1EcC8

2009 IEcce

2006 IECCE

Local Adoptions

T o statewide G scopton

tion is provided for states.
adopted statewide, adopted
tin categories o buiings, or
2doptec by 3 state body to guide locsl code
adoption.

2024: Rhode Island; Nevada; various jurisdictions in Arizona

How the Code is Organized

There are two separate sets of provisions
= Commercial and residential energy efficiency
requirements
= Apply to the building thermal envelope, mechanical and

service water heating systems, and lighting and electrical
systems

= Additional energy efficiency requirements
= Administrative provisions and definitions specific to
each commercial and residential set of regulations are
also included
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IECC—COMMERCIAL PROVISIONS ... €1 IECC—RESIDENTLAL PROVISIONS ........... Ri
CHAPTER1 SCOPE AND CHAPTER1  SCOPE AND

ADMINISTRATION. ... <1 ADMINISTRATION ........... RI1
CHAPTER? DEFINITIONS................C21 CHAPTER? DEFINITIONS ................ R21

CHAPTER3 GENERAL REQUIREMENTS...C3-1

CHAPTER4  COMMERCIAL ENERGY

EFFICIENCY ...

CHAPTERS  EXISTING BUILDINGS ........C5.1

CHAPTERG ~REFERENCED STANDARDS ...C6.1

APPENDIX CA BOARD OF APPEALS—

COMMERCIAL

APPENDIX CB  SOLAR-READY ZO!

COMMERCIAL

APPENDIX CC ZERO ENERGY
COMMERCIAL
BUILDIN

PROVISIONS.....

- APPENDIX €A1

NE—
APPENDIX CB-1

APPENDIX CC-1

e INDEXC

CHAPTERS  GENERAL REQUIREMENTS...R3-1

CHAPTER4  RESIDENTIAL ENERGY
EFFICIENCY ................. Rl

CHAPTERS  EXISTING BUILDINGS.........RS1
CHAPTERG REFERENCED STANDARDS...R6-1

APPENDIXRA BOARD OF APPEALS—
RESIDENTIAL. ... APPENDIX RA-1

APPENDIXRE SOLARREADY
PROVISIONS—DETACHED
ONE- AND TWO-FAMILY
DWELLINGS AND
TOWNHOUSES . .. APPENDIX RB-1

APPENDIXRC ZERO ENERGY
RESIDENTIAL
PROVISIONS

INDEX ..o

...INDEXR1

9/16/2025

Chapter 1: Administration and
Enforcement

Commercial

Chapter 1: Scope and Administration

= Establishes the limits of

applicability of the cod

e and

describes how the code is to be

applied and enforced
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Chapter 1: Scope and Administration

= Establishes the limits of j
applicability of the code and
describes how the code is to be
applied and enforced

= Establishes authority and duties
of the code official appointed
by the authority having
jurisdiction

9/16/2025

Chapter 1: Scope and Administration

= Establishes the limits of
applicability of the code and
describes how the code is to be
applied and enforced

= Establishes authority and duties
of the code official appointed
by the authority having
jurisdiction

= Establishes the rights and
privileges of the design
professional, contractor and
property owner

C101.2 — Scope

= C101.2 Scope

= This code applies to
commercial buildings and the
buildings’ sites and associated
systems and equipment
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Commercial and Residential Buildings Defined

= Residential: For this code, = Commercial: For this code, all
includes one- and two-family buildings that are not included
dwellings and townhouses, as in the definition of
well as group R-2, R-3, and R-4  “Residential building”
buildings three stories or less
in height above grade plane

9/16/2025

19

7

Commercial
and
Residentia

Buildings
Defined

C102.1.1 and R102.1.1 — Above Code Programs

= Code official or other AHJ has authority
to deem “above code” program as
exceeding the energy efficiency required ‘

by the code \0
= Burden of proof to establish equivalency LEE D
is on applicant FOR HOMES

21
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C102.1.1 — Above Code Programs

TABLE C407.2
FOR TOTAL BUILDING

SECTION® | TILE
Envelope
1025 [ Air leakage—thermal envelope
. A A Mechanical
. .
For commercial buildings: i Calculation of heating and cooling
. . " loads
.
Requirements in Table R e
C407.2 must be met canz System design
PTo Heating and cooling equipment
. efficiencies
iy oxeept A3 | Heating and cooling system controls

partial table

9/16/2025

C103.1 and R103.1 — Digital Construction Documents

= Submitted in 1 or more sets

= Construction documents may be
submitted in digital format

C103.2 — Information on Construction Documents for
Commercial Projects

Energy compliance path

Insulation materials and their R-values
Fenestration U-factors and SHGCs
Area-weighted U-factor and SHGC calculations
Mechanical systems design criteria

Mechanical and service water-heating systems and equipment types, sizes, and
efficiencies

7. Economizer description

8. Equipment and system controls

9. Fan motor horsepower and controls

10. Duct sealing, duct and pipe insulation and location

11. Lighting fixture schedule with wattage and control narrative

12. Location of daylight zones on floor plans

13. Air barrier and air sealing details, including location of the air barrier

oUuhwNE
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C103.2 and R103.2 — Information and
Construction Documents

Information can be presented in
several ways

= On the drawings
= On sections and in schedules
= Through notes and callouts

= Through supplementary
worksheets or calculations

9/16/2025

C105 and R105 — Inspections

= All construction is subject to
inspection

= Construction must not be
concealed without inspection
approval

= A final inspection is required
before occupancy

= A building must be
reinspected when determined
necessary by a code official

C105.2 and R105.2 — Required Inspections

Commercial Residential

= Footing and foundation = Footing and foundation
= Thermal envelope = Framing and rough-in

= Plumbing system = Plumbing rough-in

= Mechanical system = Mechanical rough-in

= Electrical system = Final

= Final
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4 C108.1.1 and R108.1.1 — Conflicts }»

IECC takes precedence when the requirements of the referenced code or
standard conflict with the requirements of the code

{ €108.3 and R108.3 — Other laws }

The provisions of this code shall not be deemed to nullify any provisions of
local, state, or federal law

9/16/2025

X

Chapter 2: Definitions

Commercial

Chapter 2: Definitions

= |[ECC includes definitions for
specific terms
= Most defined terms are italicized
in code text
= When definition is key to
understanding a particular code
provision
= Undefined terms
= Other I-Code definitions apply
= Common-use definitions apply

10
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On-site Renewable Energy and Renewable Energy
Resources
= ON-SITE RENEWABLE ENERGY. = RENEWABLE ENERGY RESOURCE.
Energy derived-from renewable Energy derived from solar
energy resources harvested at the radiation, wind, waves, tides,
building project site. selar landfill gas, biogas, biomass, or
diation,-wind waves,tides; extracted from hot fluid or steam
b bi heated within the earth.
| heatef-th .—fl‘_ Th
+ idi Y
oY 7Y Ld
bk nerav-shall-bel tad
BY

Fan Efficiencies

= New definitions related to

fans introduce and support , pAN ENERGY INDEX (FEI). The
the Fan Energy Index (FEI) ratio of the electric input
power of a reference fan to
the electric input power of the
actual fan as calculated in
accordance with AMCA 208.

Other New or Revised Definitions - Commercial

= Commercial New = Commercial Revised
= Data center, Data center systems

= Direct Digital Control (DDC)

= General lighting

= Enthalpy recovery ratio = Green houses

= Fault detection and diagnostics = On-site renewable energy
(FDD) system )

= Information technology equipment * Skylights

= Internal curtain system = Wall, above-grade

= Large diameter ceiling fan

= Testing unit enclosure area

= Thermal distribution efficiency
(TDE)

= Vegetative roofs

= Visible transmittable, annual

11
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Chapter 3: General Requirements

Commercial and Residential

Chapter 3: General Requirements

= Includes broadly applicable requirements not found in other
chapters
= Establishes climate zones for US counties and territories
= Includes methodology for determining climate zones elsewhere
= Contains product rating, marking and installation requirements
for materials

= Insulation, windows, doors, and siding

9/16/2025

C301 and R301 — Climate Zones

Climate zones updated in 2021 IECC
= New Climate Zone 0
= Align with ASHRAE 169,
ASHRAE Standard 90.1, 2018
1gCC
= 10% of US counties assigned
new CZ

12
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County-Level Climate Zone Changes

n

]

ZHiE

Source: Pacific Northweast National Laboratry

County-Level Climate Zone Changes

PENNSYLVANIA ._T
54 4A Adams

54 4A Berks
6 5A Cameron =l
625A Clearfield
57r 4A Cumberland

54 4A Dauphin
64 5A Elk

52 4A Franklin
54 4A Lancaster

54 4A Lebanon =
6254 McKean

5A 4A Perry

64 5A Potter

62 5A Susquehanna
6254 Tioga

67.5A Wayne Jthwest National Laboratary

13
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C302.1 and R302.1 — Interior Design Conditions

= Interior design temperatures used for —
) BN temperatures use e T il
heating and cooling load calculations = SIS o

= Maximum of 72°F (22°C) for heating
= Minimum of 75°F (24°C) for cooling

C303.1 and R303.1 — Identification

= Requires materials to be
labeled on site with the
rated R-value or U-factor

= Thickness of insulation
must be written on
markers

C303.1.3 and R303.1.3 — Fenestration Product Rating

= “Label or Table” = SHGCs and VT determined in
= U-factors determined by an accordance with NFRC 200 by an
accredited, independent accredited, independent
laboratory, and labeled and laboratory, and labeled and
certified by the manufacturer certified by the manufacturer
= NFRC 100 for windows, doors
and skylights 4
= NFRC 100 or ANSI/DASMA
105 for garage doors and
rolling doors, where required

14
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NFRC Label

U-Factor maasures howwella product can
seaping from tho insido of &

ver the numiber,the better a

-1 Look for: High numbers

World's Best

Solar Heat Gain Coefficient measures

how wella product €an resist urvwantad host

the less youll spend on cooling. Ras

for: Low:

Air Loakag

entr a roor

NFRC also has  condensation rating thatis
optional for manufacturers to include: 50 you
may o may ot s6 1 on the el Tha highes

the numbar the batler a product

number.

