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INTRODUCTION

Following an extensive review and feedback process, on March 4, 2021 the Code Council Board (Board) released
a new framework to address energy efficiency. This new framework includes a revised process for the
development of the energy provisions with a new scope and intent and optional requirements aimed at achieving
net zero energy buildings presently and by 2030. This framework includes using the Code Council’s American
National Standards Institute (ANSI) approved standards process to update the energy provisions contained in the
IECC, Chapter 11 of the IRC and Chapter 15 of the International Code Council Performance Code (ICC PC). The
results of this process will be the publication of the energy provisions in the 2024 IECC, IRC and ICC PC as part
of the family of I-Codes in the fall of 2023.

The following has occurred since the March 41" release:

e June 22"%: Board appoints two new committees: Commercial Energy Code Consensus Committee and
Residential Energy Code Consensus Committee following a Call for Committee members on March 19"
and an application deadline of April 23",

e July 16" cdpACCESS opened for Public Input code change submissions, with a deadline of October
12t

As noted previously, the update process will follow the Code Council’'s standards development procedures
entitled the “ICC Consensus Procedures” (ICC CP). The current version was approved by ANSI on August 2,
2021. Further to this process and in accordance with Section 3.1(c) of the ICC CP, the Board has adopted the
“IECC Committee Procedures” for the development of the energy provisions of the 2024 editions and future
editions. See document links on page iii.

In accordance with Section 8.2 of the ICC CP, the 2021 edition of the energy provisions (with the Board approved
scope and intent) was used as the Initial Draft in order to solicit Public Input in the form of code change
submittals. Following the deadline of October 12!, the proposed code change submittals were compiled,
published and posted. The publication of these changes constitutes neither endorsement nor question of them but
is in accordance with established procedures so that any interested individuals may make their views known to
the relevant Subcommittee, Consensus Committee and others similarly interested. In furtherance of this purpose,
the Subcommittees and Consensus Committees will hold open virtual meetings as noted below for the purpose of
receiving comments and arguments for or against such proposed changes. Those who are interested in speaking
on any of the published changes are expected to participate at these meetings.

This compilation of code change proposals is available in electronic form only.
SUBCOMMITTEES AND CONSENSUS COMMITTEES

Subcommittees

In accordance with Section 6 of the ICC Consensus Procedures, Subcommittees have been established and
approved by the Consensus Committees following a public notice and application process. The objective of
Subcommittees is to provide for broad participation and develop consensus on an issue(s) and report the findings
to the Consensus Committee for review and final determination. Voting members are comprised of both
Consensus Committee members and interested parties.

Consensus Committees
The Board appointed Consensus Committees will determine the final code content of the energy provisions in
accordance with the ICC Consensus Procedures.

All Subcommittee and Consensus Committee meetings are open meetings to all participants (voting and non-
voting) with adequate public notice provided in accordance with the ICC Consensus Procedures.
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ANTITRUST COMPLIANCE

ICC brings together numerous government officials and industry members to participate in the code and standard
development process. ICC provides basic guidance on the antitrust laws that may be applicable to these and
other activities sponsored by ICC (“ICC Activities”). Click here to view ICC’s policy on Antitrust Compliance.

ANALYSIS STATEMENTS

Code changes may contain an “analysis” that appears after the proponent’s reason. These comments do not
advocate action by the Subcommittees or Consensus Committees for or against a proposal. The purpose of such
comments is to identify pertinent information that is relevant to the consideration of the proposed change by the
Subcommittees, Consensus Committees and interested parties. Staff analyses customarily identify such things
as: conflicts and duplication within a proposed change and with other proposed changes and/or current code text;
deficiencies in proposed text and/or substantiation; text problems such as wording defects and vagueness;
background information on the development of current text; and staff’s review of proposed new reference
standards for compliance with procedures. Lack of an analysis indicates neither support for, nor opposition to a
proposal.

NEW REFERENCE STANDARDS

Reference standards provide a very important role in ICC’s Codes. As stipulated in Sections C108 and R108 of
the IECC and Section R102.4 of the IRC, “....standards referenced in this code...... shall be considered as part of
the requirements of this code to the prescribed extent of each such reference...”.

The I-Code process includes criteria for staff to evaluate the non-technical aspects of the standard, such as
mandatory language and a consensus process for development. As an extension of the code, the code change
submittal process for proposed new reference standards (a standard not currently referenced in one of the I-
Codes) requires that the proponent identify the title and edition of the new standard as well as making the
standard available for review. This is typically done in one of three ways:

1. The proponent secures a copy of the standard from the Standards Developing Organization (SDO) and
sends it to staff for record retention. The proponent also requests that the SDO execute an ICC
“Permission to Post Form”, provided by the proponent, that allows ICC to post the standard on a
password protected website for both staff and the Consensus Committees.

2. The proponent contacts the SDO and is informed that the standard is available on their website for free
download. The download is typically specific only to the individual downloading the standard (in other
words it cannot be sent electronically to another person). In addition, ICC administration will obtain a copy
of the standard for internal purposes by accessing the SDO’s website to download the standard.

3. The SDO tells the proponent the standard is available on their website for free access in a “read-only”
format. The proponent provides ICC with the link to access the standard and ICC administration confirms
that the standard is available in “read-only” format.

Where necessary, ICC will work with proponents and SDO’s to help secure the standard in a reviewable format. It
is still the responsibility of the proponent to contact the SDO to determine how the standard can be provided to
support its potential inclusion in the code.

Proposed new reference standards must be completed and readily available in a timely fashion in order to

facilitate the Consensus Committee approval process. New standards which are approved by the Consensus
Committee will be listed in the “Referenced Standard” chapter of the applicable code(s).

REFERENCED STANDARDS UPDATES

Updates to currently referenced energy standards in the 2021 IECC, IRC and ICC PC will be considered by the
Administrative Code Development Committee in the 2022 Group B Cycle of the ICC Code Development Process.
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In accordance with I-Code procedures, an updated standard to the energy provisions of the IECC, IRC, and ICC
PC must be finalized and published by December 1, 2023. If the standard update is not finalized and published
by December 1, 2023, the affected energy provisions will be revised to reference the previously listed year edition
of the standard and an errata issued.

PROPONENT CONTACT INFORMATION

In accordance with procedures, proponents are under no obligation to provide an email address for their posted
proposal. For most of the code change proposals, an email address for the proponent has been provided. In an
effort to continue to provide for proponent’s privacy and at the same time allow an initial contact between an
interested party and the proponent, we will be utilizing cdpACCESS to allow an interested party to initiate contact
with the proponent without identifying the proponent’s email address. The process is follows:

¢ Interested party logs into cdpACCESS and searches for the subject code change.

¢ Interested party locates the button “Contact the Proponent” to request that cdpACCESS contact the
proponent, providing the interested party’s name and email address.

e cdpACCESS uses the proponent email address on file and sends a notification to the proponent
indicating the name of the interested party and their email address and that the interested party would like
to discuss the code change.

o The interested party receives an email noting that the cdpACCESS system has sent the request to the
proponent.

e |tis up to the proponent to determine if they would like to respond and contact the interested party.

e The proponent is under no obligation to respond to the cdpACCESS request for contact or to contact the
interested party. The proponent’s contact information is not revealed to the interested party as part of this
initial contact.

CODE CHANGE SUBMITTALS WITH TABLES

Staff is aware that some of the code change proposals with tables may require additional formatting. In an effort
to post these code changes as soon as practical in order to start the discussions at the Subcommittee level, the
decision was made to post these proposals now and staff will continue to reformat the tables and re-post when
reformatted. All interested parties who have signed up for the email distribution list for notifications (see below)
will be notified when the code changes are re-posted.

ICC ENERGY WEBSITES/DOCUMENT POSTINGS

ICC websites are used extensively for access to documents which support the update of ICC’s Codes. This
current update of the energy provisions is no different. Postings include:

This code change document

Code change errata, if any, will be posted

The “IECC Committee Procedures” previously mentioned will be posted

Process information such as a flowchart of the key steps currently under development will be posted
Additional documents/information to support the process will be posted

Links to websites:

¢ ‘“Leading the Way to Energy Efficiency”
e Commercial: Commercial Energy Consensus Committee
e Residential: Residential Energy Consensus Committee

Users are encouraged to periodically review the websites.
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ICC CONSENSUS PROCEDURES
Click here to download the current ICC Consensus Procedures
ICC ENERGY SECRETARIAT/EMAIL DISTRIBUTION LIST

The ICC Secretariat is Kristopher Stenger, AIA, CBO, LEED AP Director of Energy Programs at
kstenger@iccsafe.org. Be sure to contact Kris in order to be placed on the email distribution list in order to
receive timely meeting information, notices, etc.
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2021 PUBLIC INPUT - PROPOSED CHANGES TO THE
INTERNATIONAL ENERGY CONSERVATION CODE

INTERNATIONAL ENERGY CONSERVATION COMMITTEE -
COMMERCIAL

CHAIR

Duane Jonlin, FAIA - H
Energy Code Advisor
City of Seattle

Seattle, WA

VICE CHAIR

Emily Hoffman, P.E., CEM, LEED AP - H
Director of Energy Code Compliance

New York City Department of Buildings
New York, NY

GinaBocra, RA, Alternate — H

Chief Sustainability Officer

New York City Department of Buildings
New York, NY

Ali Alaswadi- H

Technical Plans Reviewer

Washington DC Department of Consumer and
Regulatory Affairs

Washington, DC

Danielle Ashley - A
Product Engineer
Johns Manville
Littleton, CO

Jack Bailey, IALD, LC LEED AP -Primary- D
Rep: International Association of Lighting
Designers

Partner

One Lux Studio

New York, NY
Glenn Heinmiller FIALD, LC, LEED AP-Alternate-D
Rep: International Association of Lighting Designers
Principal
Lam Partners
Cambridge, MA

Matt Belcher - B

Principal

Enhanced Building Systems
Owensville, MO

Scott Brooks, AIA, NCARB, LEED AP -D
Walt Disney Parks & Resorts U.S., Inc.
Saint Cloud, FL

Diana Burk, LEED AP O&M, WELL AP -G
Project Manager

New Buildings Institute

Portland, Oregon

Kim Cheslak-Alternate - G
Director of Codes

New Buildings Institute
Portland, OR

Richard Burton - H

Architect

City of Lincoln Building and Safety Department
Lincoln, NE

Zepherinus Churchill Norbert — MSc, PM, CEM
Managing Director at Energy and Engineering
Consulting Services

Chris Clausing - B
Owner

Clausing Builders, Inc.
Miami, FL

Thomas Culp, Ph.D - A

Rep: Glazing Industry Code Committee, and
Aluminum Extruders Council

President

Birch Point Consulting LLC

La Crosse, WI

John Dalzell - H

Sr. Architect

City of Boston

Boston Planning & Development Agency
Boston, MA

William Eades Ph.D., P.E. -G
Mechanical Engineer

U.S. Environmental Protection Agency
Research Triangle Park, NC
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Charles Eley- Fellow AlA, Fellow ASHRAE, P.E.
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Architect / Engineer

Eley Consulting

San Francisco, CA

Vincent Martinez-Alternate-Hon AIA-D
Chief Operating Officer

Architecture 2030

Edmonds, WA

Drake Erbe - C

Rep: ASHRAE

Vice President Market Development
Airxchange, Inc.

Rockland, MA

Anthony Floyd, FAIA, NOMA, CSP, CEM - H
Green Building Program Manager/Energy Code
Specialist

City of Scottsdale

Scottsdale, AZ

David Goldstein-Primary - Ph.D. - G

Energy Co-Director, Climate and Clean Energy
Program

Natural Resources Defense Council

San Francisco, CA
Lauren Urbanek-Alternate - G
Senior Energy Policy Advocate
Natural Resources Defense Council
Washington, DC

Milton Grew, R.A,, B.O.-H
Director of Inspections & Permits
Town of East Hartford

East Hartford, CT

Stephen Harris - G

Rep: Higher Education
Registered Architect

Asst VC for Capital Projects
UT System Administration
Austin, TX

Bryan Holland, MCP, CStd. - C

Senior Field Representative

National Electrical Manufacturers Association
Port Charlotte, FL

Greg Johnson — Primary - D

Rep: National Multifamily Housing Council
Principal Consultant

Johnson & Associates Consulting Services
Saint Paul, MN

Paula Cino-Alternate - D

National Multifamily Housing Council

Vice President for Construction, Development and Land
Use Policy

Washington, DC

Adrian Jones, MCP - H
Senior Plans Examiner
City of Lawrence Kansas
Lawrence, KS

Michael Jouaneh, CEM, LEED AP, MBA, WELL
Faculty - A

Manager--Sustainability and Energy Standards
Lutron Electronics Co., Inc.

Coopersburg, Pennsylvania

Andrew Klein, P.E., CEM -D

Rep: Building Owners and Managers Association
International

Fire Protection Engineer

A S Klein Engineering

Pasco, WA

Vladimir Kochkin - B

Director

National Association of Home Builders
Washington, DC

Emily Lorenz -D

Rep: International Institute of Building Enclosure
Consultants

Chicago, IL

Hope Medina, CBO, CSP - H
Plans Examiner/Inspector
Cherry Hills Village

Denver, CO

Donald Mock, P.E. - H
Chief of Plan Review
Howard County Government
Ellicott City, MD

Melissa Moseley, CID, LEED AP -D

Rep: American Society of Interior Designers
Senior Interior Designer

HDR

Glen Allen, VA
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Shaunna Mozingo -D
President

Mozingo Code Group LLC
Denver, CO

Roseann Musngi, R.A., NCARB - B
Assistant Project Manager

Camden

Houston, TX

Daniel Nall, P.E., FAIA, FASHRAE, LEED
Fellow, BEMP, HBDP, CPHC -D

Rep: American Institute of Architects
Director

Daniel Nall Consultant, LLC

Princeton, NJ

Laura Petrillo-Groh, P.E., LEED AP BD+C - A
Senior Regulatory Advisor, Cooling Technology
Air-Conditioning, Heating, and Refrigeration
Institute

Arlington, VA

Darren Port - D

Senior Manager Codes and Standards

Northeast Energy Efficiency Partnerships (NEEP)
Lexington, MA

Kevin Rose — E

Senior Engineer- Codes, Standards and New
Construction

Northwest Energy Efficiency Alliance
Waltham, MA

Steven Rosenstock, P.E. - E

Senior Manager, Customer Technical Solutions
Edison Electric Institute

Washington, DC

Robert D. Ross - D

Construction Project Manager
Austin Independent School District
Granger, TX

Thomas Schultz, LEED AP - E
Technical Services Analyst
Spire

Saint Louis, MO

Blake Shelide, P.E., LEED AP - H
Facilities Engineer

Oregon Department of Energy
Salem, OR

Michael Tillou — Primary, P.E., ASHRAE BEMP - C
Senior Building Researcher

Pacific Northwest National Laboratory
Buffalo, NY

Michael Rosenberg - Alternate, MS, CEM, LEED AP,
FASHRAE -C

Chief Scientist, Program Manager PNNL Building Energy
Codes Program

Eugene, OR

Amin Tohmaz - H
Deputy Director
City of San Antonio
San Antonio, TX

Jeremiah Williams, LEED AP, PMP - H
Specialist

U.S. Department of Energy

Washington, DC

Christopher Perry, P.E., C.E.M., LEED AP - F
Research Manager

American Council for an Energy Efficient Economy
Washington, DC

Amber Wood - C

Buildings Program Director

American Council for an Energy-Efficient Economy
Washington, DC

James Yeoman- H
Commerical Plans Examiner
City of Orem
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Staff Secretariat:

Kristopher Stenger, AlA, CBO, LEED AP
Director, Energy Programs

Technical Services

International Code Council

ICC Field Office-Orlando

Orlando, FL

Interest Category

[A] Manufacturer

[B] Builder

[C] Stds Promulgator/Testing Lab
[D] User

[E] Utility

[F] Consumer

[G] Public Segment

[H] Government Regulator

[1] Insurance
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CEPI-1-21

IECC®: CHAPTER 2 [CE], SECTION C202, SECTION 202 (New), C402.1.3 (New)
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com)

2021 International Energy Conservation Code

CHAPTER 2 [CE] DEFINITIONS

SECTION C202 GENERAL DEFINITIONS

Add new definition as follows:

PROCESS APPLICATION. A manufacturing. industrial, or commercial procedure or activity where the primary purpose is other than
conditioning spaces and maintaining comfort and amenities for the occupants of a building.

PROCESS ENERGY. Energy consumed in support of a process application.

Add new text as follows:

C402.1.3 Car wash facilities.

Free-standing and appurtenant manual or automatic car wash. process application facilities or portions thereof separated from
conditioned spaces by building thermal envelope assemblies complying with C402.1.3 or C402.1.4 or C402.1.5 or C407, shall be
exempt from building thermal envelope provisions of Section C402: the interior lighting control provisions of Sections C405.2.1,
C405.2.2, C405.2.3: and the interior lighting power provisions of Section C405.3.

Reason Statement:

The code does notintend to regulate the commercial process application of a car wash facility as it does for the conditioning of spaces
for the comfort and amenities of building occupants, or the illumination of such a space for the visual acuity of building occupants (to
read, work, eat or play). Moreover, the process energy consumed by car washing equipment (applicators, blowers, sprayers, washers,
scrubbers and conveyors) utilized for the process application of car washing tend to break down, freeze or fail, prematurely if they are
not provided with a minimum level of heat for operational performance of said equipment.

This proposal targets car wash facilities, specifically. The level of space conditioning for a car wash facility is not designed for human
comfort heating or cooling, but rather to sustain the commercial enterprise and operational performance of a car wash facility. Vehicle
owners do not need the level of illumination necessary to read, work, eat or play during the 2-5 minutes they (in their vehicle) is
proceeding through the wash cycle. Hence, there is no pragmatic or feasible reason to require building insulation, window U-
factor/SHGC, air-leakage control, interior lighting power, daylight responsive controls, occupancy-vacancy sensing or interior lighting
shut-off control for these facilities.

Cost Impact:
The code change proposal will decrease the cost of construction.

There is no cost implication aligned with this proposal. The resulting exclusions would mean the process application energies
assigned to car washing equipment would be "excluded" from the scope and applicability of the IECC. No change to stringency is
proposed.

CEPI-1-21
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CEPI-2-21

IECC®: C101.2, CHAPTER 2 [CE], SECTION C202, SECTION 202 (New), C401.1
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com)
2021 International Energy Conservation Code

C101.2 Scope (Not subject to public input).
This code applies to the design and construction of buildings not covered by the scope of the IECC — Residential Provisions.

CHAPTER 2 [CE] DEFINITIONS

SECTION C202 GENERAL DEFINITIONS

Add new definition as follows:

PROCESS APPLICATION. A manufacturing. industrial, or commercial procedure or activity where the primary purpose is other than
conditioning spaces and maintaining comfort and amenities for the occupants of a building

PROCESS ENERGY. Energy consumed in support of a process application.