Range: 503 Look for: Low numbers

fewer drafts youlexperience

Source: NFRC.org

9/16/2025

C303.1.3 and R303.1.3 — Fenestration Product Rating

= “Label or Table”

DEFAULT GLAZED WINDOW, GLASS DOOR

TABLE R303.1.3(1)

AND SKYLIGHT U-FACTORS
= Products lacking a labeled I
U—factor, SHGC, or VT are Single pane | Double pane | Single | Double
. Metal 1.20 0.80 2.00 130
assigned a default U-factor Netal with Ther-
L0 0.65 1.90 110
from Tables C/R303.1.3(1) mal Break
Nonmetal or Metal 0.95 055 175 105
through C/R303.1.3(3) Clad - - : !
Glazed Block 0.60
TABLE R303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC AND VT
SINGLE GLAZED DOUBLE GLAZED | gLazED
Clear Tinted Clear Tinted | BLOCK
SHGC 08 07 0.7 06 0.6
VT 06 03 0.6 0.3 0.6

Chapter 6: Referenced Standards

Agency's Title &
Address
9 /
Agency's
Acronym ASTM International
100 Barr Harbor Drive
West Conshohocken, PA 19428-2859
ASTM
Standard Title
Reference
Number

Referenced
in code
section number

Test Method for Determining the Rate of Ar Leakage Through
E 28304, Exterior Windows, Curtain Walls, and Doors Under Specified
Pressure Differences Across the Specimen

\
Publication ~ Edition
Designation ~ Year

Title Standard

C4025.1.2.2,
Table C402.5.2,
C402.5.7

Code Sections

15
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Improved Useability of the 2021 IECC

Mandatory and Prescriptive labels removed in favor of mandatory
tables

= Total Building Performance
= Energy Rating Index

2018 IECC

€4025 Alr leakage—

2021 IECC

ope. The bt

apETyI0

40253,

Improved Useability of the 2021 IECC

47

/ Chapter 4: Commercial Energy
Efficiency

48

16
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C401.1 - Scope

= Pertains to buildings not = Applies to buildings’ sites and
covered by the Residential associated systems and
Provisions of the IECC equipment

= New construction
= Existing building chapter
(Chapter 5) points to Chapter 4

9/16/2025

C401.2 - Application

= Commercial compliance path Can1.2 Application, Conmereial buildings stall comply

i (€401.2.1 International Energy Conmservation Code.

optlons Commercial buildings shall comply with one of the
s N following:

= |ECC Prescriptive Compliance L Drescripive  Compliance. The Prescriptive

Compliance option requires compliance with

= |ECC Total Building Sections C402 through C406 and Section CA0S.

Dwelling units and sleeping units in Group R-2

Performance buildings without systems serving multiple units

shall be deemed to be in compliance with this

= ASHRAE Standard 90.1 - 2019 chapter. provided that they comply with Section
R406.

M H i 2. Total Building Performance. The Total Building

Projects must comply with Pertrmance. opuon seqsts Comphance. wih

ONE path fully Section C407

Exception:  Additions, alterations, tepairs and
changes of occupancy to existing buildings complying
with Chapter 5.

C401.22 ASHRAE 90.1. Commercial buildings shall

comply with the requirements of ANSUASHRAETESNA

0.1

C401.2 — Application Continued

Prescriptive C402 - C406,
C

408
Chapter 1: .
Chapter 4: Energy Total Building
Efficiency Performance: C407
Chapter 2: Definitions |
ASHRAE 90.1

Chapter 3: Climate
Zone
Requirements.

Chapter 5: Existing
Buildings

Chapter 6: Referenced
Standards.

17
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C401.2.1 - International Energy Conservation Code

Structure of the IECC — Commercial Provisions

= C401 General

= C402 Building Envelope Requirements

= C403 Building Mechanical Systems

= C404 Service Water Heating

= C405 Electrical Power and Lighting Systems

= C406 Additional Efficiency Requirements

= C407 Total Building Performance

= C408 Maintenance Information and System Commissioning

9/16/2025

C401.2.2 — ASHRAE Standard 90.1

Structure of the ANSI/ASHRAE/IES Standard 90.1-2019
= Section 5 — Building Envelope

= Section 6 — Heating, Ventilation, and Air Conditioning
= Section 7 — Service Water Heating

= Section 8 — Power

= Section 9 — Lighting

= Section 10 — Other Equipment

= Section 11 — Energy Cost Budge

= Section 12 — Method Normative References

= Appendices A-l

= Annex

C401.3 — Thermal Envelope Certificate

Euersy Effctency Certificate = Permanent thermal envelope
s certificate
ko Ry v v = R-values of insulation
e ’ :
e s = U-factors and SHGCs of
S ot g
P e fenestration
= s = Envelope air leakage test
Lnrhope rting. Acn Pa. Dt bestimg. et results
=y = Completed by approved party
S = Posted in approved location
I = and copy included in
M a1 e ps e e i e CHLS construction files for project
e ey e o

18
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Section C402

Commercial Building Envelope

The Building Thermal Envelope

= The building thermal envelope
separates conditioned space
from unconditioned space
= Contributes greatly to energy
efficiency of the building
= Increases passive survivability
= Improves indoor air quality and
occupant comfort
= Offers moisture management
= Improves durability leading to
more resilient buildings and
communities

Dark boundary line indicates the building
thermal envelope

Key Building Envelope Provisions

= Insulation: roofs, ceilings,
above-grade walls, below-
grade walls, floors

= Roof solar reflectance and
thermal emittance

Skylights

Insulation based on wall type, space / ~— | T~

conditioning classification, occupancy

type

= Fenestration performance:
windows, doors, skylights

= Air leakage and air barriers

Shading, may

et g
- e

Vestibule

9/16/2025

19
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Exempt: Low-energy Buildings
Some buildings exempt from building envelope requirements only
= Low energy buildings

1. Peak design rate < 3.4 Btu/h x ft2 for space conditioning purposes

2. Do not contain conditioned space

9/16/2025

Exempt: Greenhouses

= Greenhouses mechanically = Fenestration assemblies comply
heated or cooled with Table C402.1.1.1

= Exterior opaque envelope
TABLE C402.1.1.1

assemblies comply with insulation FENESTRATION THERMAL ENVELOPE
MAXIMUM REQUIREMENTS

requirements of C402.2 and door [___cowonewr | UFACTOR@IUM:m <)
requirements of C402.4.5 [ Seytight ‘ 05 ‘
[ Vertical fenestration | 07 |

= Interior partitions separating
greenhouse from conditioned
space meet insulation, door, and
maximum U-factor/SHGC
requirements

Exempt: Equipment Buildings

Equipment buildings exempt if

1. Separate buildings with floor area not more than 1,200 ft?

2. Intended to house electric equipment with installed equipment power
totaling not less than 7 W/ft2 and not intended for human occupancy

3. Heating system capacity not greater than 17,000 Btu/hr and a heating
thermostat setpoint that is restricted to not more than 50°F

4. Have an average wall and roof U-factor less than 0.200 in Climate Zones
1 through 5 and less than 0.120 in Climate Zones 6 through 8

5. Comply with the roof solar reflectance and thermal emittance
provisions for Climate Zone 1

20
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C402.1 — General (Prescriptive Compliance)

Prescriptive compliance path

= Thermal requirements

= Specific insulation requirements

= Roof solar reflectance and thermal emittance
= Fenestration performance

= Air leakage requirements

= Mandatory for other compliance paths as well

9/16/2025

C402.1 — General (Prescriptive Compliance)

Prescriptive compliance path
= Thermal requirements of either
= R-value based method of Section C402.1.3
= U-, C-, and F-factor-based method of Section C402.1.4
= Component performance alternative of Section C402.1.5

Thermal Requirement Compliance Options

1. C402.1.3 Insulation component R-value method
= R-value table
= Sets the performance level (minimum R-value) for individual components
= Detailed methods for determining

21
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Table C402.1.3 — R-Values

TABLE Co0z 13
on

one

=
=

Inbitonsatbty | g on | feths | Rz | Rk | Ra%a | RS | k3o | Rk | R0u | R3ka | k30 | k3% | k3 | kS | R3% | K3
el il 25 | Rfa | B2

WE T RET
e || rne | o | win- | Bie | wis- | win- | win- | oo | ki | k2o | Roa- | ma- | noo-

Moot | G RT0S | RLS [RDLS [ R13ES | R1105 | R11LS | R10S | R10ES| RLLS | 1105 | R111S| RIS [ Ri115 | R0 | B4
E T L I L O L O L L N N L L
e e g

T Wi [ Rater | £ | i | Wik (0 L [ L L it Wi
Medvttet | 5 | Rass | ke | Wi | RS0 Rt [ ik | R | ik | Rii | Rk Rive Ko
. - RO RO (B0 [E0- O R O R R A AT
RS | R | Ria | K% | R1% RT3 | Kis | Riod | R |25 |Fizsa R 5 | Kk |Eias
. Ri3e | R13- | £0. | R10- | R0 | K05
N TR FYTR YT YRR YT [TR P O T T Y FETY T
e Er e i Bl s B Rk | B | Rrs | s | o | ersa | k7| k05 | e | e
. SR | R | W R | R | kD |k | R | o R - ok | R1sac |85
e | Wik | Rk | Rasa | ki | ok
W v i
[ 7o N I N N B I EETN IE  CC ICEN IEEET  EETN T T
T
T I I e N ey ) e e iy ) ) ) )
Toamng | @15 | W15 | A% | ®® | w3 | ww | w% | aw | ww | ww | ww | aw | aw | aw | ww | ww
U o R o | R o | B | 20 | 0| W0 | B | R0 | R0 | B
[ R R T e e e b e e e e A G

beiow | bk | ek | e | bekew | b | ko | ek | ek | behow | b
T | E T | B R

A e L T e e

e st et | ek | ek [ o
K5 da | S ol | K5l
b | | b

b
Y

2021 IECC Increases in Efficiency

= Incremental increases in efficiency
for many roof, wall and floor
components in CZs 4-8

= R-13 insulation for framed floors in
CZs0and 1

= R-10 ClI for unheated slabs in CZ 3
Group R

PR Changes align IECC with ASHRAE 90.1-
* Non-swinging opaque doors moved ;515" 510 cuirements

from R-Value to U-Factor table

ade Floors

CZ 4A and 4B — Roof and Floors

Entirely Metal Joist/ Unheated Slabs
Above Roof |  Buildings Framing

10, " "
10ci | 10.4ci | 30 30 NR 24" 15, 24 15, 24
below below
below
10, 10,

10ci | 10.4ci | 30 30 24" 24"
below | below

10ci | 104ci| 30 | 30 | 24" | 24"
below | below

10ci | 104ci| 30 | 30 | 24" | 24” | below+ | below+
below | below | R-5slab | R-5slab

15, 15, 15,24" | 15,24"
14.6ci | 16.7ci | 30 30 24" 24" | below + | below +
below | below | R-5slab | R-5slab

22
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Climate Zone 4A and 4B — Walls

Metal Bui g Metal Framed Wood Framed and Below-grade wall
IECC Edition o

9.5¢i 114ci 19 19 1347.5¢i | 13+7.5ci 13 13+3.8ci NR 7.5¢i

95i | 114d | 13413 | 13413 | 134750 | 1347500 | oroed | BEEG LSS0
or20 | or20

950 | 114d | 13+13c | 13413 | 134750 | 134750 | ool | 13BEA | g0
or20 | or20

9/16/2025

13+43.8ci | 13+3.8ci
9.5¢i 114ci | 13+#13ci | 13+13ci | 13+7.5ci | 13+7.5ci 7.5¢i 7.5¢i
or20 or20

13+3.8¢i . 8ci
9.5¢i 114c | 134130 | 13414c) | 137,501 | 1347.50 | P36 | 1338, 10ci
or20 or 20

CZ 5 and 4C - Roof and Floors

Slab-on-grade Floors
\cc | Entirely Above | Metal Buildings |  Attic and 3 Unheated Slabs Heated Slabs
oy Roof Deck Other F
Edition

L8, 15,
. . 10, 24 . .
10ci | 1256 | 30 | 30 NR 24 24
below
below | below
15, 15,

100 | 1256 | 30 | 30 |24 10,24 36" 36"

below | below
below below

10c |1256| 30 | 30 | 1024|1027 4g, 36"
below | below
below below
15, 15,
10,24” | 10,24 | 36" 36"
below | below | Below + | Below +
R-Sslab | R-5 slab
15, 15,
15,24” | 20,24" | 36" 36"
below | below | Below + | Below +
R-5slab | R-S slab

10ci | 12.5¢ | 30 | 30

146ci | 167ci | 30 | 30

Climate Zone 5 and 4C — Walls
Above Grade

Metal Building Metal Framed Wood Framed and Below-grade wall
IECC Edition Other

114ci | 133c | 13+5.6ci | 13+5.6ci | 13+475ci | 13+7.5ci | 13+3.8ci | 13+38ci | 7.5¢i | 7.5ci
) ) ) ) ) | 13438 | 7 ) }
llac | 133 | 1343d | 13413 | 13475c | 13475 | O or 75¢ | 75
20+3.8¢i
13+47.5ci
13+3.8ci
11.4ci 13.3ci 13+13ci 13+13ci | 13+7.5ci | 13+7.5ci 20 or 7.5¢i 7.5¢i
or
20+3.8ci
1347.5ci
) ) ) ) ) | 1343801 | 75 ) )
11.4ci 13.3ci 13+13ci 13+13ci | 13+7.5ci | 13+7.5ci 20 or 7.5ci 7.5ci
v
© 20+3.8¢i
1347561 | 13+7.5¢1
114 | 133c | 13+14ci | 13+14ci | 13+10ci | 13+410ci | or20 | or20 | 7.5ci | 10ci
438 | 38

23
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Table C402.1.3 Footnotes

o

Assembly descriptions can be found in ANSI/ASHRAE/IES 90.1 Appendix A.

b. Where using R-value compliance method, a thermal spacer block shall be
provided, otherwise use the U-factor compliance method in Table C402.1.4.

c. R-5.7ciis allowed to be substituted with concrete block walls complying with
ASTM C90, ungrouted or partially grouted at 32 inches or less on center
vertically and 48 inches or less on center horizontally, with ungrouted cores
filled with materials having a maximum thermal conductivity of
0.44 Btu-in/h-f2 °F.

d.  Where heated slabs are below grade, below-grade walls shall comply with the
exterior insulation requirements for heated slabs.

e. “Mass floors” shall be in accordance with Section C402.2.3.

f. “Mass walls” shall be in accordance with Section C402.2.2.

g. The first value is for perimeter insulation and the second value is for full, under-
slab insulation. Perimeter insulation is not required to extend below the
bottom of the slab.
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Thermal Requirement Compliance Options

1. C402.1.3 Insulation component R-value method
= R-value table

= Sets the performance level (minimum R-value) for individual components
= Detailed methods for determining

2. C402.1.4 Assembly U-factor, C-factor or F-factor-based method
= U-factor table
= Considers the performance of the entire assembly
= Detailed methods for determining

Table C402.1.4 — U-Factors

TABLE C402.1.4
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Thermal Requirement Compliance Options

1. C402.1.3 Insulation component R-value method
= R-value table
= Sets the performance level (minimum R-value) for individual components
= Detailed methods for determining
2. (C402.1.4 Assembly U-factor, C-factor or F-factor-based method
= U-factor table
= Considers the performance of the entire assembly
= Detailed methods for determining
3. (€402.1.5 Component performance alternative
= Allows for trade-offs of building envelope provisions
= Overall building thermal flow (UA) must comply with code
= Provides design flexibility

9/16/2025

Component Performance Alternative

= Equation 4-2 Trade-Off Alternative
*= Insulation and fenestration U-factors
= Fenestration SHGC values not traded off

A+B+C+D+E<Zero

A = assembly type of the building thermal envelope, other than slabs on
grade and below-grade walls

B = slab-on-grade perimeter condition
C = below-grade wall assembly type

D = vertical glazing area

E = skylight area

Specific Insulation Requirements

= Requirements must be met in addition to U-factor or R-value
compliance

= Roof assembly

= Above-grade walls
= Floors

= Slabs-on-grade

= Below-grade walls

= |nsulation of radiant heating
systems

= Airspaces
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C402.1.4.1 — Roof/Ceiling Assembly (U-factor)

= Maximum roof/ ceiling = Where used as a component of a
assembly U-factors are roof/ceiling assembly U-factor
calculation

specified in Table C402.1.4 = Sloped roof insulation R-value

contribution to that calculation
must use the average thickness
in inches along with the material
R-value- per-inch

9/16/2025

C402.2.1 — Roof Assembly (R-value)

= Minimum R-value of insulating material
installed either between the roof framing
or continuously on the roof assembly
specified in Table C402.1.3

= Minimum thickness of above-deck roof
insulation at lowest point, gutter edge,
roof drain or scupper must be at least 1
inch

Roof Assembly (U-factor and R-value)

= Insulation installed on removable ceiling tiles not included
= Continuous insulation board
= Not less than 2 layers
= Edge joints between each layer of insulation must be staggered
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C402.2.1.5 — Skylight Curbs

= Insulated to the level of roofs
with insulation entirely above
the deck or R-5, whichever is
less

= Unit skylight curbs included as
a component of a skylight
listed and labeled in
accordance with NFRC 100 are
exempt

87
C402.2.2 — Above Grade Walls - Classification
[#5/15 = = =
s0/50km =
ECC Commrsial roviens vt o e
[ ——— 5715 o e e R
s it
88
C402.2.2 — Above Grade Walls
= Minimum R-values included = Mass walls must meet R-value
in Table C402.1.3 based on or U-factor requirements and
framing type, .in'sulation emaeidie e
. g type, A = Weigh at least 35lbs/ft? of wall
position and materials AHAE EE)
= Insulation within the cells of * Weigh at least 25Ibs/ft> of wall
t it surface area where the material
concrete masonrY units weight is less than 120 pcf
(CMUs) not permitted to be = Have a heat capacity exceeding
considered when applying 7 Btu/ft? x °F
~ = Have a heat capacity exceeding
the R-value 5 Btu/ft2 x °F, where the
material weight is not more
than 120 pcf
89
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C402.2.3 — Floors

= The requirements for floor insulation are based on
= Assembly type
= Insulation placement
= Cavity insulation
= Continuous insulation

= Floor framing cavity insulation or structural slab insulation must
be installed to maintain permanent contact with the underside
of the subfloor decking or structural slabs
= Some exceptions

C402.4 — Fenestration

= Products classified as either skylights or vertical
fenestration
= Fenestration: Windows that are fixed or operable,
opaque doors, glazed doors, glazed block and
combination opaque and glazed doors composed of
glass or other transparent or translucent glazing
materials.