Revise as follows:

C401.1 Scope.

The provisions in this chapter are applicable to commercial buildingsare-their building sites,and new equipment or building systems
specifically identified by this code that are part of a process application. Process applications not specifically identified or otherwise not
specifically restricted are exempt from this code in total.

Reason Statement:

Without the proposed language, and interpreted literally, the IECC could indeed be read as limiting the amount of energy putinto a
blast furnace at a foundry, energy dedicated to municipal pumping stations and wastewater treatment facilities keeping our civilian
water supply clean, energy to operate fermenting casks at a distillery, energy to run a conveyor at a packaging plant, or even the
energy to modulate cabinet temperatures within telecommunication shelters dedicated to switching and signal receiving. However, this
is simply not pragmatic and not the case.

Cost Impact:
The code change proposal will decrease the cost of construction.

There is no cost implication aligned with this proposal. Rather, itis an exercise steeped in clarification of the Purpose and Scope for
Commercial Energy Efficiency (Chapter 4). The resulting exclusions would mean the process application energies assigned to
foundries, coal mining elevator control buildings agricultural and farm-land irrigation pumps, municipal wastewater treatment facilities,
distilleries, packaging plants, agricultural growing greenhouses supporting the national food supply and telecommunication shelters
would be "excluded" from the scope and applicability of Chapter 4, without the need for explicitly articulating an ever-growing list

of exceptions. No change to stringency is proposed.

CEPI-2-21

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CES5



CEPI-3-21

IECC®: CHAPTER 2 [CE], SECTION C202, SECTION 202 (New), C402.1.3 (New)
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com)

2021 International Energy Conservation Code

CHAPTER 2 [CE] DEFINITIONS

SECTION C202 GENERAL DEFINITIONS

Add new definition as follows:

PROCESS APPLICATION. A manufacturing. industrial, or commercial procedure or activity where the primary purpose is other than

conditioning spaces and maintaining comfort and amenities for the occupants of a building.

PROCESS ENERGY. Energy consumed in support of a process application.

Add new text as follows:

C402.1.3 Water treatment facilities.

Structures surrounding and covering water storage and process application facilities, including water clarification processors, water
treatment plants. sewage treatment plants (pumping stations and collector systems) and similar facilities consuming process energy
shall be exempt from building thermal envelope provisions of Section C402.

Reason Statement:

The code does notintend to regulate facilities harboring the commercial process application of municipal water treatment as it does for
the conditioning of spaces for the comfort and amenities of building occupants. Moreover, the equipment (tanks, stirrers, clarifiers,
blowers, separators, sprayers, filters and conveyors) utilized for the private and public enterprise of municipal water treatment tend to
break down, freeze or fail, prematurely if they are not provided with a minimum level of heat for operational performance.

This proposal targets water treatment, pumping and booster facilities, specifically. There is no pragmatic reason to require building
insulation, window U-factor/SHGC, air-leakage control, day-lighting for these facilities.

Cost Impact:
The code change proposal will decrease the cost of construction.

There is no cost implication aligned with this proposal. The resulting exclusions would mean the process application energies
assigned to municipal water treatment equipment would be "excluded" from the scope and applicability of the IECC. No change to
stringency is proposed.

CEPI-3-21
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CEPI-4-21

IECC®: C102.1.1
Proponents:

William Fay, representing Energy Efficient Codes Coalition; Amy Boyce, representing Energy Efficient Codes Coalition
(amy.boyce@imt.org); Amber Wood, representing Energy Efficient Codes Coalition (awood@aceee.org); Jason Reott, representing
Energy Efficient Codes Coalition

2021 International Energy Conservation Code

Revise as follows:
C102.1.1 Above code programs.

The code official or other authority having jurisdiction shall be permitted to deem a national, state or local energy efficiency program as
exceeding the energy efficiency required by this code. Buildings approved in writing by such an energy efficiency program shall be
considered to be in compliance with this code. The requirements identified in Table C407.2 shall be met. The building envelope U-
factors, C-factors, F-factors, and SHGCs shall be no greater than the values in Tables C402.1.4 and C402.4, with the following
modifications to values in each table:

1. For the opague elements, each U-factor, C-factor, and F-factor in Table C402.1.4 shall be permitted to be increased by 15%.

For vertical fenestration and skylights, each U-factor and SHGC in Table C402.4 shall be permitted to be increased by 15%.
2. Exception: The U-factor, C-factor, F-factor. or SHGC shall not be modified where the requirement in the table is “NR” (no

requirement).

Reason Statement:

The purpose of this code change proposal is to improve the IECC by incorporating a mandatory building thermal envelope trade-off
backstop (limiting the user’s ability to trade-off the prescriptive envelope performance levels) for approved above-code programs
(similar to the residential version in Section R102.1.1 of the 2021 /ECC). Although the residential provisions of the IECC have included
mandatory trade-off limits (backstops) for various compliance paths for several editions now, and these trade-off limits were expanded
and improved in the 2021 IECC, the commercial code compliance paths do not yet have similar trade-off backstops.

Even though the 2021 IECC requires a substantially improved level of efficiency in commercial building envelope components, an
effective thermal envelope trade-off backstop for those who comply through above-code programs would provide important benefits for
the owners and occupants of these buildings:

e The efficiency of the building envelope is the most important factor in a building’s long-term performance (unlike equipment, the
envelope can last a very long time, even for the life of the building), but is the most costly to retrofit after the building is
constructed;

Occupants will be more comfortable and healthier in a building with a reasonably efficient envelope; and
Well-insulated buildings are more resilient and will provide better protection for occupants and property in long-term power
outages.

An effective thermal envelope backstop is crucial to ensure that the building retains reasonable envelope performance similar to the
prescriptive path under an alternative compliance path, such as the performance path or an above-code program, etc., and that the
envelope is not unduly traded-off for other measures. Trading off envelope and associated occupant comfort can have direct negative
impacts on energy usage. For example, if the occupant responds to discomfort from a “cold” or “hot” room due to an inadequate
building envelope by adjusting the thermostat, the additional energy use from the adjusted thermostat can be substantial. As a result,
backstops can save significant energy and energy costs in buildings.

Because most above-code programs give code users wide latitude to trade efficiency among envelope, mechanical equipment,
lighting, and other measures it is even more important that a backstop be included. Building owners may not fully understand the
impact of an above-code building’s thermal envelope until years into ownership.

This proposal adds reasonable limits on efficiency trade-offs for opaque elements and fenestration, allowing code users to trade the
efficiency of components up to 15% over the prescriptive U-factor, C-factor, F-factor or SHGC. These limits should be very
straightforward to apply in any performance compliance software and should be easily understood by design professionals. As green
or above-code programs are increasingly used by states and cities to achieve energy efficiency and carbon reduction goals, itis more
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important than ever that each new building contain adequate insulation and efficient fenestration that will provide energy savings and
comfort over the useful life of the building.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This proposal does not increase the baseline stringency of the prescriptive requirements of the IECC, but merely limits trade-offs under
a voluntarily chosen alternate compliance path (in this case, compliance with an above-code program). The mandatory minimum
values proposed are 15% less stringent than prescriptive values of the IECC and only apply if an alternative compliance path is
chosen. The user can be expected to choose an alternate compliance path, with the mandatory measures, when it produces lower
costs than prescriptive compliance). As a result, whether costs of construction increase or decrease ultimately depends on choices
made by the code user.

COST-EFFECTIVENESS

This proposal does notincrease the stringency of the code or resultin increased costs, so a cost-effectiveness analysis does not apply.
The ICC Board of Directors set the 2021 IECC as the baseline for future IECC development — and by extension made the 2021 IECC
the basis for cost-effectiveness analyses. This means for purposes of analyzing code proposals, the existing provisions of the 2021
IECC are considered cost-effective and reasonable, since they are the starting point for analyses of code changes and no rollbacks are
permitted. Establishing trade-off backstops like this code change proposal, which utilizes U-factors and SHGCs 15% less stringent than
the prescriptive measures of the 2021 /ECC, does not increase the stringency of that baseline or impose any additional costs to meet
specific measures. In addition, if the prescriptive values are cost-effective, then the backstop values would be cost-effective. Changes
to trade-off backstops like the proposal above do notincrease the stringency of that baseline orimpose any additional costs to meet
specific measures. These backstops serve only as a consumer protection against excessive trade-offs, but do not require anything
more than what would be required for base code prescriptive compliance. Thus, a cost-effectiveness analysis would be difficult or
impossible to apply, and would not be informative for the Committee
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IECC®: C103.2, SECTION 202 (New), 405.13 (New), C405.13.1 (New), C405.13.2 (New), C405.13.3 (New), C406.5, CC103.3.2
Proponents:

Diana Burk, representing New Buildings Institute (diana@newbuildings.org); Ben Rabe, representing Fresh Energy (rabe@fresh-
energy.org); Lauren Urbanek, representing Natural Resources Defense Council (lurbanek@nrdc.org); Bryan Bomer, representing
Department of Permitting Services (bryan.bomer@montgomerycountymd.gov); Howard Wiig, representing Hawaii State Energy Office
(howard.c.wiig@hawaii.gov); Kim Burke, representing Colorado Energy Office (kim.burke@state.co.us); Chris Castro, representing City
of Orlando (chris.castro@orlando.gov); Amber Wood, representing ACEEE (awood@aceee.org); Brad Smith, representing City of Fort
Collins (brsmith@fcgov.com)

2021 International Energy Conservation Code

Revise as follows:
C103.2 Information on construction documents.

Construction documents shall be drawn to scale on suitable material. Electronic media documents are permitted to be submitted where
approved by the code official. Construction documents shall be of sufficient clarity to indicate the location, nature and extent of the work
proposed, and show in sufficient detail pertinent data and features of the building, systems and equipment as herein governed. Details
shall include, but are not limited to, the following as applicable:

1. Energy compliance path.

2. Insulation materials and their R-values.

3. Fenestration U-factors and solar heat gain coefficients (SHGCs).

4. Area-weighted U-factor and solar heat gain coefficient (SHGC) calculations.
5. Mechanical system design criteria.

6. Mechanical and service water-heating systems and equipment types, sizes and efficiencies.
7. Economizer description.

8. Equipmentand system controls.

9. Fan motor horsepower (hp) 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 the location of the air barrier.
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14. Location of pathways for routing of raceways or cable from the on-site renewable energy system to the electrical service panel.

Add new definition as follows:

C202 COMMUNITY RENEWABLE ENERGY FACILITY. A facility that produces energy harvested from renewable energy resources
and is qualified as a community energy facility under applicable jurisdictional statutes and rules.

C202 FINANCIAL RENEWAWABLE ENERGY POWER PURHASE AGREEMENT (FPPA). A financial arrangement between a
renewable electricity generator and a purchaser wherein the purchaser pays or guarantees a price to the generator for the project’'s
renewable generation. Also known as a “financial power purchase agreement” and “virtual power purchase agreement.”

C202 PHYSICAL RENEWABLE ENERGY POWER PURCHASE AGREEMENT (PPPA).

A contract for the purchase of renewable electricity from a specific renewable electricity generator to a purchaser of renewable
electricity.

RENEWABLE ENERGY CERTIFICATE (REC). A market-based instrument that represents and conveys the environmental, social, and
other non-power attributes of one megawatt hour of renewable electricity generation and could be sold separately from the underlying
physical electricity associated with renewable energy resources: also known as “energy attribute” and “energy attribute certificate”
(EAC).

Add new text as follows:

405.13 Renewable energy systems.

Each building site shall have equipment for on-site renewable energy with a rated capacity of not less than 1.5 W/ft2 (16.1 W/m?2)
multiplied by the sum of the gross conditioned floor area of the three largest floors.

Exception: Where the building site cannot meet the requirement. either in part or in full, with an on-site renewable energy system. the
building site shall procure and be credited for an amount of renewable energy not less than otherwise required by this section with one
or more of the following:

1. A physical renewable energy power purchase agreement.

2. A financial renewable energy power purchase agreement.

3. A community renewable enerqgy facility.

The renewable energy shall be delivered or credited to the building site under an energy contract with a duration of not less than 15
years. The contract shall be structured to survive a partial or full transfer of ownership of the building property.

C405.13.1 Additional efficiency package options.

The PV capacity required in this section shall not be used for compliance with the on-site renewable energy option of Section C406.5.
C405.13.2 Total building performance.

Where the total building performance of Section C407 is used for compliance, the PV capacity required in this section shall be the
same in the standard reference design and the proposed design.

C405.13.3 Renewable energy certificate documentation.

The property owner or owner’s authorized agent shall demonstrate that any RECs or EACs associated with on-site and off-site
renewable energy comply with the following:

1. Are retained and retired by or on behalf of the property owner or tenant for a period of not less than 15 years;
2. Are createdwithin a 12-month period of the use of the REC: and

3. Arefrom a generating asset constructed no more than 5 years before the issuance of the certificate of occupancy.

Revise as follows:
C406.5 On-site renewable energy.

Buildingssites shall comply with Section C405.13.3 and with Section C406.5.1 or C406.5.2.

CC103.3.2 Requirements for all procurement methods.
The following requirements shall apply to all off-site renewable energy procurement methods:

1. The building owner shall sign a legally binding contract to procure qualifying off-site renewable energy.

The procurement contract shall have duration of not less than 15 years and shall be structured to survive a partial or full transfer of
“ownership of the property.
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3. RECs and other environmental attributes associated with the procured off-site renewable energy shall comply with Section
C405.13.3 be-assi buidi i orthe-guration-ofthe-conitra

The renewable energy generating source shall include one or more of the following: photovoltaic systems, solar thermal power
"plants, geothermal power plants and wind turbines.

The generation source shall be located where the energy can be delivered to the building site by the same utility or distribution
5. entity, the same independent system operator (ISO) or regional transmission organization (RTO), or within integrated ISOs (electric
coordination council).

The off-site renewable energy producer shall maintain transparent accounting that clearly assigns production to the building.
6. Records on power sent to or purchased by the building shall be retained by the building owner and made available for inspection
by the code official upon request.

Reason Statement:

In 2020, renewable energy sources were responsible for 21% of U.S. electricity generation. In order to cost-effectively achieve
President Biden’s goal to create a carbon-free power sector by 2035, itis paramount to begin installing a nominal capacity of
renewable energy on-site in all new buildings now. According to a recent study entitled “A New Roadmap for the Lowest Cost Grid”,
the least expensive grid involves a large amount of centralized renewables and a large amount of distributed renewables located on
the building site. More renewables placed onsite can enable the efficient deployment of rapidly expanding utility-scale renewables. It is
therefore crucial for new commercial buildings to install renewable energy on-site during new construction so that the U.S. can reach
its 100% carbon-free power sector goal in the most cost-effective manner. Installing renewables on site will also allow building owners
to economically benefit from the transition towards a low-carbon economy, to prepare their building for expansion of renewable
capacity, and to benefit from additional resiliency during disruptions in centrally supplied power.

In addition, this proposal will expand good paying jobs in one of the nation’s fastest growing employment sectors. According to the
Bureau of Labor Statistics, the two fastest growing occupations in the US in 2019 were solar PV installers and wind turbine service
technician. The Interstate Renewable Energy Council estimates that to reach Biden’s target of 100% renewable energy by 2035, the
industry will need to employ three times the number of workers employed in 2020.

This code proposal change is based on approved ASHRAE addenda by, ck, and cp to Standard 90.1-2019 which will be published in
ASHRAE Standard 90.1-2022 and a recent technical brief developed by PNNL in support of further revisions to 90.1. Proposed
definitions clarify renewable energy requirements for community renewable energy facility, financial renewable power purchase
agreement, physical power purchase agreement and renewable energy credits. The proposal more closely aligns these definitions
with language under consideration both in ASHRAE Standard 228P, The Standard Method of Evaluating Zero Energy Building
Performance, and in ASHRAE Standard 189.1, which will be the basis of the 2024 IgCC.

The addenda establishes a prescriptive requirement for onsite renewable energy of 1.5W/s.f. of the three largest floors of all
commercial buildings. The size of the required on-site renewable energy will supply on average 30% of building energy use. The
recent technical brief from PNNL indicates there is enough roof space to meet this requirement for the vast majority of commercial
buildings. If there is insufficient roof space or substantial shading, building owners are allowed to be exempted from on-site renewable
energy requirements if they procure an equivalent amount of renewable energy off-site from a community renewable energy facility, a
physical power purchase agreement or a financial power purchase agreement.

The proposal also requires building owners to retain any renewable energy credits (RECS) so that no other individual or organization
can claim or take credit for the production from the system (thus preventing double-counting). REC documentation requirements are
based on those currently in R406.7.3 of the 2021 IECC and 701.4.1.1.1 of the 2021 IgCC, and revisions pending for ASHRAE
Standard 189.1-2023.

Finally, this proposal includes requirements to illustrate raceways used for the renewable energy system in construction documents
and revises section C406.5 to prevent double-counting of the minimum renewable energy requirements in section C405.

Bibliography:
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Cost Impact:
The code change proposal will increase the cost of construction.

This proposed code change will increase cost of construction for commercial buildings following the prescriptive pathway of the 2021
IECC. The following table lists the required size of the photovoltaic array and cost effectiveness of that array under this proposed code
amendment for a set of prototype commercial buildings following the prescriptive pathway. Analysis of the approximate total installed
costs for these photovoltaic system is estimated at $2.20/W based on analysis by NBI and partners. The annual energy cost savings in
the first year of production are based on electricity generation from NREL’s PVWatts tool in Minneapolis (which has below average
solar radiation compared with the majority of the U.S.) and average U.S. electricity rates according to the U.S. EIA. The analysis
indicates that this requirement would result in a payback time that is far less than the system lifetime.

Building Type PV System Size (kW) PV Cost/s.f. Energy Savings (kWh) Annual Energy Cost Savings Simple Payback

Period (yrs)

Small Office (5,500 s.f., 1 floor) 24.8 $9.9 32,958 $3,737 14.6
Medium Office(53,630 s.f., 3 floors) 80.4  $3.3 106,847 $12,116 14.6
Mid-Rise Apartment (33,740 s.f., 4 floors) 38.0 $2.5 50,500 $6,994 11.9
High-Rise Apartment (84,360 s.f., 10 floors) 38.0 $1.0 50,500 $6,994 11.9
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IECC®: C103.2,C105.2.5, C405.15 (New), C405.15.1 (New)
Proponents:

Kim Cheslak, NBI, representing NBI (kim@newbuildings.org); Bryan Bomer, representing Department of Permitting Services
(bryan.bomer@montgomerycountymd.gov); Lauren Urbanek, representing Natural Resources Defense Council (lurbanek@nrdc.org);
Ben Rabe, representing Fresh Energy (rabe@fresh-energy.org); Kim Burke, representing Colorado Energy Office
(kim.burke@state.co.us); Howard Wiig, representing Hawaii State Energy Office (howard.c.wiig@hawaii.gov); Chris Castro,
representing City of Orlando (chris.castro@orlando.gov); Brad Smith, representing City of Fort Collins (brsmith@fcgov.com); Amber
Wood, representing ACEEE (awood@aceee.org)

2021 International Energy Conservation Code

Revise as follows:
C103.2 Information on construction documents.