= Skylights: Glass or other transparent or translucent
glazing material installed at a slope of less than 60
degrees from horizontal

= Limits to the area of each
= Maximum U-factor and SHGC requirements

C402.4.1 — Maximum Area

= Vertical fenestration area limited to 30% of the gross above-grade
wall area

= The gross wall area excludes opaque doors and spandrel panels

= The skylight area limited to 3% of the gross roof area

= Increases to maximum area allowed where daylight responsive
controls are used

= 40% for vertical fenestration, 6% for roof area
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C402.4.3 - Maximum U-factor and SHGC

= Table C402.4 specifies
maximum U-factor and SHGC h
requirements

= SHGC based on the
operable/fixed properties of
the fenestration and
projection factor

95
Table C402.4 — Maximum U-factor and SHGC
TABLE
BUILDING ENVELOPE FENESTRATION MAXIMUM L-FACTOR AND SHGC REQUIREMENTS
R I ‘AGRE | wARE 4 s : .
I S -
P on| 050 045 04z 036 036 o3 020 026
¢ ™ o st s s e o ™
S omt o6 06 s " o o0
e
h Fixed [ O i : Fived | Operable | Fiaed | Operable] Fixed | 0y a
[F=vz [om| oz [om] 0m 05| 0@ [ow] em [om| o3 [om] o3 [on] % [on] 0%
O2SPE loas| 25 o030 028 [030| 028 |043| 040 046 | 040 [04s | 041 |48 | 043 |eds| o
[PFz05 |037| 031 |040| 037 |040| 037 |058| 053 | 061 | 053 |061| 051 |064| 058 |061] 058
Siyigns
o | o 5 5 5 [ ] 0 D
T g rere e o rwrwrw
96
C402.4.3 - Maximum U-factor and SHGC, Projection
Factor
A = depth from the leading edge
of the overhang to the face of
the glass
A A 5
<P FF-p
B= height from the bottom of
B R
the leading edge of the
overhang to the of the
windowsill
97
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C402.4.3.4 — Area-weighted U-factor

= Area weighted U-factor is permitted to satisfy the U-factor
requirements for each product category in Table C402.4
= Individual fenestration products from different categories may
not be combined
= For example: operable, fixed, doors, skylights

9/16/2025

C402.4.5 Doors (Table C402.1.4 Footnotes)

= Opaque doors considered part of the gross
area of above-grade walls
= Opaque swinging doors must comply with U-
factor requirements in Table C402.1.4
= Opaque nonswinging doors that are horizontally
hinged sectional doors with a single row of
fenestration must meet assembly U-factor
maximums
= 0.440 in Climate Zones 0-6
= 0.360 in Climate Zones 7 and 8
= Fenestration area must be between 14% and 25%
of total door area
= All other doors must comply with vertical
fenestration provisions
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C402.5.1 — Air Barriers

= Continuous air barrier is required throughout the thermal
envelope

= Located on the inside or outside of thermal envelope

= Located within the assemblies composing thermal envelope
= Any combination of the above

= Buildings in CZ 2B are exempt

9/16/2025

101
C402.5.1 — Air Barriers
= Air barrier construction
= Continuous
= Joints and seams sealed
= Penetrations caulked,
gasketed or otherwise
sealed to allow for
expansion, contraction, and
vibration
= Recessed lighting fixtures
must comply with C402.5.10
102
C402.5 — Air Leakage — Thermal Envelope
Overview
= Dwelling unit testing required for
Group R and Group |
occupancies
= Building envelope testing
required for occupancies other
than Group R and |
= Buildings exempt from testing
= Material or assembly
= Performance verification
103
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C402.5 — Air Leakage — Thermal Envelope

= The building thermal envelope shall comply

with Sections C402.5.1 through Section
C402.5.11.1, or the building thermal
envelope shall be tested in accordance with
Section C402.5.2 or C402.5.3. Where
compliance is based on such testing, the
building shall also comply with Sections
C402.5.7, C402.5.8 and C402.5.9.

= Air intakes, exhaust openings, stairways, and

shafts
= Loading dock weather seals
= Vestibules

9/16/2025

104
C402.5 — Air Leakage — Thermal Envelope
= The building thermal envelope shall comply This language picks up
with Sections C402.5.1 through Section EEC‘P" €402.5.1.2 Air
T arrier
C402.5.11.1, or the bU|Id!ng thermal ] 5 RSt
envelope shall be tested in accordance with
Section C402.5.2 or C402.5.3. Where
compliance is based on such testing, the
building shall also comply with Sections
C402.5.7, C402.5.8 and C402.5.9.
= Air intakes, exhaust openings, stairways, and
shafts
= Loading dock weather seals
= Vestibules
105
C402.5.1.2 — Air Barrier Compliance, Group R and |
= Buildings with Group R and | occupancies must be tested using
the dwelling and sleeping unit enclosure testing method
= Required in all CZ except 2B, 3C, and 5C
= Building thermal envelope must be tested in accordance with ASTM
E779, ANSI/RESNET/ICC 380, ASTM E1827, or an equivalent method
= Air leakage limited to 0.30 cfm/ft2 of testing unit enclosure area at 50 Pa
TESTING UNIT ENCLOSURE AREA. The area sum of
all the boundary surfaces that define the dwelling unit. sleep-
ing unit or occupiable conditioned space including
top/ceiling, bottom/floor and all side walls. This does not
include interior partition walls within the dwelling unit, sleep-
ing unit, or occupiable conditioned space. Wall height shall
be measured from the finished floor of the conditioned space
to the finished floor or roof/ceiling air barrier above.
106
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C402.5.1.2 — Air Barrier Compliance, Group R and |

= Test them all = Test the greater of 7 units or
20 percent of all units

= Top floor unit, ground floor
unit, unit with largest area

= For each unit that exceeds
maximum air leakage rate
(fails), test two more

= Air leakage is the weighted
average of all testing unit results,
weighted by each testing unit’s
enclosure area

107

C402.5.1.2 — Air Barrier Compliance, All Other Occupancies

= Buildings or portions of buildings other than Group R and |
occupancies must be tested using the building thermal
envelope testing method
= Tested in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM
E3158 or ASTM E1827 or an equivalent method

= Air leakage limited to 0.40 cfm/ft2 of building thermal envelope area at
75 Pa

108

4

Alternatively, portions of the building can be tested and measured
air leakage area weighted

Entire envelope area of all stories that have any spaces
directly under a roof
C402.5.1.2 - recive
Air Barrier

Compliance, Entire envelope area of all stories that have a building
All Other entrance, exposed floor, or loading dock, or are below grade

Occupancies

Representative above-grade sections of the building totaling at
least 25 percent of the wall area enclosing the remaining
conditioned space

109
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7

= Buildings in CZ 2B, 3B, 3C and 5C

= Buildings larger than 5,000ft? in CZ 0B, 1, 2A, 4B

Exceptions and 4C

= Buildings between 5,000ft? and 50,000ft2in CZs
0A, 3A and 5B

9/16/2025

110

C402.5.1.2 — Air Barrier Compliance, All Other Occupancies

= If the building air leakage rate exceeds 0.40 cfm/ft? but does not
exceed 0.60 cfm/ft?
= Diagnostic evaluation using smoke tracer or infrared imaging
while building is pressurized required along with a visual
inspection of the air barrier
= Seal leaks without destruction of existing building components
= Submit report identifying corrective actions taken to seal leaks
= Building is deemed to comply, no retest required

111

C402.5.1.3, C402.5.1.4, C402.5.1.5 —Materials,
Assemblies, Performance Verification

Buildings that do not complete air barrier testing (exempt) must meet provisions
of Section C402.5.1.3 or C402.5.1.4 in addition to Section C402.5.1.5

Select Compliance Option Verify Performance

= Review construction documents

- i . n
Materials = Inspect air barrier

= Assemblies = Final commission report
provided
= Deficiencies found during plan
review and inspection and
corrective actions

112
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Other Air Leakage Provisions

= Air leakage limits for fenestration
= Not required when building is
tested

= Doors and access openings to
shafts, chutes, stairways, and
elevator lobbies must be sealed

= Stairway enclosures and elevator
shaft vents must have dampers

= Cargo door openings and loading
door openings must be equipped
with weather seals

= Building entrances required to
have enclosed vestibule

C402.5.11 — Operable Openings Interlocking

= Large, operable
openings (>40ft2) such
as roll-up doors and
windows must now be
interlocked with the
heating and cooling
system

114

C402.5.11 — Operable Openings Interlocking

= Time and temperature specific

= System adjustments within 10 minutes
of opening operable opening

= Controls raise cooling setpoint to 90°F
and lower heating setpoint to 55°F

= Controls shut off the system entirely
when outdoor temperatures are below
90°F or above 55°F
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7

Exceptions

116

= Separately zoned areas associated with the
preparation of food that contain appliances that
contribute to the HVAC loads of a restaurant or
similar type of occupancy

= Warehouses that utilize overhead doors for the
function of the occupancy, where approved by the
code official

= The first entrance doors where located in the
exterior wall and are part of a vestibule system

9/16/2025

Section C403

Commercial Mechanical Systems

Key Mechanical System Provisions

= Heating and cooling load
calculations and system design

= Equipment efficiencies and sizing
= System controls

= Economizers

= Ventilation and exhaust systems
= Fans and fan controls

= Refrigeration equipment
performance

= Duct construction
= Piping insulation
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C403.1.1 — Calculation of Heating and Cooling Loads

= HVAC design loads must be determined
in accordance with ANSI/ASHRAE/ACCA
Standard 183 or equivalent

= Loads must be adjusted to account for
load reductions that are achieved where
energy recovery systems are utilized

= Qutput capacity of HVAC equipment
must be less than that of the smallest
available equipment size that exceeds
the loads calculated

9/16/2025

C403.2.1 - Zone Isolation Required

= HVAC system must be divided into isolation areas if

= Serves zone over 25,000 ft2

= Spans more than one floor, and

= Designed to operate or be occupied nonsimultaneously
= Controlled independently

120
C403.2.2 — Ventilation
= Natural or mechanical ventilation
must be provided in accordance with
Chapter 4 of the International
Mechanical Code
121
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C403.2.3 — Fault Detection and Diagnostics

= HVAC systems serving a gross conditioned floor area of

>100,000 ft2 must include FDD system

= The system must include permanently installed sensors to

measure HVAC system performance
= Exception: R-1 and R-2 occupancies

9/16/2025

122

C403.2.3 — Fault Detection and Diagnostics

Sample
performance
every 15
minutes

Identify and
report faults

Provide
recommendations
for repair

System Capabilities

Transmit
recommendations
to remotely
located
authorized
personnel

123

C403.3.2 — HVAC Equipment Performance
Requirements

= Equipment must meet the minimum efficiency requirements of
Tables C403.3.2(1) - (16)

= HVAC equipment efficiency updated to match ASHRAE tables
directly and Federal appliance manufacturing requirements

= Refrigeration efficiencies updated to match federal

requirements

124
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C403.3.2 — HVAC Equipment Performance
Requirements

= Additional tables added for
= DOAS units
= Water source heat pumps
= Variable refrigerant flow cooling and heat pumps
= Heat pump and heat reclaim chiller packages

= Ceiling mounted computer room air conditioners
= Commercial refrigerators and freezers

9/16/2025

Table C403.3.2(10) Partial

[RETe [r——

i

EERTCES D

Fostpsoccoues:

T

ARt 130

C403.4 — Heating and Cooling System Controls

e

Each zone must
be controlled by
individual
thermostatic
controls

Deadband of at
least 5°F

e W cmen |

Setback controls
controlled by
automatic time
clock or
programmable
system
= Down to 55°F

or up to 85°F

Automatic start
and stop
controls

required for
each HVAC
system

127
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Multiple Zone Systems, Section C403.6

Chiller

Source: www.energycodes.gov

9/16/2025

128
C403.7.1 — Demand Control Ventilation
= Required for all single-zone systems Qurskla e
required to comply with Sections /5o O 4
C403.5 through C403.5.3 (economizers) m ,,_,‘4,_
= Required for spaces larger than 500 ft? /TR Ocipd |
and with an average occupant load of i e )—
at 15 people or greater per 1,000 ft? of — 4
floor area . m “M/—
= Served by systems with Pa— =
= Air-side economizer /‘
= Automatic modulating control of the —
outdoor air damper Note several new/modified exceptions in
= Design outdoor airflow greater than 3,000 2021 [ECC
cfm
129

4

C403.7.6 —
Automatic Controls must be capable of and configured with
Control of three modes of temperature control

HVAC

50 guestrooms, each guestroom must

In Group R-1 buildings with more than f "U
have controls — I

Controls must be capable of and configured to

Systems

Serving
Guestrooms | C403

automatically turn off the ventilation and exhaust
fans within 20 minutes of the occupants leaving the
guestroom, or isolation devices must be provided to
each guestroom that are capable of automatically
shutting off the supply of outdoor air to and exhaust
air from the guestroom.

130
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C403.7.7 — Shutoff Dampers

= Qutdoor air intake and exhaust openings and stairway and shaft
vents must have Class | motorized dampers

= Air leakage rate not greater than 4 cfm/ft? (20.3 L/s ® m?)
= Labeled AMCA 500D

9/16/2025

131

7

Nonmotorized gravity dampers can be used as an
alternative to motorized dampers for exhaust and
relief openings

1) In buildings less than three stories in height above
Exception grade plane
2) In buildings of any height located in Climate Zones 0,
1,2,0r3
3) Where the design exhaust capacity is not greater

than 300 cfm (142 L/s)

132
C403.8.5 — Low-capacity Ventilation Fans
= Requirements for low-capacity
ventilation fans
= Applies efficiencies of
ventilation fans typical of
residential construction to
mid-rise residential N ¢ listed
occupancies and small z:‘;jgﬂ:’e en part of listed HVAC
commercial buildings = Except dryer exhaust, range
hood main or booster fans
133
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C403.8.5 — Low-capacity Ventilation Fans

TABLE C403.8.5 Low-Capacity Ventilation Fan Efficacy*

AIRFLOW RATE MINIMUM EFFICACY ATRFLOW RATE
FAN LOCATION MINIMUM (CFM) (CFM/WATT) MAXIMUM (CFM]
HRV or ERV Any 1.2 cfm/watt Any
In-line fan Any 3.8 cfm/watt Any
Bathroom, utility room 10 2.8 cfm/watt <90
Bathroom, utility room %2 3.5 cfm/watt Any

134

C403.8.9 — Large-Diameter Ceiling Fans

= Large-diameter ceiling fans,
defined in C202, must be
tested and labeled in
accordance with AMCA 230

= Testing provisions include
energy efficiency metric

C403.11 — Refrigeration Equipment Performance

= Updated to Federal DOE requirements

= Energy use must be verified through
certification under an approved
certification program

= Where certification program does not
exist, the energy use must be
supported by data furnished by the
equipment manufacturer
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7

Exceptions

C403.12.1 — Ducts and Plenum Insulation and Sealing

= Ductwork must be constructed in
accordance with the IMC
= Joints and seams must comply with
Section 603.9 of the International
Mechanical Code
= Supply and return air ducts and
plenums must be insulated
= Ducts, air handlers and filter boxes
must be sealed

9/16/2025

C403.12.1 — Ducts and Plenum Insulation and Sealing

= Unconditioned spaces
= Minimum R-6
= Qutside building
= Minimum R-8in CZs 0 -4
= Minimum R-12 in CZs 5—-8
= Underground beneath buildings

= |Insulated as required in this section or have an equivalent
thermal distribution efficiency

= Within a building envelope assembly

= Separated from building exterior or unconditioned or exempt
spaces by a minimum R-8 in CZs 0 — 4 and R-12 in CZs 5 -8

1. Where located within equipment.

2. Where the design temperature difference
between the interior and exterior of the duct or
plenum is less than 15°F (8°C)
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C403.12.3 — Piping Insulation

= Piping serving as part of a
heating or cooling system
must be thermally insulated

= Piping insulation must be
protected (C403.12.3.1)

= Adhesive tape not allowed

140

7

C403.12 -

Mechanical

iZJf:taetI:j - Snow- and ice-melt system controls. Systems must

. Ca ¥4 include automatic controls configured to shut off the

Outside of system based on temperature and precipitation.

the Building
Thermal
Envelope

Heating outside a building. Systems installed to
c4 AN provide heat outside a building must be radiant
systems.

Freeze protection system controls. Systems must
ca p ] include automatic controls configured to shut off the
systems based on temperature and fluid condition.

141

Section C404

Commercial Service Water Heating Systems

142
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143

144

145

Key Service Water Heating Provisions

= Equipment efficiencies
= Heat traps for hot water storage tanks
= Piping insulation

= Controls

= Heated-water circulating and
temperature maintenance systems
= Drain water heat recovery units

= Pools and spas

9/16/2025

C404.2 — SWH Equipment Performance Efficiency

= Water-heating equipment and hot water storage tanks must meet
requirements of Table C404.2
= Includes water-heating equipment intended for use as space
heating
= Efficiency must be verified by manufacturer data or certification

Table C404.2 — Minimum Performance of Water-Heating
Equipment, Partial

TABLE C4042
OF WATER
B A LTl e i p—————
Tabletop'. = 20 galloms -
o 093 00m32 . EF
- Resisance = 20 gallons
s <1ZW prr 0960~ 0.0003 . EF DOE 10 CFR Part 430
e heaters, =
d Gid-enabled > 75 galons - .
electric e 0 ke 1061 - 000168V, EF
SiEW Resisance [ ANSIZ21103
_ Heat purp > 55 gallons - .
s24amps a0 3 2500l | 1 P02 S 2057 - 000113V, EF DOE 10 CFR Part 430
- 0675 - 00015V, EF
75,000 Bl R DOE 10 CFR Part 430
> 35 gallons and 0.8012 - 0.00078V. EF
—— 100 gallons
heaters, > 75,000 Buuh and < 4000 Brovg! ok
215,000 Bl (QB00 + 110./SL. B
ANSIZ2L103
155,000 Buwh 1000 Burvgal ek
>155.000 Buuf < N e
s (Q800 + 110./7SL. B
~50000Buhand | 4900 Buhigaland n
e e 08200019V, EF DOE 10 CFR Part 430
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C404.2.1 — High input SWH Systems

= High input service water-heating
systems
= Large (over 1,000,000 Btu/h)
service hot water system
efficiency increases from 90%
t0 92%

= Capacity weighted average

Photo credit: PNNL

9/16/2025
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C404.3 — Heat Traps for Hot Water Storage Tanks

= Storage tank-type water
heaters and hot water storage
tanks that have vertical water
pipes connecting to the inlet
and outlet of the tank must
have integral heat traps at
those inlets and outlets
= Pipe-configured heat traps
in the piping connected to
those inlets and outlets
also permitted

147

C404.3 — Heat Traps for Hot Water Storage Tanks

For SE 110t= 1048
Commentary Figure CAD4-3(1)
HEAT TRAP AND INSULATION REQUIREMENTS FOR NONCIRCULATING SYSTEMS

(coutsayaruis.