Construction documents shall be drawn to scale on suitable material. Electronic media documents are permitted to be submitted where
approved by the code official. Construction documents shall be of sufficient clarity to indicate the location, nature and extent of the work
proposed, and show in sufficient detail pertinent data and features of the building, systems and equipment as herein governed. Details
shall include, but are not limited to, the following as applicable:

1. Energy compliance path.

2. Insulation materials and their R-values.

3. Fenestration U-factors and solar heat gain coefficients (SHGCs).

4. Area-weighted U-factor and solar heat gain coefficient (SHGC) calculations.
5. Mechanical system design criteria.

6. Mechanical and service water-heating systems and equipment types, sizes and efficiencies.
7. Economizer description.

8. Equipmentand system controls.

9. Fan motor horsepower (hp) 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 the location of the air barrier.
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14. Location of pathways for routing of raceways or cable from the renewable energy system to the electrical service panel and
electrical energy storage system area.

15. Location and layout of a designated area for electrical energy storage system.

C105.2.5 Electrical system.

Inspections shall verify lighting system controls, components and meters as required by the code, approved plans and

specifications. Where an electrical energy storage system area is required, inspections shall verify space availability and pathways to
electrical service.

Add new text as follows:

C405.15 Energy storage infrastructure.

Each building site shall be provided with a location for on-site enerqy storage not less than 2 feet (610 mm) in one dimension and 4
feet (1219 mm) in another dimension and located in accordance with Section 1207 of the International Fire Code and Section 110.26
of the NFPA 70.

Exception: Where an onsite electrical energy system storage system is installed.

C405.15.1 Electrical service reserved space.

The main electrical service panel shall have a reserved space to allow installation of a two-pole circuit breaker for future electrical
energy storage system installation This space shall be labeled “For Future Electric Storage.” The reserved spaces shall be positioned
at the end of the panel that is opposite from the panel supply conductor connection.

Reason Statement:

Energy storage will soon become critical to achieving President Biden’s goal of a carbon-free power sector by 2035. These systems
could also bolster economy, present a cost savings opportunity for homeowners and increase resilience to power outages. In

2020, 21% of the United State’s electricity is sourced from renewable energy, primarily wind, an intermittent source of energy. As the
U.S. increases the amount of electricity generated from renewables, buildings must be prepared to aid in this transition by storing
energy to match grid demands.

Policies to encourage energy storage will improve the U.S. economy. Energy storage is expected to grow by over 40% each year until
2025 and the U.S., because of its manufacturing background and experience in battery-storage technology for cars is becoming a
clear leader in this market.

Energy storage will also present a cost-saving opportunity. Battery prices have and will likely continue to fall in the United

States, meaning that behind-the-meter storage will likely become more accessible and affordable in the short-term. More and more
utilities are moving beyond voluntary programs and are expanding use of time-of-use rates for electricity as a tool for shaping demand.
Ensuring buildings are energy-storage ready now will allow them to cost effectively install storage systems in the future and take
advantage of these programs.

Finally, energy storage will improve resilience to power outages. In 2020, DOE found that an average household in the United States
goes without power for 8 hours in a year. Because of extreme weather events caused by climate change, those outages are
increasing. These outages are estimated to cost the U.S. economy between $25 billion to $70 billion annually. Requiring buildings to
be storage-ready will ensure communities are more resilient by allowing buildings to cost effectively install storage which can operate
for a short-period of time without relying on the electricity grid.

Bibliography:

Renewables Became the Second-Most Prevalent U.S. Electricity Source in 2020 , U.S. Energy Information
Administration, hitps:/www.eia.gov/todayinenergy/detail.php?id=48896.

Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at Creating Good-Paying Union Jobs and
Securing U.S. Leadership on Clean Energy Technologies, The White House, 22 Apr. 2021, https:/www.whitehouse.gov/briefing-
room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-
creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/.

“Battery Storage Paves Way for a Renewable-Powered Future.” International Renewable Energy
Agency, www.irena.org/newsroom/articles/2020/Mar/Battery-storage-paves-way-for-a-renewable-powered-future.
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decade/#:~:text=The%20average%20cost%200{%20a,0f%2013%20percent%20since%202019.

Campbell, Richard. Weather-Related Power Outages and Electric System Resiliency, 28 Aug. 2012,
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Economic Benefits of Increasing Electric Grid Resilience to Weather Outages, U.S. Department of Energy and President's Council of
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Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
Analysis completed by NBI using RSMeans showed no incremental costs for this measure.
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IECC®: SECTION C104,C104.1,C104.2,C104.3 (New), C104.3,C104.4,C104.5
Proponents:

Mike Nugent, representing Building Code Action Committee (bcac@iccsafe.org); David Collins, representing SEHPCAC
(sehpcac@iccsafe.org)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

SECTION C104 FEES
Revise as follows:
C104.1 Payment of Fees.

A permit shall not be issued-valid until the fees prescribed ir-Seetier-G184-2 by law have been paids#er Nor shall an amendmentto a
permit be released until the additional fee, if any, has been paid.

C104.2 Schedule of permit fees.

A Where a permit is required, a fee for each permit shall be paid as required, in accordance with the schedule as established by the
applicable governing authority.

Add new text as follows:
C104.3 Permit valuation.

The applicant for a permit shall provide an estimated value of the work for which the permit is being issued at the time of application.
Such estimated valuations shall include the total value of the work, including materials and labor. Where, in the opinion of the code
official, the valuation is underestimated, the permit shall be denied, unless the applicant can show detailed estimates acceptable to the
code official. The final valuation shall be approved by the code official.

Revise as follows:

51043 C104.4 Work commencing before permitissuance.

Any person who commences any work before obtaining the necessary permits shall be subject to anadditional-a fee established by
the code official that shall be in addition to the required permit fees.

51044 C104.5 Related fees.

The payment of the fee for the construction, alteration, removal or demolition of work done in connection to or concurrently with the
work or activity authorized by a permit shall not relieve the applicant or holder of the permit from the payment of other fees that are
prescribed by law.

640645 C104.6 Refunds.

The code official is authorized to establish a refund policy.

CEPI-8-21 Part |
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IECC®: SECTION R104, R104.1, R104.2, R104.3 (New), R104.3, R104.4, R104.5
Proponents:

Mike Nugent, representing Building Code Action Committee (bcac@iccsafe.org); David Collins, representing SEHPCAC
(sehpcac@iccsafe.org)

2021 International Energy Conservation Code

SECTION R104 FEES

Revise as follows:

R104.1 Payment of Fees.

A permit shall not be issued-valid until the fees prescribed ir-SeetierR184-2 by law have been paids#er Nor shall an amendmentto a
permit be released until the additional fee, if any, has been paid.

R104.2 Schedule of permit fees.

Where a permitis required, a fee for each permit shall be paid as required, in accordance with the schedule as established by the
applicable governing authority.

Add new text as follows:

R104.3 Permit valuations.

The applicant for a permit shall provide an estimated value of the work for which the permit is being issued at the time of application.
Such estimated valuations shall include the total value of the work, including materials and labor. Where, in the opinion of the code
official, the valuation is underestimated, the permit shall be denied, unless the applicant can show detailed estimates acceptable to the
code official. The final valuation shall be approved by the code official.

Revise as follows:

R104-3-R104.4 Work commencing before permitissuance.

Any person who commences any work before obtaining the necessary permits shall be subject to ar-additienal-a fee established by
the code official that shall be in addition to the required permit fees.

10644 R104.5 Related fees.

The payment of the fee for the construction, alteration, removal or demolition of work done in connection to or concurrently with the
work or activity authorized by a permit shall not relieve the applicant or holder of the permit from the payment of other fees that are
prescribed by law.

1045 R104.6 Refunds.

The code official is authorized to establish a refund policy.
Reason Statement:

The intentis consistency in language for ‘Fees’ within the codes.

Payment of fees — consistent title, always two sentences

Schedule of permit fees — Not all projects require a fee - Commercial and Residential are currently differentin this section.
Permit valuation: This lets the jurisdiction establish fees for permits.

Work commencing before permitissuance — remove redundant language

Refunds — no change

The BCAC is working from the philosophy that ICC is a family of codes, so administrative requirements should be consistent across
books. Most administrative and enforcement matters are the same for any code. Those matters unique for a specific code remain
unchanged. This is one of a series of proposals being submitted relating to technical, editorial and organizational changes proposed
for the Administrative chapters (Chapter 1) in all of the I-Codes.

This proposal is submitted by the ICC Building Code Action Committee (BCAC) and the ICC Sustainable and Energy and High
Performance Code Action Committee (SEHPCAC).

BCAC was established by the ICC Board of Directors in July 2011 to pursue opportunities to improve and enhance assigned
International Codes or portions thereof. In 2020 and 2021 the BCAC has held several virtual meetings open to any interested party. In
addition, there were numerous virtual Working Group meetings for the current code development cycle, which included members of the
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committee as well as interested parties. Related documents and reports are posted on the ICC website
at https://www.iccsafe.org/codes-tech-support/codes/codedevelopment-process/building-code-actioncommittee-bcac.

The SEHPCAC was established by the ICC Board of Directors to pursue opportunities to improve and enhance International Codes
with regard to sustainability, energy and high performance as it relates to the built environment included, but not limited to, how these
criteria relate to the International Green Construction Code (IgCC) and the International Energy Conservation Code (IECC). In 2018-
2019, the SEHPCAC has held five two- or three-day open meetings and numerous workgroup calls, to discuss and debate proposed
changes and public comments. Attendees at the meetings and calls included members of the SEHPCAC as well as any interested
parties. Related documentation and reports are posted on the SEHPCAC website at
http://www.iccsafe.org/cs/SEHPCAC/Pages/default.aspx.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This is an administrative allowance for a building department. This will not change any construction requirements.
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IECC®: SECTION 202 (New), C403.7.5
Proponents:

Nicholas O'Neil, representing NEEA (noneil@energy350.com); Kevin Rose, representing Northwest Energy Efficiency Alliance (NEEA)
(krose@neea.org)

2021 International Energy Conservation Code

Add new definition as follows:

C202 DEMAND CONTROL KITCHEN VENTILATION (DCKV). A system that provides automatic, continuous control over exhaust hood
and make-up air fan speed in response to temperature, optical, or infrared (IR) sensors that monitor cooking activity or through direct
communication with cooking appliances.

Revise as follows:

C403.7.5 Kitchen exhaust systems.

Replacement air introduced directly into the exhaust hood cavity shall not be greater than 10 percent of the hood exhaust airflow rate.
Conditioned supply air delivered to any space shall not exceed the greater of the following:

1. The ventilation rate required to meet the space heating or cooling load.

The hood exhaust flow minus the available transfer air from adjacent space where available transfer air is considered to be that
2. portion of outdoor ventilation air not required to satisfy other exhaust needs, such as restrooms, and not required to maintain
pressurization of adjacent spaces.

Kitchen exhaust hood systems serving Type | exhaust hoods shall be provided with demand control kitchen ventilation (DCKV)
controls wWhere a kitchen or kitchen/dining facility has a total Type | kitchen hood exhaust airflow rate is-greater than 5,000 cfm (2360
L/s)sDCKYV systems shall be configured to provide a minimum of 50 percent reduction in exhaust and replacement air system airflow
rates. Systems shall include controls necessary to modulate exhaust and replacement air system airflows in response to appliance
operation and to maintain full capture and containment of smoke. effluent and combustion products during cooking and idle operation.
eEach hood shall be a factory-built commercial exhaust hood listed by a nationally recognized testing laboratory inreempliance-with
YL710-+Faekhood-and shall have a maximum exhaust rate as specified in Table C403.7.5. and-shalleemply-with-one-ofthefollowing:

Where a single hood, or hood section, is installed over appliances with different duty ratings, the maximum allowable flow rate for the
hood or hood section shall be based on the requirements for the highest appliance duty rating under the hood or hood section.

Exeeption-Exceptions: W

UL 710 listed exhaust hoods that have a design maximum exhaust flow rate no greater than 250 cfm per linear foot of hood that
— serve kitchen or kitchen/dining facilities with a total kitchen hood exhaust airflow rate less than 5000 c¢fm (2360 L/s).

An energy recovery device is installed on the kitchen exhaust with a sensible heat recovery effectiveness of not less than 40
=" percent on not less than 50 percent of the total exhaust hood airflow.
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Reason Statement:

Demand control kitchen ventilation has been commonplace on make-up air hoods for years and has appeared in the IECC since 2015.
This proposal clarifies the section by relocating several nested requirements to the charging language and mandating DCKV on hoods
of 5000 cfm or greater unless they have an energy recovery device, or are UL-710 hoods with a maximum 250 cfm/If flowrate or below
the 5,000 cfm threshold.

This cleans up the section to make it clearer that DCKV is required on most kitchen exhaust hoods and moves less common
compliance paths (such as heat recovery and UL 710 listed hoods) to exceptions rather than in the charging language making this
provision easier to understand. It also removes the transfer air requirement which is not common on systems above this size threshold
to utilize in real world applications.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

Because the threshold for which this applies remains the same for kitchens with a total exhaust airflow of 5,000 c¢fm there is no
expectation that costs will increase. Prior analysis for adding variable speed fans and associated controls have shown an
incremental cost of $11,500 regardless of hood size. The 5,000cfm threshold was chosen as the cost-effective breakpoint given the
cost and is not changing as part of this proposal.

CEPI-9-21
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CEPI-10-21

IECC®: SECTION 202 (New), C405.13 (New), TABLE C405.13 (New), ANSI Chapter 06 (New)
Proponents:

Nicholas O'Neil, representing NEEA (noneil@energy350.com); Kevin Rose, representing Northwest Energy Efficiency Alliance (NEEA)
(krose@neea.org)

2021 International Energy Conservation Code

Add new definition as follows:

C202 ALTERNATING CURRENT-OUTPUT UNINTERRUPTIBLE POWER SUPPLY (AC-OUTPUT UPS). A combination of convertors
switches, and energy storage devices, such as batteries, constituting a power system for maintaining continuity of load power in case
of input power failure. Input power failure occurs when voltage and frequency are outside rated steady state and transient tolerance
bands or when distortion or interruptions are outside the limits specified for the uninterruptible power supply. An AC-output UPS is an
uninterruptible power supply that supplies power with a continuous flow of electric charge that periodically reverses direction.

Add new text as follows:

C405.13 Alternating Current-Output Uninterruptible Power Supplies (AC-output UPS).

AC-output UPS systems serving a computer room shall meet or exceed minimum average efficiencies listed in Table C405.13 when
tested in accordance with ENERGY STAR Program Requirements for Uninterruptible Power Supplies (UPSs) test method.

Where:

P is the rated output power in watts (W).

Epop.is an allowance of 0.004 for modular UPSs applicable in commercial 1,.500-10,000 W range.

In is the natural logarithm

Exception: AC-output UPS that utilizes standardized NEMA 1-15P or NEMA 5-15P input plug, as specified in ANSI/NEMA WD-6-2016.

TABLE C405.13 ALTERNATING CURRENT-OUTPUT UNINTERRUPTIBLE POWER SUPPLY MINIMUM AVERAGE

EFFICIENCY

Voltage and Frequency Dependent|Voltage Independent |Voltage and Frequency Independent
P<350 W 571 x10-5x P + 0.962 5.71 x10-5 x P + 0.964/0.011 x In(P) + 0.824
350 W<P<1,500 W |0.982 0.984 0.011 xIn(P) + 0.824
1,500 W<P<10,000 W|0.981 - Epop 0.980 - Epmop 0.0145 x In(P) +0.800 - Epiop
P>10,000 W 0.970 0.940 0.0058 x In(P) + 0.886

Add new standard(s) as follows:
ANSI American National Standards Institute 25 West 43rd Street, 4th Floor New York NY 10036

Wiring Devices - Dimensional Specifications
Table C405.13

WD-6-2016

Attached Files

e ENERGY STAR Uninterruptible Power Supplies Test Method.pdf
http:/localhost/proposal/66/635/files/download/12/

e |ECC 2024 Proposal Support-UPS.docx
http:/localhost/proposal/66/635/files/download/11/

Reason Statement:

There are no standards for Uninterruptible Power Supply (UPS) systems in computer rooms like there are for Data Centers. This code
proposal introduces minimum UPS efficiency aligned with efficient levels found in the market. This code provision was included in the
2022 Title 24 updates as well as the 2021 Washington State Energy Code (WSEC). A UPS with a NEMA 1-15P or NEMA 5-15P

plug are exempt from this requirement because minimum standards for these devices are already covered by DOE.
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Bibliography:

ENERGY STAR Program Requirements for Uninterruptible Power Supplies (UPSs) Test Method - Rev. Dec-2017
Cost Impact:

The code change proposal will increase the cost of construction.

Incremental costs were found to be $112/kW for high efficiency UPS systems, and were converted to $/sqft based on a 500sqft room
(the threshold for which a computer room does not qualify as a data center). Costs were found to be estimated at $0.22/sqft and
detailed cost information obtained through Final CASE report for 2022 Title 24 attached to this proposal and accessed publicly here:
https:/ftitle24stakeholders.com/wpcontent/uploads/2021/03/NR-Computer-Room-Efficiency-Final-CASE-Report_Statewide-CASE-
Team_updated.pdf

CEPI-10-21
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CEPI-11-21 Part |

IECC®: CHAPTER 2 [CE], SECTION C202, SECTION 202 (New)
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
National Roofing Contractors Association, representing National Roofing Contractors Association (mgraham@nrca.net)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

CHAPTER 2 [CE] DEFINITIONS

SECTION C202 GENERAL DEFINITIONS

Add new definition as follows:

C202 ATTIC. The space above the ceiling framing of the top story and to the underside of a roof deck having a slope not less than two
units vertical in 12 units horizontal (16.6-percent slope).

Reason Statement:

The term "attic" is used in the IECC without a specific definition. NRCA has seen various interpretations of the term in the context of the
IECC and is offering this code change proposal to achieve consistent interpretation and implementation in attic-related provisions of
the IECC. The definition(s) proposed here is based on those already contained in the IBC and IRC and includes a minimum roof slope
for the roof deck that is consistent with provisions for steep-slope roof systems (e.g., asphalt shingles) in the IBC and IRC.

For utility:
[IRC] ROOF DECK. The flat or sloped surface not including its supporting members or vertical supports.

[IBC] ROOF DECK. The flat or sloped surface constructed on top of the exterior walls of a building or other supports for the purpose of
enclosing the story below, or sheltering an area, to protect it from the elements, not including its supporting members or vertical
supports.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
The code change proposal will neither increase nor decrease the cost of construction.