148
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C404.4 — Insulation of Piping

= The inlet and outlet piping of a storage water heater or heated
water storage tank, the piping to a heat trap or the first 8 feet of
piping, whichever is less, must be insulated

TABLE G403.12.3
MINIMUM PIPE INSULATION THICKNESS (in inches)* ©

Wm NOMINAL PIPE OR TUBE SIZE (inches)
Conductvin
'ﬁ:‘gﬁ?[ B inde " Plceidiu <1 Tl Thto<d tocs e
- 350 032034 250 5 50 50 50 50
251-350 0.29-0.32 200 3.0 10 45 15 45
201-250 027030 150 25 25 25 a0 30
1200 025029 125 15 [ 0 20 20
105-140 0.21-0.28 100 1.0 1.0 15 15 15
30-60 021-0.27 75 05 05 10 10 1.0
<40 0.20-0.26 50 05 10 ] ] 15

149

The volume of water in a hot water supply pipe is
limited to reduce the amount of time it takes for
hot water to reach the faucet

C404.5,
Heated Water . .
Suraly Figin Cc404 Maximum allowable pipe length method
pply Fiping Limits the length of pipe between the source and the outlet

Maximum allowable pipe volume method
A Requires a calculation of the volume of water in the specific
piping system

150

C404.8 — Energy Consumption of Pools and Permanent
Spas

= Pools and permanent spas
must comply with heater and
time switch requirements

= Qutdoor heated pools and
spas must have a vapor
retardant cover
= Exception for pools where more
than 75% of energy for heating
is from a heat pump or on-site
renewable energy system

151
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C404.9 — Energy Consumption of Portable Spas

= The energy consumption of —_—
electric-powered portable ettt Bocte Spt @
spas controlled by the o
requirements of APSP 14

9/16/2025

Section C405

Commercial Electrical Power and Lighting Systems

Key Electrical Power and Lighting Provisions

= Lighting controls

= Light reduction methods

= Interior and exterior lighting
power

= Automatic receptacle
controls

= Energy monitoring

154
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C405.1.1 — Lighting for Dwelling Units

= At least 90% of permanently installed lighting serving dwelling
units

= Must be high-efficacy (kitchen appliance lighting excluded)
= Or comply with the daylight responsive control requirements
and interior lighting power requirements

9/16/2025

C405.2 — Lighting Controls

Lighting systems must have controls that comply with one of the
following:
1) Lighting controls as specified in Sections C405.2.1 through
C405.2.8
2) Luminaire level lighting controls (LLLC) and lighting controls
as specified in Sections C405.2.1, C405.2.5 and C405.2.6
= The LLLC luminaire must be independently capable of
monitoring occupant activity and monitoring ambient
lighting
= Each control strategy must be capable of configurations as
required

7

= Lighting controls are not required for emergency

Exceptions :
and security areas
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C405.2.1.1 — Occupant Sensor Control Function

=Required in 12 space types

= Classrooms, conference rooms, copy rooms, restrooms,
enclosed offices, open plan office areas, etc.

=Turn off lights within 20 minutes of occupants leaving
space
=Manual controls

=Some spaces have more specific occupant sensor
control requirements

9/16/2025

C405.2.1.2 — Occupant Sensor Controls in Warehouse
Storage Areas

= Manual control

= Lighting in aisleway must be
independent

= Occupancy sensor or time-
switch control required

= Occupant sensors reduce
lighting to 50% or less of full
power within 20 minutes of
occupants leaving controlled
area

C405.2.2 — Time Switch Controls

= Each area not provided with occupant sensor controls must
have time-switch controls

- Capable of being set for 7 Incorporate holiday “shutoff”
Minimum 7-day clock different day types/week feature
Override switch should
Program backup capabilities include
to prevent loss of program « Manual control
and time setting for > 10 « Control lighting to remain on < 2 hrs
hours if power is interrupted « Control lighting for an area < 5,000ft*
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C405.2.3 — Light-reduction Controls
= Reduce the lighting load by
not less than 50% Alterate Luminaires Alternate Lamps (a/b)
= Three methods outlined in ==]=]=} ER==p=]
code ECEO SE=I=0=
Hgps egsg
- . q‘bb
Individual Switches Full Range Dimming Alternate Rows
E Esges8 ===
E = g B Eges =l=l=1
B 8 888
n:h\m: S q,% jﬁ
Dimmer Switch
161
C405.2.4 — Daylight-responsive Controls
= Required to control the general lighting
within daylight zones in
= Spaces with a total of more than 150
watts of general lighting within primary
sidelit or toplit daylight zones
= Spaces with a total of more than 300
watts of general lighting within sidelit
daylight zones
162
C405.2.4.2 —Sidelit Daylight Zone
= Sidelit daylight zone is the
floor area adjacent to vertical
fenestration
o Jioen
PRIMARY AND SE%?};;ES:\"‘;SE‘&:“D‘VUGHW ZONES
163
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C405.2.4.3 — Toplit Daylight Zone

= Toplit daylight zone is the floor area underneath a roof
fenestration assembly

(a) Section view
(b) Plan view of daylight zone under a roof
fenestration assembly

FIGURE €405.2.4.3
TOPLIT DAYLIGHT ZONE

9/16/2025
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C405.2.5 — Specific Application
" Select Iighting must be * Luminaires for which additional
controlled by an occupant lighting power is claimed
sensor or a time-switch and a ° ikl G el
manual control « Lighting in display cases
* Supplemental task lighting
* Lighting equipment that is for
sale or demonstration in lighting
education
« Display lighting for exhibits in
galleries, museums and
monuments
165
C405.2.7 — Exterior Lighting Controls
-RANANERCHANINY
= Daylight shutoff
= Building fagade and landscape
lighting
= Lighting setback
= Time-switch control functions
166
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C405.2.8 — Parking Garage Lighting

Occupant sensor or time-
switch control required
Lighting power of luminaires
automatically reduced by at
least 30% when there is no
activity within a lighting zone
for 20 minutes

Lighting zones not larger than
3,600ft?

Perimeter daylight responsive
controls

9/16/2025

C405.3 - Interior Lighting Power Requirements

A building complies with this section where its total connected interior
lighting power is less than the interior lighting power allowance.

= The installed lighting power is the sum of the watts of all interior lighting

equipment
= 20 exceptions

= Two options to determine lighting power allowance

= Building area method
= Space-by-space method

= Includes additional interior lighting power

Steps to Determine if a Building Complies with Interior

Lighting Power Allowances

1. Determine the interior lighting power budget for the entire

building or space

2. Verify the total connected power in watts for the proposed
lighting using the construction documents
3. Compare and assess compliance

= Reminder: proposed total connected lighting power must be less than
or equal to the interior lighting power budget for the building to

comply
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Table C405.3.2(1) Interior Lighting Power Allowances:
Building Area Method, Partial
TABLE C405.3.2(1)—continued

INTERIOR LIGHTING POWER ALLOWANCES:
BUILDING AREA METHOD

BUILDING AREA TYPE LPD (wantsitt’)
Parking garage 0.18
Penitentiary 0.69
Performing arts theater 084
Police station 0.66
Post office 0.65
Religious building 0.67
Retail 0.34
School/university 072
Sports arena 076
Town hall 0.69
Transportation 050
Warehouse 0.45
Workshop 091

9/16/2025
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Table C405.3.2(2) Interior Lighting Power Allowances:
Space-by-Space Method, Partial

TABLE C405.3.22)
INTERIOR LIGHTING POWER ALLOWANCES:
SPACE-BY-SPACE METHOD

TVPE [ CPD fwosstey
Atrium
Less than 40 foet in height | 048
Greater than 40 feet in height | 0.60
Audionce sealing area
1In an auditorium 061
Tna gymaasium 03
In a motion piciure theater 027
Tn'a penitentiary 057
T a performing arts theater 116
Tna religious buikding 07z
Tna sports arena 633
Oterwise 033
Banking activity area 061
Breakroom (See Lounge/breakroom)
ClassroonVlecture hall raining room
Tna penilentiary | 089
Otherwise [ o7

C405.4 — Lighting for Plant Growth

= At least 95% of permanently
installed luminaires used for
plant growth and
maintenance
= Have a photon efficiency of
not less than 1.6 umol/J

= Defined in accordance with
ANSI/ASABE S640
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C405.5 — Exterior Lighting Power Requirements

= The total connected exterior lighting power
must be less than the exterior lighting
power allowance
= The total exterior connected lighting
power is the total maximum rated
wattage of all lighting that is powered
through the energy service for the
building
= 14 Exceptions

9/16/2025

173
C405.5 — Exterior Lighting Power Requirements
= Exterior lighting power allowance is calculated
= Use the lighting zone from Table C405.5.2(1)
= Determine applicable area type from Table C405.5.2(1)
= Multiply the total area/length of each area type by the value
in the table to determine lighting power allowed for each
area
= Sum the base allowance and the watts from each area type
174
Table C405.5.2(1) Exterior Lighting Zones
TABLE C405.5.2(1)
EXTERIOR LIGHTING ZONES
Lo DESCRIPTION
1 Developed areas of national parks, state parks,
forest land, and rural areas
Areas predominantly consisting of residential zoning,
2 neighborhood business districts, light industrial with
limited nighttime use and residential mixed-use areas
3 All other areas not classified as lighting zone 1, 2 or 4|
High-activity commercial districts in major
1 melrcpclil;m areas as desigmled U)' the local land use
planning authority
175
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Table C405.5.2(2)
Building Exteriors

u

Lighting Power Allowances for

TABLE C4055.202)
IGHTING POWE R ALLOWANGES FOR BUILDING EXTERIORS

G ZORES
S T O I Y S N N T

e Sie Allowance = I A 1

Uncoreed Patng Aevss
Parking areas and drives [ omww | omwr | omwWw | 0mwWr
B o

Walkvvys e arps Tes than 10 fect wide_| 0.5 Wiinear fool | 0.50 Wioear fool_| 060 Wiioear oot | 0,10 Wilnear ot

‘Walkiays and rantps 10 feet wide or grester. | g o gz Q10w 0.1 Wi oW

plaza aras, special feate areas

Diring aeas TE WA TE W TTEWA W

Sainvays 050 Wit WHOWIT

Pecsirian tannels T B4 W

Tantcaping BEWI oW

g Ermiances and Exits

Pedestrian and vehicular entrances and exits

14 Wiikneas fool of | 14 Wilinear foatof | 21 Wilinear foot of | 21 Wilinear foat of
opering opening opening opening

Eniry canopies 025 W/ Ta0 Wi
Loading docks 0.35 Wi’ 0.35 W'
S G
Fove staming nd 35l [ owwr | omww | ewwi | 0own
=
Open e (nciading veicke i o | 0AIWR | vanwar | 0BWE [ WA
St osage o el st s { No llowance I T Whinea oot J 7Waiaeat ot ‘ 20 Wihiaeat foot

9/16/2025

Table C405.5.2(3)

Individual Lighting Power Allowances

for Building Exteriors

TABLE C405.5.2(3)

INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZONES

Tona 1 I Tone 2 Tone 3 Tore 4

Buikling facades

0.075 Wit of gross | 0.113WAT of gross | 0.15 WIAT' of gross

Noallowance above-grade wall area | above-grade wallarea | above-grade wall area

‘Automated teller machines (ATM)
and night depositories

135W per location plus 45 W per additional ATM per location

Tncovered entrances and gate-
house inspection stations at
guarded facilities:

0.50 W/ of area

Uncavered loading areas for law
enforcement, fire, ambufance and
other emergency service vehicles

035 W/ of arca

Drive-up windows and doors

200 W per drive through

Parking near 24-hour refail
entrances,

400 W per main entry

176
177

4

C405.9.1

Elevator cabs

Luminaires - not less than 35 lumens per watt
Ventilation fans not more than 0.33 watts/cfm

C405.9 - Escalators and moving walks

Vertical and .
Horizontal | C405.9.2 &
Transportation

Systems and
Equipment

C405.9.3

ASME A17.1/CSA B44

Automatic controls that reduce speed as permitted in
accordance with ASME A17.1/CSA B44 and applicable
local code

Energy recovery

Escalators must be designed to recover electrical
energy when resisting overspeed in the down
direction

178
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C405.11 — Automatic Receptable Control

be on automatically controlled receptacles

Multiple control options

At least 50% of covered receptacles and 25% of branch circuit feeders to

All controlled receptacles must be permanently marked per NFPA 70

AMENDMENT

PA amendment changes “shall” to “may”

9/16/2025
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C405.12 — Energy Monitoring

= Applies to new buildings 25,000
ft2 or larger

= Must be equipped to measure,
monitor, record and report
energy consumption data

= Exception: R-2 occupancies and
individual tenant spaces if the
space has its own utility services
and meters and has less than
5,000 ft2

oD
eATEGORY

TABLE C405.122
ENERGY USE CATEGORIES

ORSCRIPTION OF ENCRGY USC

Total HVAC
system

Tieaing, cooling and ventialfon, I hxling bl
ot limited to fans, pumps, boller, chillers and
water heating, Energy used by 120.-volt cquip
ment. o by 208/120-vol cquipment tha i

located fn a buikiiag where the maln service is
4807277 -voll pover, s permitied [0 be excluded
from total HVAC system energy wse.

ffi“,::::‘ Lightlng systems located wihin the bullding.
Exterior Tighting sysicms ocaied on the bullding sk but
lighting oot within the building.
Tevicrs. appliances and rauipmcel tonneciod 10
Plugloads | oo enience receptacle outlets.
Any singic 0ad (ot 1 o1 Incluaod 1 an FIVAC,
Tighting or plug load category and that exceeds 5
. percen of the peak connected load of the whole
Process kot | buitding.includiag bei ot Hemied o data
cenlers. manufacturing cquipeent and commer
cal kitches
alling | T remaining lads ot ncheed clsewbere tn

operations and

other
miscellancous
loads

ihis table. Incloding bul not imited fo veriical
trassportation systens, automatic doors. motce
e shading systems. aenament fountatas,
‘ormamental fireplaces. swimming poos. In
ground spas and snow mel systems.

Section C406

Commercial Additional Efficiency Requirements

57



For Classroom Use Only 9/16/2025
Copyright International Code Council

C406 — Additional Efficiency Requirements Overview

Required for prescriptive
compliance
= Revised structure of C406

= Points-based

= 10 points (credits) required, .
where 1 point is equivalent to 7 '\
0.25% energy savings 4

= Equity of efficiency options h ’
across climate zones TN\ :

= Expanded options
= 11 options total, 3 new

C406.1 — Additional Efficiency Credit: New Buildings

* Must achieve 10 credits from Tables C406.1(1) through
C406.1(5)
* 10 credits = 2.5% cost savings
* Tables based on use group of the building and climate zone
Office (Group B)
Multifamily (R) & Institutional (1)
Schools (E)
Retail (M)
« Other
* Multiple use groups, each use group weighted by floor area to
determine weighted average building credit

184

C406.1 — Additional Efficiency Credit: Tenant Spaces

* Must achieve 5 credits when selected from these options
* More efficient HVAC
Reduced lighting power
Enhanced lighting controls
* DOAS
High-efficiency service water heating
Energy monitoring system
* Tenant spaces deemed to comply if entire building uses these
credits
* On-site renewable energy
* Enhanced envelope
* Reduced air infiltration
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C406.1 — Additional Efficiency Credit Options

More efficient HVAC performance

. Reduced lighting power

. Enhanced lighting controls

. On-site supply of renewable energy

. Dedicated outdoor air systems

. High-efficiency service water heating
. Enhanced envelope performance

. Reduced air infiltration

. Energy monitoring system
10. Fault detection and diagnostics
11. Efficient kitchen equipment

9/16/2025

C406.2 — More Efficient HVAC Equipment Performance

= 5% heating efficiency improvement

= 5% cooling efficiency improvement

= 10% heating efficiency
improvement

= 10% cooling efficiency
improvement

= More than 10% cooling efficiency
improvement (use equation)

TABLE C46.4(1)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

SECTION

GAEiA[06ET6] A |38 A |8 | [ | @ [ [ @ [ [ @[ 7 [ ¢

CH06.2.1: 5% beanng

efficincy improvemens | VA | NA | NA|NANA|NA [ NA|NA|NA [NA| 1 [NA|NA| 1|1 |NA| S

C406.2.2- 5% cooling.

emamympovenent| © | ¢ | S|l 2]

C406.2.3: 10% beating . A | A | A | s | xa ] 2 N
efficiency | NA | NA | N [NA[NA|NA|NA[NA|NA[NA| 2| 11|22 |Naf1

C406.2.4: 10% cooling.

efficiency 11 12 0|9 7 7 [ 5 6 4 4 5 3 4 3 3 3
. C406.3: Reduced
o 8 o 9 9 9 0|8 9 9 7 3 8 6 7 7 6
Credits for htng pover

Group B et | 2 | 2 |2|2]2]2]z2]2]2]>
occupancies B KRB EDBEREEREREE
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C406.4: Entanced.

C406.5: On-site

C406.6: Dedicaied
‘outdoor ais

C406.7.2: Recovered-or

reneviable nate neating| T4 | NA | N [NA|NA|NA|NA|NA|NA | NA|NA|NA|NA|NA|NA |NA|NA

C406.7.3; Efficient " . . @ | v e e [ |
fousl foel water heater | A | NA | NA|[NA|NA|NA|NA|NA|NA|NA|N&|NA|NA|NA|NA|NA|NA

cx.;.:.m:m NA | NA | N |NA [Na | wa | Na | Na | NA A [ NA | Na | NA [ NA | NA [ Na | N

eavelope: . z
ciosoRewedar | 5 [y a2 sals]| 2|3 {n|al1]s][s[u]s
LC406.10: Energy i i Pl P P P Y Pl P
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9/16/2025

TABLE CA06.1(2)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND | OCCUPANCIES
CoRATE 2
et oastafsmw| A [ w X [aafJw[a[sa o]l 7 O
C406 11" 3% beatng -~ N N
effciency . NA NA [NAINAL 1 |[NA NAL INA| 1 1 1 1 2 2
T406 12 % covhing 2 |2 o . |
efficiency mprov 3 3 2 2 1 1 1 1 1(Nal| 2 1 INaf 1 1 1 |NA
C40613 10%heatng | alx | y >
etficiency wemen NA NA [NA|INA[ 1 |NA NA| 1 1 1 3 2 3 4
CHo24:10%cwkag |5 |5 Ly a2 a2 fafa]afu]a|2
elficuency mmpro et
i ey Reddbabiog| 0 | 5 |2 |2 |22 2 2|z P P e
Credits for e T2 |2]z]2]2]¢ : NHEBE
C300.4: Exhaaes . = | | y @ | v I
Group R & | el I E E E E EE R
H 406.5: 7 M - .
Occupancies e e s | s [s|s]|7]s s IR EEAERERE
C406.6: Dodicared N N
i system. 3 4 EN N 2 NA| 6 il4 g S|ls w7 | njn2
C406 72 Recovered oo
senewablé Wates b g n 9 W0 1312 15 | M4 15[ 14] )16 14]15|15]15
4067 3: Efficient fossil
0673 Elfick s slefs|7 s]s|s][o]o]ofw]w]|efwu|n
TH06 74 Fieat prmp A
e s |os [ss|s]sis]s|s]s]s s[s]s]ss]=
C406 8- Exanced B I s
envelapt peromiisie 3 o 3 5 4 4 1 4 3 3 4 5 3 5 4 L] 6
3005 Redued 3 § | s |3 nfefalnalrafa|ofs]afun]e| 8|3

wfiltrabon
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Section C407

Commercial Total Building Performance

190

C407 — Total Building Performance

= The Total Building
Performance Method
allows trade-offs
among the building
envelope, mechanical
systems, and lighting
systems in commercial
buildings
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C407.2 — Mandatory Requirements