CEPI-11-21 Part |
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CEPI-11-21 Part Il

IECC®: CHAPTER 2 [RE], SECTION R201, SECTION 202 (New)
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

CHAPTER 2 [RE] DEFINITIONS

SECTION R201 GENERAL

Add new definition as follows:

C202 ATTIC. The unfinished space above the ceiling framing of the top story and to the underside of a roof deck having a slope not
less than two units vertical in 12 units horizontal (16.6-percent slope).

C202 ATTIC, HABITABLE. The finished or unfinished habitable space within an attic.

Reason Statement:

The term "attic" is used in the IECC without a specific definition. NRCA has seen various interpretations of the term in the context of the
IECC and is offering this code change proposal to achieve consistent interpretation and implementation in attic-related provisions of
the IECC. The definition(s) proposed here is based on those already contained in the IBC and IRC and includes a minimum roof slope
for the roof deck that is consistent with provisions for steep-slope roof systems (e.g., asphalt shingles) in the IBC and IRC.

For utility:
[IRC] ROOF DECK. The flat or sloped surface not including its supporting members or vertical supports.

[IBC] ROOF DECK. The flat or sloped surface constructed on top of the exterior walls of a building or other supports for the purpose of
enclosing the story below, or sheltering an area, to protect it from the elements, notincluding its supporting members or vertical
supports.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
The code change proposal will neither increase nor decrease the cost of construction.

CEPI-11-21 Part

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE24



CEPI-12-21 Part |

IECC®: SECTION 202, SECTION 202 (New)
Proponents:

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE. SEE THE TENTATIVE HEARING ORDER FOR THESE COMMITTEES.

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

Delete without substitution:

Add new deflnltlon as follows:
C202 BIOMASS WASTE. Organic non-fossil material of biological origin that is a byproduct or a discarded product. Biomass waste

includes municipal solid waste from biogenic sources, landfill gas. sludge waste, agricultural crop byproducts, straw, and other
biomass solids, liquids, and biogases; but excludes wood and wood-derived fuels (including black liquor), biofuel, feedstock,
biodiesel, and fuel ethanol.

Revise as follows:

IECC2021P1E_CE_Ch02_SecC202_DefRENEWABLE_ENERGY_RESOURCES RENEWABLE ENERGY RESOURCES. Energy
derived from solar radiation, wind, waves, tides Aandfil-gas-biegas;-biemassbiomasswaste or extracted from hot fluid or steam heated
within the earth.

Reason Statement:

The existing definition for biomass in the IECC dates to the 2012 IECC. It was proposed by the team of New Buildings Institute, US
Department of Energy and American Institute of Architects. It was one clause in a comprehensive overhaul of the 2009 IECC. When it
was written in 2010, it was the first time that renewable energy had been defined in an I-code, and it reflected a very early
understanding of a much less mature industry. It has not been significantly revised since.

This proposal updates the language by further refining biomass energy sources with terms that were not available at the time it was
drafted in 2010. The revision also limits the biomass sources that count as renewable energy resources to those that are specified as
waste products. There are many flavors of biomass energy, but this proposal ensures that virgin material of unknown origin does not
count as a renewable energy resource, which in the provisions of C406 is a trade-off for energy efficiency features of the building.
Without an available standard to cite in the IECC for sustainable biomass, it is critical to ensure that biomass used in compliance with
the IECC is derived from waste products or byproducts. The definition of biomass waste is from the glossary of the Energy Information
Administration. A similar amendment has been submitted to amend the residential IECC to ensure the definition of renewable energy
resources is consistent between the two codes.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This proposal clarifies the definition of renewable energy and will have no impact on construction costs.

CEPI-12-21 Part |
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CEPI-12-21 Part Il

IECC®: SECTION 202 (New), SECTION 202

Proponents:

Diana Burk, representing New Buildings Institute (diana@newbuildings.org)
2021 International Energy Conservation Code

Add new definition as follows:
C202 BIOMASS WASTE.

Organic non-fossil material of biological origin that is a byproduct or a discarded product. Biomass waste includes municipal solid
waste from biogenic sources, landfill gas, sludge waste, agricultural crop byproducts, straw, and other biomass solids, liquids, and
biogases: but excludes wood and wood-derived fuels (including black liquor), biofuel, feedstock, biodiesel, and fuel ethanol.

Revise as follows:

IECC2021P1E_RE_Ch02_SecR202_DefRENEWABLE_ENERGY_RESOURCES RENEWABLE ENERGY RESOURCES. Energy
derived from solar radiation, wind, waves, tides Aandfil-gas-biegas;biemassbiomass waste or extracted from hot fluid or steam heated
within the earth.

Reason Statement:

There is currently no definition for biomass in the residential IECC even though biomass was recently listed as a potential renewable
energy resource. Because there are many flavors of biomass, it is important for the IECC to clarify which forms of biomass energy count
towards reducing a residential buildings’ ERI score. The revision limits the biomass sources that count as renewable energy resources
to those that are specified as waste products and ensures that virgin material of unknown origin does not count as a steady source of
renewable energy. Without an available standard to cite in the IECC for sustainable biomass, itis critical to ensure that biomass used
in compliance with the IECC is derived from waste products or byproducts. The definition of biomass waste is taken from the glossary
of the Energy Information Administration. A similar amendment has been submitted to the commercial IECC to ensure the definition of
renewable energy resources is consistent between the two codes.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This proposal clarifies the definition of renewable energy and will have no impact on construction costs.

CEPI-12-21 Part Il
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CEPI-13-21 Part |

IECC®: SECTION 202
Proponents:
Robert DeVries, representing Self (rdevries@nuwool.com)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

Revise as follows:

IECC2021P1E_CE_Ch02_SecC202_DefCONDITIONED_SPACE CONDITIONED SPACE. An area, room or space that is enclosed
within the building thermal envelope, but not within and is directly or indirectly heated or cooled. Spaces are indirectly heated or
cooled where they communicate through openings with conditioned spaces, where they are separated from conditioned spaces by
uninsulated walls, floors or ceilings, or where they contain uninsulated ducts, piping or other sources of heating or cooling.
CEPI-13-21 Part|
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CEPI-13-21 Part Il

IECC®: SECTION 202
Proponents:

Robert DeVries, representing Self (rdevries@nuwool.com)
2021 International Energy Conservation Code

Revise as follows:

IECC2021P1E_RE_Ch02_SecR202_DefCONDITIONED_SPACE CONDITIONED SPACE. An area, room or space that is enclosed
within the building thermal envelope but not within and that is directly or indirectly heated or cooled. Spaces are indirectly heated or
cooled where they communicate through openings with conditioned spaces, where they are separated from conditioned spaces by
uninsulated walls, floors or ceilings, or where they contain uninsulated ducts, piping or other sources of heating or cooling.

Reason Statement:

The addition of not within removes an ambiguity as to what is considered in the conditioned space. As itis now one could, for
example, argue that a ductin an exterior wall is actually IN conditioned space. This change eliminates that.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
The proposal is a clarification only

CEPI-13-21 Part Il
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CEPI-14-21

IECC®: SECTION 202 (New)
Proponents:

Nicholas O'Neil, representing NEEA (noneil@energy350.com); Kevin Rose, representing Northwest Energy Efficiency Alliance (NEEA)
(krose@neea.org)

2021 International Energy Conservation Code

Add new definition as follows:
C202 DEDICATED OUTDOOR AIR SYSTEM (DOAS).

A ventilation system that supplies 100 percent outdoor air primarily for the purpose of ventilation and that is a separate system from the
zone space-conditioning system.

C202 DX-DEDICATED OUTDOOR AIR SYSTEM UNITS (DX-DOAS UNITS). A type of air-cooled, water-cooled or water source factory
assembled product that dehumidifies 100 percent outdoor air to a low dew point and includes reheat that is capable of controlling the
supply dry-bulb temperature of the dehumidified air to the designated supply air temperature. This conditioned outdoor air is then
delivered directly or indirectly to the conditioned spaces. It may precondition outdoor air by containing an enthalpy wheel, sensible
wheel, desiccant wheel, plate heat exchanger, heat pipes. or other heat or mass transfer apparatus.

Reason Statement:

Both DOAS and DX-DOAS terms are used in the IECC (in C403 and C406) but do not have definitions explaining what they are. These
definitions are added to provide clarity when talking about DOAS and are coped from common definitions used in ASHRAE 90.1, the
WA State Energy Code, and Title 24.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
These are simply definitions to clarify DOAS types and do nothing to impact cost.

CEPI-14-21
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CEPI-15-21 Part |

IECC®: SECTION 202 (New)
Proponents:
Amanda Hickman, representing Reflective Insulation Manufacturers Association (RIMA) (amanda@thehickmangroup.com)

THIS IS A 3 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il AND PART Il WILL
BE HEARD BY THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

Add new definition as follows:

C202 EMITTANCE. The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature
and under the same conditions.

CEPI-15-21 Part |
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CEPI-15-21 Part Il

IECC®: SECTION 202 (New)

Proponents:

Amanda Hickman, representing Reflective Insulation Manufacturers Association (RIMA) (amanda@thehickmangroup.com)
2021 International Energy Conservation Code

Add new definition as follows:
R202

EMITTANCE

The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature and under the same
conditions.

CEPI-15-21 Part i
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CEPI-15-21 Part Il

IRC: N1101.6, SECTION 202 (New)
Proponents:

Amanda Hickman, representing Reflective Insulation Manufacturers Association (RIMA) (amanda@thehickmangroup.com)
2021 International Residential Code

N1101.6 Defined terms.

The following words and terms shall, for the purposes of this chapter, have the meanings shown herein.

Add new definition as follows:

[RE] 202 EMITTANCE. The ratio of the radiant heat flux emitted by a specimen to that emitted by a blackbody at the same temperature
and under the same conditions.

Reason Statement:

This definition is needed because the term emittance is used in various sections of the code and in the definition for radiant barrier
and reflective insulation. It is consistent with the definition found in the 2021 IBC, ASHRAE and ASTM standards. The term emittance is
used in numerous sections of this code including for: Building Envelope Requirements, Equipment Buildings, Roof Solar Reflectance
and Thermal Emittance, Minimum Roof Reflectance and Emittance Options, Specifications for the Standard Reference and Proposed
Designs, Roofs, and for Specifications for the Standard Reference and Proposed Designs, Walls above-grade.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

Adding a definition of EMITTANCE will neither increase or decrease construction costs. This is only a definition and is identical to the
definition found in the 2021 IBC and existing ASHRAE and ASTM standards.

CEPI-15-21 Part I
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CEPI-16-21 Part |

IECC®: SECTION 202, IECC2021P1E_CE_Ch02_SecC202_DefFENESTRATION
Proponents:
David Collins, representing SEHPCAC (sehpcac@iccsafe.org)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

IECC2021P1E_CE_Ch02_SecC202_DefFENESTRATION FENESTRATION. Products classified as either skylights or vertical
fenestration.

Skylights. Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad) from
horizontal, including unit skylights, tubular daylighting devices and glazing materials in solariums, sunrooms, roofs, greenhouses and
sloped walls.

Revise as follows:

Vertical fenestration. Windows that are fixed or operable, epague-deersglazed doors that are more than half glazed, glazed block and
combination opaque and glazed doors composed of glass or other transparent or translucent glazing materials and installed at a slope
of not less than 60 degrees (1.05 rad) from horizontal.

CEPI-16-21 Part |
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CEPI-16-21 Part Il

IECC®: SECTION 202, TABLE R402.1.2, R402.3, R402.5

Proponents:

David Collins, representing SEHPCAC (sehpcac@iccsafe.org)

2021 International Energy Conservation Code

Revise as follows:
IECC2021P1E_RE_Ch02_SecR202_DefFENESTRATION FENESTRATION. Products classified as either vertical fenestration or

skylights.

Skylights. Glass or other transparent or translucent glazing material installed at a slope of less than 60 degrees (1.05 rad) from

horizontal including unit skylights, tubular daylighting devices, and glazing materials in solariums, sunrooms, roofs and sloped walls.

Vertical fenestration. Windows that are fixed or eperable;opague-deorsrglazed doors that are more than half glazed, glazed block
and combination opaque/glazed doors composed of glass or other transparent or translucent glazing materials and installed at a slope

of not less than 60 degrees (1.05 rad) from horizontal.

TABLE R402.1.2 MAXIMUM ASSEMBLY U-FACTORS® AND FENESTRATION REQUIREMENTS

FENESTRATION
S ONskvuigHT  6Lazep  |cewng| WOOP | mass | FLoor |BAsEmENT CRAWL
CLIMATE & OPAQUE FRAME SPACE
U- |FENESTRATION| (- WALLU-| U- | WALL U-
ZONE | DOORSU: | by crop de |FACTOR| WALL L bFACTOR| FACTOR |WAit U
FACTOR' SHGC FACTOR |FACTOR FACTOR
0 050 0.75 0.25 0035 0084 0197 |0.064 |0.360 0477
1 0.50 075 |0.25 0035 | 0084 | 0197 | 0064 | 0360 | 0477
2 0.40 065 [0.25 0026 | 0084 | 0165 | 0064 | 0360 | 0477
3 0.30 055 [0.25 0026 | 0060 | 0098 | 0047 | o0o09ic | 0136
4 except 0.30 055 |0.40 0024 | 0045 | 0098 | 0047 | 0059 | 0065
Marine
5and
. 0.30 055 |0.40 0024 | 0045 | 0082 | 0033 | 0050 | 0.055
Marine 4
6 0.30 055 |NR 0024 | 0045 | 0060 | 0033 | 0050 | 0.055
7and 8 0.30 055 |NR 0024 | 0045 | 0057 | 0028 | 0050 | 0055

For Sl: 1 foot = 304.8 mm.

a. Nonfenestration U-factors shall be obtained from measurement, calculation or an approved source.

Mass walls shall be in accordance with Section R402.2.5. Where more than half the insulation is on the interior, the
b. mass wall U-factors shall not exceed 0.17 in Climate Zones 0 and 1, 0.14 in Climate Zone 2, 0.12 in Climate Zone 3,
0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8.

In warm-humid locations as defined by Figure R301.1 and Table R301.1, the basement wall U-factor shall not exceed

" 0.360.

The SHGC column applies to all glazed fenestration.

requirements provided that the SHGC for such skylights does not exceed 0.30.

e. There are no SHGC requirements in the Marine Zone.
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A maximum U-factor of 0.32 shall apply in Marine Climate Zone 4 and Climate Zones 5 through 8 to vertical fenestration
products installed in buildings located either:

f. 1. Above 4,000 feetin elevation above sea level, or

In windborne debris regions where protection of openings is required by Section R301.2.1.2 of the International
" Residential Code.

R402.3 Fenestration.

In addition to the requirements of Section R402, fenestration and opaque doors shall comply with Sections R402.3.1 through R402.3.5.

R402.5 Maximum fenestration U-factor and SHGC.

The maximum area-weighted average meximumvertical fenestration, skylights, and opaque door U-factors permitted in Climate Zones

through 8 usmg tradeoffs from Section R402 1 5 or R405 shall be 9—48—m—G4+ma{e—Zeﬂee—4—acﬂd-5ﬂnd-9—4e—ﬁG+m°ra4e—Zenes—6

1.0.48 in Climate Zones 4 and 5 for vertical fenestration and opaque doors.
2.0.40 in Climate Zones 6 through 8 for vertical fenestration and opaque doors.
3.0.75in Climate Zones 4 through 8 for skylights.

Exception: The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration shall not be required in storm shelters
complying with ICC 500.

Reason Statement:

Revise the definition of vertical fenestration in the IECC to resolve a conflict between the IECC and ASHRAE 90.1. By making
this change, only doors that are more than one half glazed will be defined as fenestrations in both the IECC and ASHRAE 90.1.
thereby clarifying the application of the IECC by more clearly stating that doors that are more than half glazed are included in the
definition of vertical glazing. Having technically synonymous definitions will facilitate consistency of requirements going forward and
help avoid confusion for designers who work with both the standard and the code.

Revise Sec. R402.3 to clarify that opaque doors (by definition “A door that is not less than 50-percent opaque in surface area”)
must meet the fenestration requirements. Since opaque doors are currently included in the definition of fenestration, this represents no
technical change.

Re-format Sec. R402.5 for ease of reading and to clearly state that opaque doors must comply with maximum fenestration U-
factor limitations when using weighted averages for envelope compliance. Since opaque doors are currently included in the definition
of fenestration, this represents no technical change.

Re-title the “fenestration” column of Table R402.1.2 to include opaque doors. Since opaque doors are currently included in the
definition of fenestration, this represents no technical change.

Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.
None; no technical change to the requirements is proposed.

CEPI-16-21 Part Il
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CEPI-17-21 Part |

IECC®: SECTION 202
Proponents:

Marcin Pazera, Polyisocyanurate Insulation Manufacturers Association, representing Polyisocyanurate Insulation Manufacturers
Association (mpazera@pima.org); Justin Koscher, Polyisocyanurate Insulation Manufacturers Association, representing
Polyisocyanurate Insulation Manufacturers Association (jkoscher@pima.org)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

Revise as follows:

IE002021 P1 E CE Ch02_SecC202_ DefROOF REPLACEMENT ROOF REPLACEMENT. Fheprocess-ofremovingthe-existingroof
y-elan v verirg=An alteration that includes the removal of all existing

Iavers of roofassemblv materials down to the roof deck and mstallmq replacement materials above the existing roof deck.
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CEPI-17-21 Part Il

IECC®: SECTION 202
Proponents:

Marcin Pazera, Polyisocyanurate Insulation Manufacturers Association, representing Polyisocyanurate Insulation Manufacturers
Association (mpazera@pima.org); Justin Koscher, Polyisocyanurate Insulation Manufacturers Association, representing
Polyisocyanurate Insulation Manufacturers Association (jkoscher@pima.org)

2021 International Energy Conservation Code

Revise as follows:

IECCZO21 P1 E RE Ch02_SecR202_ DefROOF REPLACEMENT ROOF REPLACEMENT. Fhe-process-ofremevingthe-existingreef
a1 v ag- An alteration that includes the removal of all existing

Iavers of roofassemb/v materials down to the roof deck and mstalllnq replacement materials above the existing roof deck.

Reason Statement:

This proposal revises the definition for roof replacement to reflect the intent and the scope of the roof replacement activity that takes
place, which includes removal of all existing materials installed above the roof deck, removing those materials down to the roof deck,
and installing a new roof assembly above the roof deck. The definition more explicitly states that roof replacement is an alteration as
indicated in Section C503 of the IECC. The revised language in the definition more appropriately aligns with the requirements in
Chapter 15 (Section 1512) of the IBC. The term “roof assembly” is already defined in the IECC and in the IBC (for use in Chapter 15).
Furthermore, PIMA will submit a code change proposal for the Group B development cycle to explicitly reflect that existing roof
insulation thatis in good repair may be reused as part of a roof replacement (Section 1512.4).

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This code change proposal will have no impact on the cost of construction. The proposal does notimpose new requirements.

CEPI-17-21 Part
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CEPI-18-21

IECC®: SECTION C301, C301.1, FIGURE C301.1, TABLE C301.1, C301.2, C301.3,
TABLE C301.3, C301.4

Proponents: Craig Conner, representing self (craig.conner@mac.com)

2021 International Energy Conservation Code

Revise as follows:

SECTION C301
CLIMATE ZONES

C301.1 General. Climate zones shall be as specified in R301. from-Figure-C304+4-or
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Delete without substitution:

— Meist (A)

Zone 0A Txtramely Hot ] Zone 48 Mixed Dry
Zone 4 Extreme’y Hot Dry Zone 4C Mixed Marine
Zone 1A Very ot Humid Zr.ne 5A Coo' dumid
zone 1B Ve.y Hot Dry gne 5B Cool Dry
Zone 24 dot Humid - 57 Cool Mari-we
Zone £B Hot Dry Zo Cold Hamid
Zr.ne 3A Warr, Humid Ml 7one e i Dry

7 Zone 3B Warm Dry PE Zone 7V gld
Zone 37 Warm Marina @l Zone £ Suba oretic
Zonw 4A Mixed "wumid

Delete without substitution:

C301.2 W | id ties. In Table C301.1. I i ) dentifiod |
an-asterisk-
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P=044 = (T-T)
[P <200 (T + 14)in ST units] (Equation 3-1)

where:

P = Annual precipitation, inches (mm).
F = Annual mean temperature, °F (°C).

P04 (T—-19.5)
[F <200 x (T + T)in 51 units] (Equation 3-2)

where:

P = Annual precipitation, inches (mm).
F = Annual mean temperature, °F (°C).

P04 s (T — 32)
[P = 2000 » T in 51 anits] (Equation 3_3)
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where:

P = Annual precipitation, inches (mm).
F = Annual mean temperature, °F (°C).

5. Humid (A) definition: Locations Marine (C) or Dry(B).

TABLE C301.3
THERMAL CLIMATE ZONE DEFINITIONS

ZONE THERMAL CRITERIA

NUMBER IP_Units Sl Units

0 10.800 < CDD50°F 6000-< CDD10°C

1 9.000 < CDD50°F < 10.800 5000 < CDD10°C < 6000

2 6.300 < GCDD50°F < 9.000 3500 < CDD10°C <5000

3 CDD50°F < 6300 and HDDB5°F | CDD10°C < 3500 and HDD18°C
<3600 <2000

4 CDD50°F < 6300 and 3600 < CDD10°G < 3500 and 2000 <

5 CDD50°F < 6,300 and 5400 < CDD10°G < 3500 and-3000 <

6 7.200 < HDD65°F < 9.000 4000 < HDD18°C < 5000

Z 9.000 < HDD6B5°F < 12 600 5000 < HDD18°C < 7000

8 12 600 < HDDB5°F 7000 < HDD18°C
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Reason: Commercial and Residential climate zones are the same. Creating two large
tables with the same values has added unneeded bulk to the code and opens up
possibility that the tables will diverge.

Also, the code does not say the residential and commercial tables are the same, which
could leave the IECC user to wonder if the two 31 page tables are the same.

Cost Impact: The code change proposal will neither increase nor decrease the cost of
construction.

Having one copy of the climate zones in the IECC will not change costs.

CEPI-18-21
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CEPI-19-21 Part |

IECC®: C303.1.1,C303.1.2
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

THIS IS A 2 PART PROPOSAL. PART I WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY
THE IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code

Revise as follows:
C303.1.1 Building thermal envelope insulation.

An R-value identification mark shall be applied by the manufacturer to each piece of building thermal envelope insulation 12 inches
(305 mm) or greater in width. Alternatively, the insulation installers shall provide a certification listing the type, manufacturer and R-
value of insulation installed in each element of the building thermal envelope. For blown-in or sprayed fiberglass and cellulose
insulation, the initial installed thickness, settled thickness, settled R-value, installed density, coverage area and number of bags
installed shall be indicated on the certification. For sprayed polyurethane foam (SPF) insulation, the installed thickness of the areas
covered and R-value of installed thickness shall be indicated on the certification. For insulated siding, the R-value shall be labeled on
the product’s package and shall be indicated on the certification. The insulation installer shall sign, date and post the certification in a
conspicuous location on the job site.

Exception: For roof insulation installed above the deck, the R-value shall be labeled as required by the material standards specified in
Table 1508.2 of the International Building Code.

C303.1.2 Insulation mark installation.

Insulating materials shall be installed such that the manufacturer’'s R-value mark is readily observable upon inspection. For insulation
materials that are installed without an observable manufacturer's R-value mark, such as blown or draped products, an insulation
certificate complying with Section C303.1.1 shall be leftimmediately after installation by the installer, in a conspicuous location within
the building, to certify the installed R-value of the insulation material.

Exception: For roof insulation installed above the deck, the R-value shall be labeled as required by the material standards specified in
Table 1508.2 of the International Building Code.
CEPI-19-21 Part |
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CEPI-19-21 Part Il

IECC®: R303.1.1, R303.1.2
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

Revise as follows:
R303.1.1 Building thermal envelope insulation.

An R-value identification mark shall be applied by the manufacturer to each piece of building thermal envelope insulation that is 12
inches (305 mm) or greater in width. Alternatively, the insulation installers shall provide a certification that indicates the type,
manufacturer and R-value of insulation installed in each element of the building thermal envelope. For blown-in or sprayed fiberglass
and cellulose insulation, the initial installed thickness, settled thickness, settled R-value, installed density, coverage area and number
of bags installed shall be indicated on the certification. For sprayed polyurethane foam (SPF) insulation, the installed thickness of the
areas covered and the R-value of the installed thickness shall be indicated on the certification. For insulated siding, the R-value shall
be on a label on the product’s package and shall be indicated on the certification. The insulation installer shall sign, date and post the
certification in a conspicuous location on the job site.

Exception: For roof insulation installed above the deck, the R-value shall be labeled as required by the material standards specified in
Table 1508.2 of the International Building Code or Table R906.2 of the International Residential Code, as applicable.

R303.1.2 Insulation mark installation.

Insulating materials shall be installed such that the manufacturer’'s R-value mark is readily observable at inspection. For insulation
materials that are installed without an observable manufacturer’s R-value mark, such as blown or draped products, an insulation
certificate complying with Section R303.1.1 shall be leftimmediately after installation by the installer, in a conspicuous location within
the building, to certify the installed R-value of the insulation material.

Exception: For roof insulation installed above the deck, the R-value shall be labeled as required by the material standards specified in
Table 1508.2 of the International Building Code or Table R906.2 of the International Residential Code. as applicable.

Reason Statement:

The National Roofing Contractors Association authored identical exceptions to C303.1.1 and R303.1.1 several cycles ago. Our
proposal here, is intent on averting similar confusion relative to field inspection observations. Rigid board insulation intended for
above-deck installation is package-labeled. Once the package covering is removed, no permanent marking remains, as these
respective sections imply. Itis common for inspectors to perform their field inspection duties by collecting or observing unopened or
pre-opened packaging materials while on site.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
The code change proposal will neither increase nor decrease the cost of construction.

CEPI-19-21 Part I
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CEPI-20-21

IECC®: C303.1.3
Proponents:

Helen Sanders, Facade Tectonics Institute/Technoform North America, representing Facade Tectonics Institute
2021 International Energy Conservation Code

Revise as follows:
C303.1.3 Fenestration product rating.

U-factors of fenestration products shall be determined as follows:

For windows, doors and skylights, U-factor ratings shall be determined in accordance with NFRC 100. For the total performance

path. the U-factor modeled in the whole building simulation shall be based on the proposed project size(s) calculated according to
1. NFRC 100. When using the area-weighted average U-factor, U-factors for project specific sizes shall be calculated for all

fenestration representing 5% or more of the fenestration area. Physical testing of the project size fenestration to verify U-factor is not

required.

Where required for garage doors and rolling doors, U-factor ratings shall be determined in accordance with either NFRC 100 or

2. ANSI/DASMA 105.

U-factors shall be determined by an accredited, independent laboratory, and /abeled and certified by the manufacturer.

Products lacking such a labeled U-factor shall be assigned a default U-factor from Table C303.1.3(1) or Table C303.1.3(2). The solar
heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and skylights) shall
be determined in accordance with NFRC 200 by an accredited, independent laboratory, and /abeled and certified by the manufacturer.
Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3). For Tubular Daylighting
Devices, VT4nnual shall be measured and rated in accordance with NFRC 203.

Reason Statement:

The purpose of this submission is to prevent project teams, when using the total performance path (not the prescriptive path), from
taking advantage of using U-factors for NFRC standard sizes when using fenestration of smaller size(s) than these NFRC standard
sizes in projects. Members of the Fagade Tectonics Institute have observed that project teams are already taking advantage of using U-
factors calculated for project specific sizes when the fenestration is of a larger size than the NFRC standard size (since this is to their
advantage), however, project teams can “play the system” by using U-factors for the NFRC 100 standard size for smaller units.

In addition, the proposed language will help clarify the confusion among design teams on whether to consider NFRC sizes or the
project specific size, streamlining the design process. It also clarifies that the project size U-factor shall be calculated according to the
NFRC 100 standard and does not require separate physical testing.

The proposal does not change the fact that the NFRC 100 methodology remains the standard, and prescriptive U-factors for
fenestration remain based on the standard NFRC size.

Clause C402.4.3.4 Area-weighted U-factor listed below would still allow for using an area-weighted average of the different project
size.

We have suggested this section of the code for this clarification to be inserted, but the committee may find a more appropriate place for
it. Either way, FTl believes that this loophole should be removed.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This proposal aims to close a loophole and clarifies the way U-factor is defined in the total energy compliance path. There should be
no impact in the cost of construction. Some designs may be changed to increase fenestration size (less frame, more glass) in order to
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improve U-factor to the NFRC 100 value. In the case of curtainwall, some project teams simulate and submit both project size and
NFRC size because of lack of clarity, so clarifying this point could actually reduce the cost of the design process.

CEPI-20-21
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CEPI-21-21

IECC®: C303.1.4
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

Revise as follows:

C303.1.4 Insulation product rating.

The R-value (thermal resistance) {R-vatue} of msulatlon and building materials and envelooe assemblv U- factor (therma/
transmittance) shall be determined in 4€
e#—h—x—ft’?ﬂ—F%Bw—a%a—meaFHempeFaﬂﬁe—e#S—%—G}a climate-derived R-value (thermal resistance) as approved bv the code

official.

Reason Statement:

The Rule does not cover insulation products sold for use in commercial (including industrial) buildings and should be substituted with
an appropriate reference.

The R-value Rule. The Federal Trade Commission promulgated the R-value Rule on August 29, 1979, under section 18 of the Federal
Trade Commission Act ("FTC Act"), 15 U.S.C. 57a. The Rule became effective on September 30, 1980. The Rule specifies
substantiation and disclosure requirements for those who sell thermal insulation products for use in the residential market, and
prohibits certain claims unless they are true. The primary disclosure required is the insulation product's "R-value." "R-value" is the
recognized numerical measure of the ability of an insulation product to restrict the flow of heat and, therefore, to reduce energy costs.
R-values may be expressed per unit of thickness (e.g., one inch) or for the total thickness of a particular insulation product or
installation. The higher the R-value, the better the product's insulating ability.

Products Covered. The R-value Rule covers all "home insulation products.” Under the Rule, "insulation" is any product mainly used to
slow down the flow of heat from a warmer area to a cooler area, for example, from the heated interior of a house to the exterior during
the winter through exterior walls, attic, floors over crawl spaces, or basement. "Home insulation" includes insulation used in all types of
residential structures. The Rule automatically covers new types or forms of insulation marketed for use in the residential market,
whether or not they are specifically referred to in the Rule. The Rule does not cover pipe insulation, or any type of duct insulation
except for duct wrap. The Rule does not cover insulation products sold for use in commercial (including industrial) buildings. It
does not apply to other products with insulating characteristics, such as storm windows or storm doors.

Parties Covered. The Rule applies to home insulation manufacturers, professional installers, retailers who sell insulation to
consumers for do-it-yourself installation, and new home sellers (including sellers of manufactured housing). It also applies to testing
laboratories that conduct R-value tests for home insulation manufacturers or other sellers who use the test results as the basis for
making R-value claims about home insulation products.

Non-residential (Commercial) Insulation. Over the years, comments submitted to the Commission have suggested extending the
Rule to cover insulation products used in all buildings, not just residential applications. Although applying the Rule to thermal
insulation products used in commercial buildings might provide information to purchasers that could improve the energy efficiency of
buildings, and otherwise prove useful, such comments do not demonstrate that sellers of commercial insulations are engaged in unfair
or deceptive acts or practices that would justify expanding the Rule. Furthermore, in many instances, thermal insulation purchasing
decisions for commercial building applications are made by registered design professionals (i.e., licensed architects or professional
engineers). These design professionals may require R-value and other performance information based on circumstances different
than the uniform approach the Commission determined was necessary to provide accurate and understandable information to
individual consumers to compare competing products and make purchasing decisions.

(bold-face, for emphasis)
Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.
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The code change proposal will neither increase nor decrease the cost of construction.
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CEPI-22-21

IECC®: SECTION 202 (New), C401.2, C404.8.1, C405.5.3, TABLE C406.1(1), TABLE C406.1(2), TABLE
C406.1(3), TABLE C406.1(4), TABLE C406.1(5), C406.7.3

Proponents:

Kim Cheslak, NBI, representing NBI (kim@newbuildings.org); Lauren Urbanek, representing Natural Resources
Defense Council (lurbanek@nrdc.org); Ben Rabe, representing Fresh Energy (rabe@fresh-energy.org); Chris
Castro, representing City of Orlando (chris.castro@orlando.gov); Brad Smith, representing City of Fort Collins
(brsmith@fcgov.com); Howard Wiig, representing Hawaii State Energy Office (howard.c. wiig@hawaii.gov)

2021 International Energy Conservation Code

Add new definition as follows:

C202 ALIL-ELECTRIC BUILDING. A building that contains no combustion equipment, or plumbing
for combustion equipment, installed within the building, or building site.

C202 APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which
this code provides specific requirements.

C202 COMBUSTION EQUIPMENT.

Anvy equipment or appliance used for space heating, service water heating, cooking, clothes drying, or lightin
that uses fuel gas or fuel oil.

COMMERCIAL COOKING APPLIANCE. Appliances used in a commercial food service establishment

for heating or cooking food and which produce grease vapors, steam, fumes, smoke or odors that are required to
be removed through a local exhaust ventilation system. Such appliances include deep fat fryers, upright broilers,
griddles, broilers, steam-jacketed kettles, hot-top ranges, under-fired broilers (charbroilers), ovens, barbecues,

rotisseries, and similar appliances. For the purpose of this definition, a food service establishment shall include
any building or a portion thereof used for the preparation and serving of food.

C202 EQUIPMENT. Piping, ducts, vents, control devices and other components of systems other than
appliances that are permanently installed and integrated to provide control of environmental conditions for
buildings. This definition shall also include other systems specifically regulated in this code.

Revise as follows:

C401.2 Application.

Commercial buildings shall be all-electric buildings and comply with Section C401.2.1 or C401.2.2.

C404.8.1 Heaters.

The electric power to all heaters shall be controlled by an on-off switch that is an integral part of the heater,
mounted on the exterior of the heater, or external to and within 3 feet (914 mm) of the heater in a location

with ready access. Operation of such switch shall not change the setting of the heater thermostat. Such switches
shall be in addition to a circuit breaker for the power to the heater. Gas-fired heaters shall not be equipped-with

eentinuously burning-ignition-piletspermitted.
C405.5.3 Gas lighting.

Gas-fired lighting appliances shall not be eg
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TABLE C406.1(1)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