TaBiE cars
REGUIREMINTS FOR TOTAL BULDING PERSCRMANCE

= Must meet requirements of
Table C407.2
= Must have an annual energy
cost less than or equal to 80
percent of the standard
reference design
= Standard reference design
walls to be the same as
proposed

Table C407.4.1(1) Specifications for the Standard Reference
& Proposed Designs, Partial

TABLE C401.4.1(1)—continusd
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

[BUILDING COMPONENT |
ARACTErRSTIE, STANDARD REFERENCE DESIGN PROPOSED DESIGN

A
1. The proposed skylight area; where the pr
‘skylight area is ess than (hat permitted by
Section C402.1. As proposed
The area permitted by Section C402.1; where the
Skylights proposed skylight area exceeds that permiticd by
N ‘Section C402.1.
Tifactor: @ specified In Table CA024 A proposed
SHGC: as specified in Table C402.4 except that for
climates with no requirement (NR) SHCC = 0.40 shall As proposed
be us
“The interior Tighting power shall be determined n accor-
dance with Section C405.3.2. Where the accupancy of
the buiding is not known, the lighting power density As roposad

Lighting. interlor 1.0 w uare on the categoriza- |
tion of bulkings with unkeown space classifcaion as
i ighing power siallbe defrmined in accordance
" with Tables C405.5.2(1), C405.5.2(2) and C405.5.2(3).
Lighting. exteior | s yag an dimensions of surfaces shallbe the same a5 As proposed

C407.3 - Documentation

= Documentation verifying that the methods and accuracy of
compliance software tools conform to the provisions of this
section must be provided to the code official
= Compliance report
1) Address of building
2) Inspection checklist
3) Name of individual completing the compliance report

4) Name and version of software tool
= Additional documentation may be required
= Calculation software tools have required capabilities
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Section C408

Commercial Maintenance Information and System
Commissioning

195
Section C408 — Maintenance Information and System
Commissioning
= This section covers maintenance information and the
commissioning of, and the functional testing requirements for,
building systems
= Verification that the building has been built and is operating as
designed
= C408.2 Mechanical systems commissioning and completion
requirements
= C408.3 Lighting system functional testing
196
C408.2 — Mechanical Systems and Service Water-heating Systems
Commissioning and Completion Requirements
= Prior to passing the final mechanical
inspection, the registered design
professional must provide evidence
of mechanical systems
commissioning and completion
197
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C408.2.1 — Commissioning Plan

= A commissioning plan must be
developed by a registered
design professional or
approved agency

9/16/2025

C408.2.4 — Preliminary Commissioning Report

= Completed and certified by the registered design professional or
approved agency

[ Pkt ame:

Ut ConiisFurcons T o heen s agpcotie,defora and o esig s shoddod
e pod 3 i

C408.2.5 — Documentation Requirements

= System balancing report
= Final commissioning report
= Results of functional performance tests
= Disposition of deficiencies found during testing, including
details of corrective measures used or proposed
= Functional performance test procedures used during the
commissioning process including measurable criteria for test
acceptance

200
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Testing that will ensure that control hardware and software are

/ calibrated, adjusted, programmed and in proper working condition
C408.3 — [ofiToE: 3T W | Occupant sensor controls

Functiona
Testing of

Lighting
Controls (o[ -3 T A Time-switch controls
Daylight responsive controls

201

7

Commercial Appendices

Appendix CA — Board of Appeals

= Appendix CA provides
guidance for establishing a
board of appeals, including
criteria for membership and
instruction for developing
rules and procedures

= Consistent with other I-Codes
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Appendix CB — Solar-Ready Zone

= Appendix CB is intended to
encourage the installation of
renewable energy systems by
preparing buildings for the
future installation of solar
energy equipment, piping and
wiring

204
Appendix CC — Zero Energy Commercial
Building Provisions
= Appendix CC provides a model for states and jurisdictions to
require renewable energy systems capable of achieving net zero
carbon
= Applies to new buildings
= Based on Architecture 2030
205
Appendix CC - Zero Energy Commercial
Building Provisions
Supplemental definitions
= Adjusted off-site renewable energy
= Building energy
= Energy Utilization Intensity (EUI)
= Off-site renewable energy system
= On-site renewable energy system
= Renewable energy system
= Semi heated space
= Zero Energy Performance Index (ZEPI PB/EE)
206
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Appendix CC — Zero Energy Commerecial
Building Provisions
ZERO CODE

MEETING THE CODE

s '

Getaut renewable
energy table /29

Commercial the 2021 IECC

9/16/2025

CC103.1 Renewable Energy

On-site renewable energy systems shall be installed, or off-site renewable energy
shall be procured to offset the building energy as calculated in Equation CC-1.

REqnsite + REogssite 2 Ebuitding
Where:
Re, e = Annual site energy production from on-site renewable energy systems

Reqie = Adjusted annual site energy productions from off-sire renewable energy
systems that may be credited against building energy use

Epuiiaing = Building energy use without consideration of renewable energy systems

= If complying with the Prescriptive Compliance option, building energy is
determined:
gross conditioned floor area + gross semiheated floor area of the proposed building x
EUI from Table CC103.1
= If complying with Total Building Performance or ASHRAE 90.1, building
energy is determined from energy simulations

Table CC103.1 Energy Utilization Intensity

TABLE CC103.
ENERGY UTILIZATION INTENSITY FOR BUILDING TYPES AND CLIMATES (kBtuift® — yr)
CUMATE ZONE
BUILOMG AREA TvpE | ORTA [eBnE [ A [B A [ B [ X [® @[ [ [®m [ X [w 8] 7 [
Bt -y
Healthcare/hospital (12) | 119 | 120 [ 119 | 113 116 ] 109 | 106 | 116 109 ] 106 118] 110 105 126 ] 116 ] 131 | 142
HoteUmotel (R-1) 73 | 76 | 73 | 68 | 70 | 67 | 65 | 69 | 66 | 65 | 71 | 68 | 65 | 77 | 72 | 81 | 89
Multiple-Tamily (R-2) 43 | 45 | A1 |41 | 43 | 42 | 36 | 45 | 43 | 41 | 47 | 46 | a1 | 53 | 48 | 58 | 50
Office (B) 31 | 32 |30 | 20 | 20| 28 | 25 | 28 | 27 | 25 | 20| 28 | 25 | 33 | 30 | 32 | 36
Restaurant (A-2) 389 | 426 | 411 | 408 | 444 | 420 | 305 | 483 | 437 | 457 | 531 | 484 | 484 | 589 | 538 | 644 | 750
Retail (M) 46 [ 50 [ 45 [a6 |44 [ 40 a7 [4s [ 44 [ 44 |52 |50 | 46 |60 |52 |64 |7
Sctool (E) 12 | 4 | 4z | 40 | 40 | 30 | 36 | 39 | 40 | 40 | 30 | 43 | 37 | 44 | 40 | 45 | 51
Warehouse (5) 9 | 1z | 9 |11 |iz | 00| 10|17 | 13| 14|28 | 17| 15| 3z | 23 | 32 | 32
‘All others 55 | 58 | 54 | 53 | 53 | 51 | 48 | 54 | 52 | 51 | 57 | 54 | 50 | 63 | 57 | 65 | 73
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CC103.3.1 — Qualifying Off-Site Procurement

Methods

1.
2.

3.

a.
5.
6.

7.

C an off-site energy system for which the owner has
purchased or leased renewable energy capacity along with other subscribers.

Renewable energy investment fund: an entity that installs renewable energy capacity on
behalf of the owner.

Virtual power purchase agreement: a power purchase agreement for off-site renewable
energy where the owner agrees to purchase renewable energy output at a fixed price
schedule.

Direct ownership: an off-site renewable energy system owned by the building project
owner.

Direct access to wholesale market: an agreement between the owner and a renewable
energy developer to purchase renewable energy.

Green retail tariffs: a program by the retail electricity provider to provide 100-percent
renewable energy to the owner.

Unbundled Renewable Energy Certificates (RECs): certificates purchased by the owner
representing the i benefits of energy generation that are sold
separately from the electric power.

9/16/2025
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Discussion

Thanks for allowing us to serve you!
Please complete a course evaluation

iccsafe.org/eval
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This presentation is copyrighted work owned by the International Code Council, Inc. (“ICC).
Without advanced written permission from the ICC, no part of this presentation may be
reproduced, distributed, or transmitted in any form or by any means, including, without
limitation, electronic, optical or mechanical means.

For information on use rights, permissions, or licensing, please contact ICC Training at 4051
Flossmoor Road, Country Club Hills, IL 60478 or via email: Learn@ICCSAFE.org.

Images from private sources, Shutterstock, and Getty Images used under license or permission.
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