SECTION CLIMATE ZONE
0A|0B(2A(2B|3A|3B|3C|4A|4B|4C|5A|5B|5C|6A|6B| 7 | 8
& | &
1A|1B
C406.2.1: 5% heating efficiency |NA|NA|NA|NA|NA[NA|NA[NA|NA[NA| 1 |[NA|NA| 1| 1 |NA|1
improvement
C406.2.2: 5% cooling efficiency 6655|4433 |3|2|2|2|1(2]2|2]|1
improvement
C406.2.3: 10% heating efficiency [NA[NA|NA|NA|NA|NA|NA[NA[NA|NA| 2 |1 |1]|2]| 2 |NA|1
improvement
C406.2.4: 10% cooling efficiency |11(12|10| 9|7 |7 |6 |5|6 (4|4 |5|3|4|3|3]|3
improvement
C406.3: Reduced lightingpower [ 9 [ 8[919(9]19(10({8|9|9|7|8|8|6|7|7]|6
C406.4: Enhanced digital lighting |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|1|2|1(1
controls
C406.5: On-site renewableenergy [ 9 [ 919191919 (9(9191919]1919]9[9(9]|9
C406.6: Dedicated outdoor air 41414144 7|4
C406.7.2: Recovered or NA|NA[NA|NA|NA|NA|NA|NA[NA|NA[NA|[NA|NA|NA|NA|NA|NA
renewable water heating
seaterheater
C406.7.4: Heat pumpwater heater |[NA|NA|NA[NA|NA|NA|NA[NA|NA|NA|NA|NA|NA|NA|[NA|NA|NA
C406.8: Enhanced envelope 114|244 |3|NA| 7|4 |5]|10|7|6|11|10(14]|16
performance
C406.9: Reduced air infiltration 411 |NA| 8|2 |3 |11|4|1]|15|8 |11|6
C406.10: Energy monitoring 41444 313 3132 2|2 2|2
C406.11: Fault detection and 1({1(1)1)1)1j1)1|1f1f1(1]1
diagnostics system
NA = Not Applicable.
TABLE C406.1(2)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND I OCCUPANCIES
SECTION CLIMATE ZONE
0A|0B(2A(2B|3A|3B|3C|{4A|4B|4C|5A|5B|5C|6A|6B| 7 | 8
& | &
1A|1B
C406.2.1: 5% heating efficiency |NA|NA|NA|NA| 1 [NA|NA[ 1 |NA[{1|1|1|1|2|1|2]2
improvement
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C406.2.2: 5% cooling efficiency 313221111 |1|NA[1|1(NA[{1|1]|1]|NA
improvement
C406.2.3: 10% heating efficiency |[NA[NA|NA|NA| 1 |[NA[NA|1 |1 |1|2|2|1|3|2(|3 |4
improvement
C406.2.4: 10% cooling efficiency | 5|5 |4 |3 |23 |1|(2|2f1|1|1|1|1|1|1]|1
improvement
C406.3: Reduced lighting power 22222222 |2|2|2|2|2|2]|2]|2]2
C406.4: Enhanced digital lighting [NA|NA|NA|NA|NA|NA[NA|NA|NA|NA|NA|NA|NA|NA|[NA|[NA|NA
controls
C406.5: On-site renewable energy | 8 818 818|717 7171717777
C406.6: Dedicated outdoor air 314(3(3|4|2|NA|j6|3|4(8|5(|5(10|7|11|12
system
C406.7.2: Recovered or 10( 9 (11|10|13|12|15(14(14(15|14|14|16|14|15|15(|15
renewable water heating
LAQET 2: Erfielent foscil fual 5|5|6|6|8|7|8|8|8|9]|9|9|16|16| 9 |10(12
seaterheater
C406.7.4: Heat pump water 6 |5|5[5|5|5|5|5|5|5|5|5|5|5|5]|5]5
heater
C406.8: Enhanced envelope 31613544 |1(4|3|3|4|5|3|5(|4|6]6
performance
C406.9: Reduced air infiltration 6 |53 (11|64 |NA|7|3[3|9|5|1(13]6]8]3
C406.10: Energy monitoring 1111 (1 11111 11111 1
C406.11: Fault detection and 1({1(1)1|1 |1 |NA[1|1(NA|J1|1|NAJ1T|1]|1(1
diagnostics system
NA = Not Applicable.
TABLE C406.1(3)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP E OCCUPANCIES
SECTION CLIMATE ZONE
0A|0B(2A(2B|3A|3B|3C|{4A|4B|4C|5A|5B|5C|6A|6B| 7 | 8
& | &
1A|1B
C406.2.1: 5% heating efficiency |NA|NA|NA|NA| 1 |1 |1|1|1|2|1|2(1|2|2]|3 |4
improvement
C406.2.2: 5% cooling efficiency 4141332 (2|2]|2|1|1|1|1(NA{1|1]|1]|NA
improvement
C406.2.3: 10% heating efficiency |[NA|NA|NA| 1| 1|1 |1|2|3(4|3|4|3|4|3|5]|7
improvement
C406.2.4: 10% cooling efficiency | 7 |8 |7 |6 |54 |34 |3(1|2|2|1|2|2|2]|1
improvement
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C406.3: Reduced lighting power 818(8(9(8(919|8|9|9(8|9(8|7|8|7]|7
C406.4: Enhanced digitallighting |2 |2 |2 |2 |2 |2 |2 |2 |2 |2|2|2|2|2|2|2|1
controls
C406.5: On-site renewableenergy | 6 |6 | 6 |6 |6 |6 |6 |6 | 6| 6| 6| 6| 6|6|6 |55
C406.6: Dedicatedoutdoor air NA|NA[NA|NA|NA|NA|NA|NA[NA|NA[NA|[NA|NA|NA|NA|NA|NA
system
C406.7.2: Recoveredorrenewable [ 1 [ 1|1 |1 |1 |1 (1|1 (11|11 |1]1|1|1(1
water heatings
LAQET 2: Erfielent foscil fual NA[ 2 |2 |2 | 2|2 |2(2|2|3|2|3|2|3|3|3]|5
weaterheater
C406.7.4: Heat pump water NA[NA|NA|NA[NA|NA|NA| 1 |[INA|NA| 1 |1 |NA[1 |1 ]|]1]|1
heater
C406.8: Enhanced envelope 31713424113 |1|2|3|NA|4([3|6]9
performance
C406.9: Reduced air infiltration 1({1|1] 2 |NA/NA|NA[NA[{NA[NA| 1 [NA|NA| 4 |1]|4|3
C406.10: Energy monitoring 313131313133 (3(3|2]|2]3]2 2 2
C406.11: Fault detection and 1(2(1)1|1 |1 j1f{1f{1(1)1|1|1|1]|1|1f2
diagnostics system
NA = Not Applicable.
a.
For schools with showers or full-service kitchens.
TABLE C406.1(4)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP M OCCUPANCIES
SECTION CLIMATE ZONE
0A|0B(2A(2B|3A|3B|3C|4A|4B|4C|5A|5B|5C|6A|6B| 7 | 8
& | &
1A|1B
C406.2.1: 5% heating efficiency |NA|NA|NA|NA| 1 |1 |NA|{1|1|2|2|2 (2|3 |2]|3 |4
improvement
C406.2.2: 5% cooling efficiency 5(6|4 (433|122 |1]|1|2|NA[1]|1]|1]|NA
improvement
C406.2.3: 10% heating efficiency |[NA|NA|NA| 1|1 |1|1|2|2[4|3|4|5|5|3|6]|38
improvement
C406.2.4: 10% cooling efficiency | 9 (12|19 |8 |6 |6 |3 (4|4 (1|2 |3 |NA|2|2|2]|1
improvement
C406.3: Reduced lighting power [13|13|15|14|16|14(17|15|15|14|12|14|14|16(16|14|12
C406.4: Enhanced digitallighting | 3 |3 |4 |3 |4 |3 |4|4|4|3|3|3|3|4|4|3]|3
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controls
C406.5: On-site renewable energy | 8 818|888 (8|8|7|7|7]|7 7
C406.6: Dedicated outdoor air 4 212131243144
system
C406.7.2: Recovered or NA|NA[NA|NA|NA|NA|NA|NA[NA|NA[NA|[NA|NA|NA|NA|NA|NA
renewable water heating
seaterheater
C406.7.4: Heat pump water NA|NA[NA|NA|NA|NA|NA|NA[NA|NA[NA|[NA|NA|NA|NA|NA|NA
heater
C406.8: Enhanced envelope 416(3|4|3|3[1|6|4|4|4|5|4|6]|5|8|9
performance
C406.9: Reduced air infiltration 1({1(2]1 NA 3 1 3
C406.10: Energy monitoring 4115|5554 |4|4|4|3|3|4|3|4|4|4]3
C406.11: Fault detection and 21221 1 1 2
diagnostics system
NA = Not Applicable.
TABLE C406.1(5)
ADDITIONAL ENERGY EFFICIENCY CREDITS FOR OTHER* OCCUPANCIES
SECTION CLIMATE ZONE
0A|0B|2A|2B|3A|3B|3C|4A(4B|4C|5A(5B|5C|6A|6B| 7 | 8
& | &
1A|1B
C406.2.1: 5% heating efficiency NA|NA|INA|NA| 1 |1|1|1|1|2|1|2|1]|2]|2(|3]3
improvement
C406.2.2: 5% cooling efficiency 5(5(4|4|3(3|2|2|2|1|1(2(1|1|1(1]|1
improvement
C406.2.3: 10% heating efficiency NA|NAINA| 1|1 |1|1|2|2|3]|3|3|3|4|3(|5]5
improvement
C406.2.4: 10% cooling efficiency 819 |8|7|5|5(3|4|4|2|2|3|2|2|2|2]|2
improvement
C406.3: Reduced lighting power 818(919|9|9(10{8]9]|9(7|8|8|8[8]|8]|7
C406.4: Enhanced digital lighting 2 2 1
controls
C406.5: On-site renewable energy 8 818 8(8(8(8|7(7 71717177
C406.6: Dedicated outdoor air 3141313432 313 41317 716
system
C406.7.2: Recovered or renewable |10| 9 |11|10|13|12(15|14(14|15|14|14|16|14|15|15|15
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water heating»

€406.7 3 Efficientfossilfuelwater |5 (5|6 |6 (8| 7|8|8(8|9|9|9(16]|10]| 9 (10|12
heaters

C406.7.4: Heat pump water heater> | 6 | 5[5 |5|5|5|5(5|5|5|5|5|5|5|5]|5]|5

C406.8: Enhanced envelope 316|3|4|3|4(1|5[4(3|5(5[4|7|6]|9]10
performance

C406.9: Reduced air infiltration 312|2|4|4|2|NA|j6(2|2|6|4|1|10(5|7|4
C406.10: Energy monitoring 313131331333 (3|3|2(3|2]|2|2]3
C406.11: Fault detection and 222|121 |1|1|1f(1j1|1|1j1|1)1f1]1

diagnostics system

NA = Not Applicable.
a.
Other occupancy groups include all groups except Groups B, E, I, M and R.

b.

For occupancy groups listed in Section C406.7.1.

Delete without substitution:

Reason:

In order to meet President Biden’s 2050 goal of reducing greenhouse gas emissions in half by 2030 and
achieving net zero carbon emissions by 2050, the United States must not only reduce energy use through
energy efficiency and move to utility scale and on-site renewable energy, but also transition away from using
combustion equipment in buildings that runs on fossil fuels to electric equipment. In 2020, combustion
equipment in commercial and residential buildings accounted for 36% of the United States energy-

related greenhouse gas emissions. To meet President Biden’s goal, it is crucial that new homes built today are
all-electric so that emissions from these buildings are not “locked-in” by gas-dependent building
infrastructure. Reduced carbon emissions was also recently cited as a priority of energy code development by
the ICC in their Leading the Way to Energy Efficiency: A Path Forward on Energy and Sustainability to
Confront a Changing Climate in 2021.

This proposed code amendment seeks to address the carbon impact of commercial buildings by requiring all
new commercial buildings to be all-electric in Section C401.2. The amendment removes vestigial language that
relates to fossil fuel systems related to pool heaters and lighting and clarifies that low-energy buildings must
also be all-electric. To clarify the definition of all-electric and combustion equipment, the definition for
appliance, equipment, fuel gas, and fuel oil are mirrored from 2021 IMC to be useful in defining combustion
equipment.
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Requiring all-electric construction as described above will result in new construction that is less expensive

to construct than a building constructed with gas appliances and in the long term will result in fewer retrofit
costs for building owners to meet future policy goals to eliminate all carbon emissions in the U.S. by 2050. All-
electric construction will also result in lower utility costs if high efficiency heat pump technology is

used. An Ecotope study of the 2017 Oregon Residential code found that homes heated by electric heat pumps
use 40 percent less energy than homes heated with gas (including water heating). Even accounting for reduced
efficiency in extreme cold weather, according to a study by RMI, modern air source heat pumps are more than
twice as efficient as gas furnaces and can save families up to 9 percent on their utility bills in Climate Zone

6. This is one reason why the U.S. EPA just announced that standards for the most efficient appliances in 2022
certified under the ENERGY STAR program will be all-electric.

All-electric buildings are also healthier. Gas appliances release harmful pollutants like nitrogen dioxide (NO2)
and carbon monoxide (CO) either indoors because of gas stoves or outdoors because of space-heating and water
heating equipment. A recent study from the Harvard Chang School of Public Health and RMI shows that in
2017, air pollution from burning fuels in buildings led to an estimated 48,000 to 64,000 early deaths and

$615 billion in health impact costs. These emissions can particularly affect children. In a meta-analysis
analyzing the connections between gas stoves and childhood asthma, children in homes with gas stoves were
42% more likely to experience asthma symptoms, and 32% more likely to being diagnosed with asthma.

Therefore, constructing all-electric buildings is critical to reducing air pollution, protecting public health,
reducing utility and construction costs, and meeting climate goals. NBI is submitting this amendment along
with amendments that address on-site renewables, electric vehicles, and grid integration techniques. These
proposed changes to the 2021 IECC, working together, will put the U.S. on the path to a decarbonized, resilient,
and healthier future.

Bibliography:

Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at Creating Good-
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sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-
u-s-leadership-on-clean-energy-technologies/.

“U.S. Energy Information Administration.” What are U.S. energy-related carbon dioxide emissions by source
and sector?, https://www.eia.gov/tools/faqs/faq.php?id=75&t=11

Leading the Way to Energy Efficiency: A Path Forward on Energy and Sustainability to Confront a Changing
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Oregon Residential Specialty Code: 2005 Baseline and Code Roadmap to Achieve the 2030
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electrifying-buildings.
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All-Electric Multifamily Compliance Pathway. Codes and Standards Enhancement (CASE) Initiative 2022
California Energy Code, Apr. 2021, title24stakeholders.com/wp-content/uploads/2021/04/2022-T24-Final-
CASE-Report_ MF-All-Electric_updated_V2.pdf.

Nadel, Steven, and Chris Perry. ELECTRIFYING SPACE HEATING IN EXISTING COMMERCIAL
BUILDINGS: OPPORTUNITIES AND CHALLENGES, ACEEE, Oct.
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Cost Impact:
The code change proposal will decrease the cost of construction.

All-electric commercial buildings are less expensive to build than mixed fuel buildings because electric
appliances and equipment are typically less expensive than combustion equipment and appliances. In additional
developers avoid the cost of installing natural-gas lines and meters. Recent analysis by NBI and partners
utilizing data from RS Means indicates that an all-electric 53,000 s.f. office building with a central heat pump
water heater and minimum code compliant air source heat pump costs $0.09/s.f. less to build than a mixed-

fuel office building of the same size. Additional analyses from a recent CASE study indicate that all-

electric high-rise multifamily buildings are also less expensive to build and operate than mixed-fuel

buildings. HVAC costs, for example, are on the order of $2,504 to $7,131 lower per dwelling unit depending on
the HVAC system installed. Installing electric space heating and water heating equipment instead of natural gas
equipment in the majority of California’s climate zones also yielded a positive benefit to cost ratio over the 15-
year analysis period despite California’s high electricity rates.

Another study by ACEEE indicates that assuming energy-efficient construction, electrification incentives, and
carbon pricing, space heating in 60% of the existing commercial building stock in the U.S. can be cost
effectively retrofitted to electric space-heating with a simple payback of less than 10 years. The percentage of
spaces where space-heating is cost effective across the country in new construction is likely higher because no
retrofit costs are incurred in new construction and because new construction is already mandated to be energy
efficient.

Finally, ensuring commercial buildings are all-electric now will guarantee that those buildings will not have to
be retrofitted to be all-electric in the future to meet the nation’s goal to be net-zero carbon emissions by 2050.
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CEPI-23-21

IECC®: C401.2.1
Proponents:

Gayathri Vijayakumar, Steven Winter Associates, Inc., representing Steven Winter Associates, Inc. (gayathri@swinter.com)
2021 International Energy Conservation Code

Revise as follows:
C401.2.1 International Energy Conservation Code.
Commercial buildings shall comply with one of the following:

Prescriptive Compliance. The Prescriptive Compliance option requires compliance with Sections C402 through C406 and Section

1.C408. Dwelling units and sleeping units in Group R-2 buildings withettsystems-servirg-rmulipte-tnits shall be deemed to be in
compliance with this chapter, provided that they comply with Section R406.

2. Total Building Performance. The Total Building Performance option requires compliance with Section C407.
Exception: Additions, alterations, repairs and changes of occupancy to existing buildings complying with Chapter 5.
Reason Statement:

In the prior code cycle, there were objections to allowing R406 (ERI) for dwelling / sleeping units in high-rise buildings subject to the
Commercial provisions. This was mostly due to a lack of familiarity with the energy rating process and modeling protocols of
ANSI/RESNET/ICC 301. As the Chair of the Standards Development Committee that oversees that Standard, it includes calculations
that allow shared systems (HVAC and SHW) to be modeled in the energy rating of a dwelling or sleeping unit. A 3 story building

with systems that serve multiple units currently is permitted to show compliance using R406 so there is no reason to disallow it for taller
buildings.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
There is no specific increase in the cost of construction associated with choosing this compliance path.

For some buildings with systems serving multiple units, R406 may be a less expensive option with respect to the energy modeling
costs, but might be more expensive with regard to the specific building systems that would then be needed to meet the current ERI
targets. These targets were likely developed with single family homes and low-rise multifamily in mind, without shared systems. The
energy rating index uses a baseline where dwelling units and sleeping units have their own HVAC and DHW system. Where the actual
design has shared systems, the additional energy associated with distribution is an energy 'penalty’ to overcome (which is non-existent
in units with their own systems).

CEPI-23-21
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CEPI-24-21 Part |

IECC®: SECTION 202, SECTION 202 (New), C401.2.1, SECTION C407, C407.1, C407.2, TABLE C407.2, C407.5.3, C502.2, C505.1
Proponents: Amy Boyce, representing Institute for Market Transformation

THIS IS A 2 PART PROPOSAL. PART | WILL BE HEARD BY THE IECC-COMMERCIAL COMMITTEE. PART Il WILL BE HEARD BY THE
IECC-RESIDENTIAL COMMITTEE.

2021 International Energy Conservation Code
Revise as follows:

PROPOSED DESIGN. A description of the proposed building used to estimate annual energy use for determining compliance based on tetat
simulated building performance.

STANDARD REFERENCE DESIGN. A version of the proposed design that meets the minimum requirements of this code and is used to
determine the maximum annual energy use requirement for compliance based on tetat simulated building performance.

Add new definition as follows:

SIMULATED BUILDING PERFORMANCE. A process in which the proposed building design is compared to a standard reference design for
the purposes of estimating relative energy use against a baseline to determine code compliance.

Revise as follows:

C401.2.1 International Energy Conservation Code. Commercial buildings shall comply with one of the following:
1. Prescriptive Compliance. The Prescriptive Compliance option requires compliance with Sections C402 through C406 and Section C408.
Dwelling units and sleeping units in Group R-2 buildings without systems serving multiple units shall be deemed to be in compliance with this
chapter, provided that they comply with Section R406.

2. Fetal-Simulated Building Performance. The Fetat Simulated Building Performance option requires compliance with Section C407.

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

SECTION C407
FOTALSIMULATED BUILDING PERFORMANCE

C407.1 Scope. This section establishes criteria for compliance usingtetat-simulated building performance. The following systems and loads shall be
included in determining the tetat- simulated building performance: heating systems, cooling systems, service water heating, fan systems, lighting
power, receptacle loads and process loads.

Exception: Energy used to recharge or refuel vehicles that are used for on-road and off-site transportation purposes.

C407.2 Mandatory requirements. Compliance based on tetat simulated building performance requires that a proposed design meet all of the
following:

1. The requirements of the sections indicated within Table C407.2.

2. An annual energy cost that is less than or equal to 80 percent of the annual energy cost of the standard reference design. Energy prices
shall be taken from a source approved by the code official, such as the Department of Energy, Energy Information Administration’s State
Energy Data System Prices and Expenditures reports. Code officials shall be permitted to require time-of-use pricing in energy cost
calculations. The reduction in energy cost of the proposed design associated with on-site renewable energy shall be not more than 5 percent
of the total energy cost. The amount of renewable energy purchased from off-site sources shall be the same in the standard reference
design and the proposed design.

Exception: Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
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TABLE C407.2 REQUIREMENTS FOR FOFAL SIMULATED BUILDING PERFORMANCE

SECTION @ | TITLE
Envelope
C402.5 |Air leakage—thermal envelope
Mechanical
C403.1.1 Calculation of heating and cooling loads
C403.1.2 Data centers
C403.2 System design
C403.3 Heating and cooling equipment efficiencies

C403.4, except C403.4.3, C403.4.4 and C403.4.5

Heating and cooling system controls

C403.5.5

Economizer fault detection and diagnostics

C403.7, except C403.7.4.1

Ventilation and exhaust systems

C403.8, except C403.8.6

Fan and fan controls

C403.9 Large-diameter ceiling fans

C403.11, except C403.11.3 Refrigeration equipment performance

C403.12 Construction of HVAC system elements

C403.13 Mechanical systems located outside of the building thermal envelope
C404 Service water heating

C405, except C405.3 Electrical power and lighting systems

C408 Maintenance information and system commisioning

a. Reference to a code section includes all the relative subsections except as indicated in the table.

C407.5.3 Exceptional calculation methods. Where the simulation program does not model a design, material or device of the proposed design,
an exceptional calculation method shall be used where approved by the code official. Where there are multiple designs, materials or devices that the
simulation program does not model, each shall be calculated separately and exceptional savings determined for each. The total exceptional savings
shall not constitute more than half of the difference between the baseline simulated building performance and the proposed simulated building

performance. Applications for approval of an exceptional method shall include all of the following:

1. Step-by-step documentation of the exceptional calculation method performed, detailed enough to reproduce the results.

. Copies of all spreadsheets used to perform the calculations.

. A sensitivity analysis of energy consumption where each of the input parameters is varied from half to double the value assumed.

2
3
4. The calculations shall be performed on a time step basis consistent with the simulation program used.
5

. The performance rating calculated with and without the exceptional calculation method.

C502.2 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required to

comply with Section C502.

Exceptions:

1. Where the component performance alternative in Section C402.1.5 is used to comply with this section, the proposed UA shall be not
greater than 110 percent of the target UA.

2. Where the tetat simulated building performance option in Section C407 is used to comply with this section, the annual energy cost of the

proposed design shall be not greater than 110 percent of the annual energy cost otherwise permitted by Section C407.2.

C505.1 General. Spaces undergoing a change in occupancy that would result in an increase in demand for either fossil fuel or electrical energy shall
comply with this code. Where the use in a space changes from one use in Table C405.3.2(1) or C405.3.2(2) to another use in Table C405.3.2(1) or
C405.3.2(2), the installed lighting wattage shall comply with Section C405.3. Where the space undergoing a change in occupancy or use is in a
building with a fenestration area that exceeds the limitations of Section C402.4.1, the space is exempt from Section C402.4.1 provided that there is

not an increase in fenestration area.

Exceptions:
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1. Where the component performance alternative in Section C402.1.5 is used to comply with this section, the proposed UA shall not be
greater than 110 percent of the target UA.

2. Where the tetat simulated building performance option in Section C407 is used to comply with this section, the annual energy cost of the
proposed design shall not be greater than 110 percent of the annual energy cost otherwise permitted by Section C407.3.

ZERO ENERGY PERFORMANCE INDEX (ZEPIPB,EE). The ratio of the proposed simulated building EUI without renewables to the baseline
simulated building EUI, expressed as a percentage.

Reason: The “Total Building Performance” path, as prescribed by the IECC, uses simulation software to compare elements of the proposed building
with that of a baseline building. In this simulation, many building elements are simulated using default values, as those elements do not affect the
results of the comparison. The path title leads many to the false conclusion that the results of this building simulation will align with the actual building
energy use —its performance — once it is built and occupied; however, that is not the intent of the simulation in this case.

While generally confusing in the past, this misconception is more critical now with the adoption of Building Performance Standards (BPS) in many
jurisdictions. While BPS govern existing buildings, they will apply to newly constructed buildings once those structures have been occupied for a set
number of years. The misunderstanding of the purpose and the results of the code-required proposed building model may lead owners and
operators to assume that a building was designed to meet the future BPS requirements and that that design intent is backed up by the model results.
Changing the language to clarify that the results of the code-required proposed building model are not necessarily aligned with future building
performance will adjust expectations and potentially minimize future legal concerns.

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.
This change affects the language only.

Cost Effectiveness: While the change itself will neither increase nor decrease costs, bringing awareness to the limitations of the current total

building performance path will aid owners and designers in the conversation about predicted building performance and potentially reduce costs
associated with changes made later on in the process.
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CEPI-24-21 Part i

IECC®: SECTION 202, SECTION 202 (New), R401.2.2, R403.3.3.1, SECTION R405, R405.1, R405.2, TABLE R405.2, R405.3, R405.3.2.2,
R405.4, R502.2, R505.1

Proponents: Amy Boyce, representing Institute for Market Transformation

2021 International Energy Conservation Code
Revise as follows:

PROPOSED DESIGN. A description of the proposed building used to estimate annual energy use for determining compliance based on-tetat
simulated building performance.

STANDARD REFERENCE DESIGN. A version of the proposed design that meets the minimum requirements of this code and is used to
determine the maximum annual energy use requirement for compliance based on tetat simulated building performance.

Add new definition as follows:

SIMULATED BUILDING PERFORMANCE. A process in which the proposed building design is compared to a standard reference design for
the purposes of estimating relative energy use against a baseline to determine code compliance.

Revise as follows:

R401.2.2 Fetal-Simulated Building Performance Option. The Fetat Simulated Building Performance Option requires compliance with Section
R405.

R403.3.3.1 Effective R-value of deeply buried ducts. Where using the Fetat-Building Simulated Performance Compliance Option in accordance
with Section R401.2.2 , sections of ducts that are installed in accordance with Section R403.3.3, located directly on or within 5.5 inches (140 mm) of
the ceiling, surrounded with blown-in attic insulation having an R-value of R-30 or greater and located such that the top of the duct is not less than
3.5 inches (89 mm) below the top of the insulation, shall be considered as having an effective duct insulation R-value of R-25.

SECTION R405
-FOTFAL SIMULATED BUILDING PERFORMANCE

R405.1 Scope. This section establishes criteria for compliance using tetatsimulated building performance analysis. Such analysis shall include
heating, cooling, mechanical ventilation and service water-heating energy only.

R405.2 Simulated pPerformance-based compliance. Compliance based on-tetatsimulated building performance requires that a proposed design
meets all of the following:

1. The requirements of the sections indicated within Table R405.2.

2. The building thermal envelope shall be greater than or equal to levels of efficiency and solar heat gain coefficients in Table R402.1.1 or
R402.1.3 of the 2009 International Energy Conservation Code.

3. An annual energy cost that is less than or equal to the annual energy cost of the standard reference design. Energy prices shall be taken
from a source approved by the code official, such as the Department of Energy, Energy Information Administration’s State Energy Data
System Prices and Expenditures reports. Code officials shall be permitted to require time-of-use pricing in energy cost calculations.

Exception: The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area shall be permitted

to be substituted for the energy cost. The source energy multiplier for electricity shall be 3.16. The source energy multiplier for fuels other
than electricity shall be 1.1.
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TABLE R405.2 REQUIREMENTS FOR FOFALSIMULATED BUILDING PERFORMANCE

SECTION? TITLE
General

R401.2.5 Additional energy efficiency
R401.3 Certificate

Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.10.1 Crawl space wall insulation installations
R402.4.1.1 Installation
R402.4.1.2 Testing
R402.5 Maximum fenestration U-factor and SHGC

Mechanical

R403.1 Controls
R403.3, including R403.3.1, except Sections R403.3.2, R403.3.3 and R403.6  |Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water circulation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas

Electrical Power and Lighting Systems

R404.1

Lighting equipment

R404.2 Interior lighting controls

a.

Reference to a code section includes all the relative subsections except as indicated in the table.

R405.3 Documentation. Documentation of the software used for the perfermeance _proposed design and the parameters for the baseline building
shall be in accordance with Sections R405.3.2.1 through R405.3.2.2.

R405.3.2.2 Compliance report for certificate of occupancy. A compliance report submitted for obtaining the certificate of occupancy shall include
the following:

1.
2.
3.

Building street address, or other building site identification.
Declaration of the tetatsimulated building performance path on the title page of the energy report and the title page of the building plans.

A statement, bearing the name of the individual performing the analysis and generating the report, indicating that the as-built building complies
with Section R405.3.

. The name and version of the compliance software tool.
. A site-specific energy analysis report that is in compliance with Section R405.3.

. Afinal confirmed certificate indicating compliance based on inspection, and a statement indicating that the confirmed rated design of the built

home complies with Section R405.3. The certificate shall report the energy features that were confirmed to be in the home, including
component level insulation R-values or U-factors; results from any required duct system and building envelope air leakage testing; and the
type and rated efficiencies of the heating, cooling, mechanical ventilation and service water-heating equipment installed.

. Where on-site renewable energy systems have been installed, the certificate shall report the type and production size of the installed

system.
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R405.4 Calculation procedure. Calculations of the perfermanee proposed design shall be in accordance with Sections R405.4.1 and R405.4.2.

R502.2 Change in space conditioning. Any unconditioned or low-energy space that is altered to become conditioned space shall be required to
be brought into full compliance with this code.

Exceptions:

1. Where the simulated building performance option in Section R405 is used to comply with this section, the annual energy cost of the
proposed design is permitted to be 110 percent of the annual energy cost otherwise allowed by Section R405.2.

2. Where the Total UA, as determined in Section R402.1.5, of the existing building and the addition, and any alterations that are part of the
project, is less than or equal to the Total UA generated for the existing building.

3. Where complying in accordance with Section R405 and the annual energy cost or energy use of the addition and the existing building,
and any alterations that are part of the project, is less than or equal to the annual energy cost of the existing building. The addition and
any alterations that are part of the project shall comply with Section R405 in its entirety.

R505.1 General. Any space that is converted to a dwelling unit or portion thereof from another use or occupancy shall comply with this code.

Exception: Where the simulated building performance option in Section R405 is used to comply with this section, the annual energy cost of the
proposed design is permitted to be 110 percent of the annual energy cost allowed by Section R405.2.

Reason: The “Total Building Performance” path, as prescribed by the IECC, uses simulation software to compare elements of the proposed building
with that of a baseline building. In this simulation, many building elements are simulated using default values, as those elements do not affect the
results of the comparison. The path title leads many to the false conclusion that the results of this building simulation will align with the actual building
energy use —its performance — once it is built and occupied; however, that is not the intent of the simulation in this case.

While generally confusing in the past, this misconception is more critical now with the adoption of Building Performance Standards (BPS) in many
jurisdictions. While BPS govern existing buildings, they will apply to newly constructed buildings once those structures have been occupied for a set
number of years. The misunderstanding of the purpose and the results of the code-required proposed building model may lead owners and
operators to assume that a building was designed to meet the future BPS requirements and that that design intent is backed up by the model results.
Changing the language to clarify that the results of the code-required proposed building model are not necessarily aligned with future building
performance will adjust expectations and potentially minimize future legal concerns.

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.
This change affects the language only.

Cost Effectiveness: While the change itself will neither increase nor decrease costs, bringing awareness to the limitations of the current total

building performance path will aid owners and designers in the conversation about predicted building performance and potentially reduce costs
associated with changes made later on in the process.
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CEPI-25-21

IECC®: SECTION 202 (New), C401.2.3 (New), ASHRAE Chapter 06 (New)
Proponents:

Steven Rosenstock, representing Edison Electric Institute (srosenstock@eei.org)
2021 International Energy Conservation Code

Add new definition as follows:
C202 DATA CENTER. A room or building, or portions thereof, including computer rooms being served by data center systems, serving

a total information technology equipment load greater than 10 kiloWatts and 20 Watts/ft (215 Watts/m ) of conditioned floor area.
Add new text as follows:

C401.2.3 Application to Data Centers..

Data centers shall be allowed to comply with the requirements of ANSI/ASHRAE 90.4.

Add new standard(s) as follows:

ASHRAE ASHRAE 180 Technology Parkway NW Peachtree Corners GA 30092
ANSI/ASHRAE 90.4-2019 Energy Standard for Data Centers

Reason Statement:

ASHRAE Standard 90.4, Energy Standard for Data Centers, was originally published in 2016 and updated with higher efficiency
requirements in 2019. ltis on continuous maintenance and will be updated again within the next 2 years.

It establishes the minimum energy efficiency requirements of data centers for design and construction and for

creation of a plan for operation and maintenance, and for utilization of on-site or off-site renewable energy resources.

Data center applications are unlike their commercial building counterparts in two significant ways. First, they include
significantly higher plug loads (e.g., computer servers and UPS equipment). Second, they employ rapidly changing technology for the
IT equipment and associated power/cooling approaches.

There is also a recognition that current industry modeling tools do not possess all the necessary mathematical models to
accurately and appropriately model data center HVAC and electrical equipment design. As a result, demonstrating compliance to the
90.1 Chapter 11 or energy cost budget (ECB) approaches is usually impractical.

Along with ASHRAE 90.1, designers and owners of data centers should have the option to use ANSI/ASHRAE 90.4 as a compliance
path.

Bibliography:

American Society of Heating, Refrigeration, and Air Conditioning Engineers, Energy Standard for Data Centers, November 2019,
Atlanta GA https://www.techstreet.com/standards/ashrae-90-4-2019?product_id=2092750

Cost Impact:
The code change proposal will increase the cost of construction.
This will increase the cost of construction of data centers due to higher efficiency requirements.

Many of the increased requirements will have simple paybacks that are less than 5 years or 10 years (depending on the climate zone
and incremental costs of specific technologies and estimated energy costs).

CEPI-25-21
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CEPI-26-21

IECC®: SECTION 202 (New), C401.4 (New), C401.4.1 (New), TABLE C401.4.1 (New), TABLE C401.4.2 (New), C401.4.2 (New),
C401.4.3 (New)

Proponents:

Emily Kelly, representing ChargePoint (emily.kelly@chargepoint.com)
2021 International Energy Conservation Code

Add new definition as follows:

C202 ELECTRIC VEHICLE. An automotive-type vehicle for on-road use primarily powered by an electric motor that draws current from
an onboard battery charged through a building electrical service, Electric Vehicle Supply Equipment (EVSE), or another source of
electric current.

C202 ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). The apparatus installed specifically for the purpose of transferring energy
between the premises wiring and the Electric Vehicle.

C202 ELECTRIC VEHICLE ENERGY MANAGEMENT SYSTEMS. A system to control electric vehicle supply equipment electrical loads
comprised of monitor(s), communications equipment, controller(s), timer(s) and other applicable devices.

C202 EV-READY SPACE. A designated parking space that features an electrical branch circuit terminating in a junction box or
receptacle for Level 2 Electric Vehicle Supply Equipment located in close proximity to the proposed location of the EV parking space.
C202 LEVEL 2 ELECTRIC VEHICLE SUPPLY EQUIPMENT. Electric Vehicle Supply Equipment capable of providing AC Level 2 EV
charging, as defined by the standard SAE J1772.

Add new text as follows:

C401 .4 Electric vehicle ready parking.

Where parking is provided, new construction shall provide EVSE-installed spaces and facilitate future installation and use of EVSE
through the provision of EV-Ready Spaces provided in compliance with Sections C401.4.1 through C401.4.3. Where more than one
parking facility is provided on a site, EV-Ready Spaces shall be calculated separately for each parking facility.

C401.4.1 New multifamily and commercial buildings.

All residential parking in multifamily buildings areas shall be EVSE-Installed or EV-Ready Spaces.

EVSE-installedor EV-Ready Spaces shall be provided in accordance with Table C401.4.1 for Commercial buildings. Where the
calculation of percent served results in a fractional parking space, it shall be rounded up to the next whole number.

TABLE C401.4.1 EVSE-INSTALLED AND EV-READY SPACE REQUIREMENTS FOR NEW COMMERCIAL BUILDINGS

Occupancy Minimum percentage of EVSE-Installed or EV-Ready |EV Charging Performance
Classification Spaces Requirements
Group B Occupancies [20% See Table C401.4.2
Group M Occupancies [10% See Table C401.4.2
All Other Occupancies [10% See Table C401.4.2
TABLE C401.4.2 EVSE-INSTALLED AND EV-READY PERFORMANCE REQUIREMENTS
Occupancy Classification Circuit Breaker |Maximum Number of EV Ready or EVSE-Installed Parking Spaces
Amperage that May Share a Branch Circuit
20A 1
30A 1
40A 3
50A 4
Group B, Group R and all 60A 5
other Occupancies 70A 6
80A 8
90A 9
100A 10
125A 12
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20A 0—-N/A
30A 0-N/A
40A
50A
60A
70A
80A
90A
100A
125A

—_

Group M Occupancies

alhjlw|INdDINDIND| =

C401.4.2 EV Charging Performance Requirements.

Electric Vehicle Energy Management Systems may be used to control electric vehicle loads for EV-Ready or EVSE-Installed Spaces.
subject to the performance requirements in Table C401.4.2

C401.4.3 Identification.

Construction documents shall indicate the branch circuit termination point and proposed location of future EV spaces and EVSE.
Construction documents shall also provide information on amperage of future EVSE, raceway methods, wiring schematics, Electric
Vehicle Energy Management Systems. and electrical load calculations to verify that the electrical panel service capacity and electrical
system. including any on-site distribution transformers, have sufficient capacity to simultaneously charge all EVs at all required EV

spaces.

Staff Note: Proponent unable to provide required copies prior to printing of monograph.
Reason Statement:

The U.S. transportation sector accounted for 29 percent of the nation’s greenhouse gas (GHG) emissions in 2019. As a signatory to
the Paris Climate Agreement, the USA has adopted the goal of limiting global warming to well below 2, preferably to 1.5 degrees
Celsius, compared to pre-industrial levels. Achieving this goal will require that the overwhelming majority of passenger vehicles be
zero emissions electric vehicles by the 2040s, well within the lifetime of buildings that will be constructed to the 2024 IECC — see e.g.
(Princeton University, 2020). In August of this year, the U.S administration released an Executive Order that one-half of all new
vehicles sold in 2030 to be zero-emissions vehicles, including battery electric and plug-in hybrid electric vehicles (EVs); many states
are pursuing yet more aggressive targets. EV battery prices are declining rapidly, and passenger EVs are expected to reach first cost
parity (without subsidies) with traditional internal combustion engine vehicles (ICEVs) by the mid-2020s, and decline below ICEVs
thereafter (International Council on Clean Transportation, 2019).

To facilitate adoption of EVs, itis critical that drivers have access to convenient, cost-effective EV charging. More than 80% of EV
charging in the USA currently occurs at home, and it is projected that into the future, the most convenient, cost-effective means of
providing charging will be household’s home assigned parking space (if households have access to onsite parking at their residence),
or atwork. Additionally, some drivers will make use of publicly accessible EV charging infrastructure located at amenities they
regularly visit (e.g. retail, assembly uses, etc.) — see e.g. (International Council on Clean Transportation, 2021).

Itis very costly and complicated to renovate EV charging infrastructure into existing multifamily buildings. Therefore, new construction
should be future-proofed for the near-universal EV adoption necessary in the coming decades. If parking is provided as part of new
residential developments, the greatest societal value can be realized by ensuring each households’ onsite parking space is “EV
Ready” (l.e. parking that features an adjacent electrical outlet at which “AC Level 2” electric vehicle supply equipment [EVSE] can be
easily installed in the future). Likewise, significant portions of workplace parking and publicly accessible parking in commercial
developments should be made EV Ready.

100% EV Ready residential parking new construction requirements are the best practice in North America. The City of Vancouver and
16 other communities in British Columbia, Canada, have adopted 100% EV Ready requirements for multifamily buildings, as has the
City of Toronto, Canada, in “Tier 2” of its Toronto Green Standard Version 4. Similar requirements are being considered by multiple
other cities across North America. In 2019, Natural Resources Canada submitted 100% residential EV Ready requirements for
inclusion in the model Canadian National Energy Code for Buildings (NECB); changes to appropriate objectives statementin the
NECB are currently being pursued to enable these requirements.
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High levels of EV Ready parking can be realized cost-effectively in new developments by allowing designs to use of EV energy
management systems (EVEMS, i.e. automatic load management systems, systems to monitor and control of EV charging). EVEMS can
facilitate load sharing across branch circuits, sharing at the electrical panel level, electrical service monitoring and associated control
of EVSE, and other forms of controlling EVSE loads. The Canadian jurisdictions that have adopted 100% EV Ready requirements
allow for reasonable levels of load sharing across branch circuits, as well as other EVEMS strategies (e.g. panel sharing, service
monitoring, etc.). Allowing for appropriate use of load sharing between EV Ready parking spaces significantly reduces the electrical
capacity required to provide for 100% EV Ready parking, and associated costs for new developments. Providing a maximum limit on
load sharing across branch circuits ensures that all drivers will receive a reasonable quality of EV charging. Jurisdictions will typically
establish performance requirements intended to ensure that drivers receive full overnight charge (residential uses) or full day-time
charge (workplace parking) the vast majority of the time. Appropriate performance requirements vary with geography, depending on
how far households typically drive, climate, and other factors — for explanation of these factors see: (Chandler, 2020). The charging
performance requirements in the proposed Tables R401.4.3 and C401.4.2 are anticipated to be adequate for many suburban
geographies. More sharing may be possible in central cities, where on average vehicles travel shortly total distances daily.
Conversely, less sharing may be appropriate for areas where vehicles drive relatively far and/or are relatively inefficient/large.

Bibliography:

Chandler, D. (2020). Capacity to Charge. AES Engineering. Retrieved from
https://static1.squarespace.com/static/59a5b73315d5dbbebf1de0c8//5f9361b71d206d227a50d765/1603494346153/Capacity+to+Chai

+-+AES+Engineering.pdf

International Council on Clean Transportation. (2019). Update on electric vehicle costs in the United States through 2030. Retrieved
from https://theicct.org/publications/update-US-2030-electric-vehicle-cost

International Council on Clean Transportation. (2021). Charging Up America: Assessing the Growing Need for U.S. Charging
Infrastructure Through 2030. Retrieved from https://theicct.org/sites/default/files/publications/charging-up-america-jul2021.pdf

Princeton University. (2020). Net-Zero America: Potential Pathways, Infrastructure, and Impacts. Retrieved from
https://netzeroamerica.princeton.edu/the-report

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

Several costing studies performed for Canadian jurisdictions suggest that the proposed requirements can be achieved for
approximately $1000 USD per parking space (ChargePoint and AES Engineering is currently coordinating with these jurisdictions,
requesting they provide permission to share the results of these studies). These studies suggest retrofit costs of 3 to 4 times greater
per parking space, emphasizing the importance of EV Ready new construction.

CEPI-26-21
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CEPI-27-21

IECC®: SECTION C402, C402.1, C402.1.3, C402.1.3.1 (New), C402.1.3.2 (New), C402.1.3.3 (New), C402.1.3.4 (New), C402.1.3.5
(New), C402.1.3.6 (New), C402.1.4, C402.1.4.1,C402.1.4.1 (New), C402.1.4.1.1,C402.1.4.1.2, C402.1.4.1.3, C402.1.4.1.3 (New),
C402.1.4.1.4 (New), C402.1.4.2, C402.2, C402.2.1, C402.2.1.1, C402.2.1.2, C402.2.1.3, C402.2.1.4, C402.2.1.5, C402.2.2, C402.2.3,
C402.2.4,C402.2.4.1,C402.2.5, C402.2.6

Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code
SECTION C402 BUILDING ENVELOPE REQUIREMENTS

Revise as follows:
C402.1 General.

Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in ltem 1 of Section C401.2.1shall comply with the following:

The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and
1. the thermal requirements of either the-R-value-based-method-ef Section C402.1.3; the- —-GC—and-Fiactorbased-method-ef Section
C402.1.4; or the-eomponentperformanece-alerrative-ef Section C402.1.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Walk-in coolers. walk-in freezers. refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section

= C403.11.

e 5 h-therea a o ecHon 40 d 40 4-h
----- y

ehma{e—zeﬁeﬁpeerﬁed—m—ehap{eh?— For opaque portlons ofthe building therma/ enve/ope mtended to comply onan |nsulat|on
component R-value ba3|s the R values for cawty |nsulat|on and contlnuous msulatlon shall be not less than that specmed in Table

C40213 A

G4-92—1—3—CommerC|aI buildings or portions of commermal buildings enclosing Group R occupancies shall use the R-values from the
“Group R’ column of Table C402.1.3. Commercial buildings or portions of commercial buildings enclosing occupancies other than
Group R shall use the R-values from the “All other” column of Table C402.1.3.

Add new text as follows:

C402.1.3.1 R-value of multi-layered insulation components..

Where cavity insulation is installed in multiple layers, the cavity insulation R-values shall be summed to determine compliance with the
cavity insulation R-value requirements. Where continuous insulation is installed in multiple layers. the continuous insulation R-values
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shall be summed to determine compliance with the continuous insulation R-value requirements. Cavity insulation R-values shall not
be used to determine compliance with the continuous insulation R-value requirements in Table C402.1.3.
C402.1.3.2 Area-weighted averaging of R-values.

Area-weighted averaging shall not be permitted for R-value compliance.

Exception: For tapered above-deck roof insulation, compliance with the R-values required in Table C402.1.3 shall be permitted to be
demonstrated by the average R-value determined by multiplying the rated R-value per inch of the insulation material by the average
thickness of the roof insulation. The average thickness of the roof insulation shall equal the total volume of the roof insulation divided
by the area of the roof.

C402.1.3.3 Building materials and air spaces.

Building materials that are not insulation components complying with Chapter 3 shall be excluded from demonstrating compliance with
the R-values of Table C402.1.3. Air spaces used to demonstrate compliance with Table C402.1.3 shall comply with Section C402.2.7.
C402.1.3.4 Assembly construction.

Assembly constructions used for compliance with Table C402.1.3 shall be as described in ANSI/ASHRAE/IESNA 90.1 Appendix A.
C402.1.3.5 Concrete masonry units, integral insulation.

The R-value of integral insulation installed in concrete masonry units shall not be used in determining compliance with Table C402.1.3
except as otherwise noted.

C402.1.3.6 Mass walls and floors.

Compliance with required minimum R-values for insulation components applied to "mass walls" and "mass floors" in accordance with
Table C402.1.3 shall be permitted for assemblies complying with the following:

"Mass walls" where used as a component of the building thermal envelope shall comply with one of the following:

1.1. Weigh not less that 35 pounds per square foot (171 kg/m?2) of wall surface area.

1 19 Weigh not less than 25 pounds per square foot (122 kg/m2) of wall surface area where the material weight is not more than
120 pcf (1900 ka/m3).

1.3. Have a heat capacity exceeding 7 Btu/ft&-F (144 kJ/m2-K).

1.4. Have a heat capacity exceeding 5 Btu/ft2-F (103 kJ/m2-K) where the material weight is not more than 120 pcf (1900 kq/mg)_.

"Mass floors" where used as a component of the building thermal envelope shall comply with one of the following weights:

2. 2.1. 35 pounds per square foot (171 kg/m2) of floor surface area.

2.2. 25 pounds per square foot (122 kg/m?) of floor surface area where the material weight is not more than 120 pef (1923 kq/mgj_.

Revise as follows:
C402.1.4 Assembly U-factor, C-factor or F-factor-based method.

speeifiedHn-Ghapter3—Building thermal envelope opaque assemblies intended to comply on an assembly U-, C- or F-factor basis shall
have a U-, C- or F-factor not greater than that specified in Table C402.1.4. Commercial buildings or portions of commercial buildings
enclosing Group R occupancies shall use the U-, C- or F-factor from the “Group R’ column of Table C402.1.4. Commercial buildings or
portions of commercial buildings enclosing occupancies other than Group R shall use the U-, C- or F-factor from the “All other” column
of Table C402.1.4.

Delete without substitution:

Add new text as follows:
C402.1.4.1 Methods of determining U-, C-, and F-factors.

U-. C-, and F-factors for proposed building thermal envelope opague assemblies shall be determined in accordance with pre-
calculated values, testing, calculations, or modeling procedures established in ANSI/ASHRAE/IESNA 90.1 Appendix A. The R-value of
insulation products used for assembly evaluations shall comply with Section C303.1.4. The thermal resistance of building materials
used for assembly evaluations shall comply with values in ANSI/ASHRAE/IESNA 90.1 Appendix A or an approved source based on
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approved test data. Air spaces used for assembly evaluations shall comply with Section C402.2.7.

Revise as follows:
C402.1.4.1.1 Tapered, above-deck insulation based on thickness.

Exception: The area-weighted U-factor shall be permitted to be determined by using the inverse of the average R-value determined in
accordance with the exception to Section C402.1.3.2.

C402.1.4.1.2 Suspended ceilings.

Insulation installed on suspended ceilings having removable ceiling tiles shall not be considered part of the assembly U-factor of the
roof/ceiling construction.

Delete without substitution:

Add new text as follows:

C402.1.4.1.3 Concrete masonry units, integral insulation.

In determining compliance with Table C402.1.4, the U-factor of concrete masonry units with integral insulation shall be permitted to be
used.

C402.1.4.1.4 Mass walls and floors.

Compliance with required maximum U-factors for "mass walls" and "mass floors" in accordance with Table C402.1.4 shall be permitted
for assemblies complying with the requirements of Section C402.1.3.6.

Revise as follows:
6402442 C402.1.4.1.5 U-factor Fhermatresistanee of cold-formed steel walls.

U-factors of walls with cold-formed steel studs shall be permitted to be determined in accordance with Equation 4-1.

U= U[R,+(ER)]
(Equation 4-1)

where:
Rs = The cumulative R-value of the wall components along the path of heat transfer, excluding the cavity insulation and steel studs.

ER = The effective R-value of the cavity insulation with steel studs as specified in Table C402.1.4.2.

C402.2 Specific buitdingthermalenvelope insulation and installation requirements.

Insulation in building thermal envelope opaque assemblies shall be installed in accordance eemmphy with Section C303.2 and Sections
C402.2.1 through C402.2.7-andFable-64024-3.
C402.2.1 Roof assembly.

Fhe-minimum-thermalresistance{R-value}ofthe-insulatingmaterial Roof insulation materials shall be installed either between the roof

Revise as follows:
C402.2.1.1 482242 Minimum thickness, lowest point.

The minimum thickness of above-deck roof insulation at its lowest point, gutter edge, roof drain or scupper, shall be notless than 1 inch
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(25 mm).

Delete without substitution:

Revise as follows:
C402.2.1.2 54082244 Joints staggered.

Continuous insulation board shall be installed in not less than two layers and the edge joints between each layer of insulation shall be
staggered, except where insulation tapers to the roof deck at a gutter edge, roof drain or scupper.

C402.2.1.3 54062245 Skylight curbs.
Skylight curbs shall be insulated to the level of roofs with insulation entirely above the deck or R-5, whichever is less.

Exception: Unit skylight curbs included as a component of a skylight listed and labeled in accordance with NFRC 100 shall not be
required to be insulated.

C402.2.2 Above-grade walls.

Above-grade wall insulation materials shall be installed between the wall framing, integral to the wall assembly, continuous on the wall
assembly. or any combination of these insulation methods. Where continuous insulation is layered on the exterior side of a wall
assembly, the joints shall be staggered. Fre-minimurmthermalresistance{Rvalueofmateralsinstalledinthe-wallcavityr-between

4- Have-a-heatcapaeity-exceeding 5-Bitie > F{103-kd/m"— K} where-the-materiat weight is-net mere-than—+26-peH1966-kg/m°):

C402.2.3 Floors.

For floors over outdoor air or unconditioned space, the floor insulation shall be installed between floor framing, integral to the floor
assembly, continuous on the floor assembly, or any combination of these insulation methods. Where continuous insulation is layered

3
ach ha H H o o a 4-b ad - aon

25-peundspersquarefoet 22 kg/
2
foot{1923 ke/m°)-
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Exceptions:

The floor framing cavity insulation or structural slab insulation shall be permitted to be in contact with the top side of sheathing or
continuous insulation installed on the bottom side of floor assemblies where combined with insulation that meets or exceeds the

“minimum R-value in Table C402.1.3 for “Metal framed” or “Wood framed and other” values for “Walls, above grade” and extends
from the bottom to the top of all perimeter floor framing or floor assembly members.

Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25 mm) where it
"turns up and is in contact with the underside of the floor under walls associated with the building thermal envelope.

Delete without substitution:

Revise as follows:

5402241 C402.2 4 iasutatieninstallation Slabs-on-grade.

Where installed, the slab-on-grade perimeter insulation shall be placed on the outside of the foundation or on the inside of the
foundation wall. The perimeter insulation shall extend downward from the top of the slab for the minimum distance shown in the table
or to the top of the footing, whichever is less, or downward to not less than the bottom of the slab and then horizontally to the interior or
exterior for the total distance shown in the table. Insulation extending away from the building shall be protected by pavement or by not
less than 10 inches (254 mm) of soil. Where installed, full slab insulation shall be continuous under the entire area of the slab-on-
grade floor, except at structural column locations and service penetrations. Insulation required at the heated slab perimeter shall not
be required to extend below the bottom of the heated slab and shall be continuous with the full slab insulation.

Exception: Where the slab-on-grade floor is greater than 24 inches (61 mm) below the finished exterior grade, perimeter insulation is
not required.

C402.2.5 Below-grade walls.
Below-grade wall |nsulat|on shall be |nstaIIed between framing members, integral to the wall assemblv contlnuous on the wall

em+e+epe—shaH—be—m—aeeerdaﬁee—wﬁh4abte—G492—1—3—The |nstalled |nsulat|on Q—faetet—er—R—vaJr&e—Fequedshall extend toa depth of

not less than 10 feet (3048 mm) below the outside finished ground level, or to the level of the lowest floor of the conditioned space
enclosed by the below-grade wall, whichever is less.
C402.2.6 Insulation of radiant heating systems.

Radiant heating system panels, and their associated components that are installed in interior or exterior assemblies, shall be insulated
to an R-value of not less than R-3.5 on all surfaces not facing the space being heated. Radiant heating system panels that are installed
in the building thermal envelope shall be separated from the exterior of the building or unconditioned or exempt spaces by not less
than the R-value of insulation installed in the opaque assembly in which they are installed or the assembly shall comply with Section
C402.1.4.

Exception: Heated slabs on grade insulated in accordance with Section C402.2.4 and Section C402.1.

Reason Statement:

Sections C402.1, C402.1.3, C402.1.4, and C402.2 are in need of improvement and better coordination to address redundancies and
misplaced requirements related to R-value or U-factor compliance versus basic installation or application requirements. This proposal
does not change any requirements, but places requirements in their proper location for clarity and ease of use. In addition, redundant
language or restatement of requirements already established are removed.

For example, alternative means for fenestration and skylight compliance mentioned in Section C402.1 are deleted because those
requirements are already established in Section C401.2 and are not relevant when choosing to comply with Section C402.1.
Requirements in Section C402.2 that are related to complying with R-values (Section C402.1.3) or U/C/F-factors (Section C402.1.4)
are moved into those sections respectively. Table footnotes that provide important information for compliance are moved into text of
those sections and clarified (such as reference to data and requirements in ASHRAE Appendix A). In some cases, editorial errors are
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identified and corrected. Finally, Section C402.2 is streamlined to focus on installation and application related matters pertaining to
insulation installation and, consequently, R-value and U/C/F-factor compliance requirements are moved into Sections C402.1.3 or

C402.1 4.
Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This proposal is a formatting/clarification change and does not change requirements and should have no costimpacts. However, it
could help improve efficiency and consistency of compliance and enforcement.

CEPI-27-21
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CEPI-28-21

IECC®: SECTION C402, C402.1,C402.1.3, C402.1.4, TABLE C402.1.3, TABLE C402.1.4
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code

SECTION C402 BUILDING ENVELOPE REQUIREMENTS
Revise as follows:
C402.1 General.

Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in ltem 1 of Section C401.2.1shall comply with the following:

The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and
1. the thermal requirements of either the-R-value-based-methed-efSection C402.1.3; the-—-GC—and-Fiactorbased-method-ef Section
C402.1.4; or the-eomponentperformanece-alerrative-ef Section C402.1.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
3. Fenestration in building envelope assemblies shall comply with Section C402.4.
4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building
and building thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section
C403.11.

C402.1.4 646213 Insulation component R-value alternatives -based-method.

Building thermal envelope opaque assemblies shall comply with the requirements of Sections C402.2 and C402.4 based on the
climate zone specified in Chapter 3. For opaque portlons of the bu1/d/ng thermal envelope using this section as an alternative to
Section C402.1.3 +aten A i3, the R-values for cavity insulation and continuous
insulation shall be not less than that specmed in Table C402 14 9492—1—3 Where cavity insulation is installed in multiple layers, the
cavity insulation R-values shall be summed to determine compliance with the cavity insulation R-value requirements. Where
continuous insulation is installed in multiple layers, the continuous insulation R-values shall be summed to determine compliance with
the continuous insulation R-value requirements. Cavity insulation R-values shall not be used to determine compliance with the
continuous insulation R-value requirements in Table C402.1.4 ©462-3-3. Commercial buildings or portions of commercial buildings
enclosing Group R occupancies shall use the R-values from the “Group R” column of Table C402.1.3. Commercial buildings or
portions of commercial buildings enclosing occupancies other than Group R shall use the R-values from the “All other” column of Table
C402.1.4 G4021-3.

C402.1.3 648214 Assembly U-factor, C-factor or F-factor-based method.

Building thermal envelope opaque assemblies shall meet the requirements of Sections C402.2 and C402.4 based on the climate zone
specified in Chapter 3. Building thermal envelope opaque assemblies-intendedte-complyonan-assemblyt-G—erffactorbasis shall
have a U-, C- or F-factor not greater than that specified in Table C402.1.3 64682-4+4. Commercial buildings or portions of commercial
buildings enclosing Group R occupancies shall use the U-, C- or F-factor from the “Group R’ column of Table C402.1.3 646214
Commercial buildings or portions of commercial buildings enclosing occupancies other than Group R shall use the U-, C- or F-factor
from the “All other” column of Table C402.1.3 646214

TABLE C402.1.4 546243 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-
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VALUE ALTERNATIVES METHODB?

Portions of table not shown remain unchanged.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m2, 1 pound per cubic foot =16 kg/m3.

ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA 90.1 Appendix A.

Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor

b. compliance method in Table C402.1.3 G482-+4.

R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted
c. 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-f °F.

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.

The first value is for perimeter insulation and the second value is for full, under-slab insulation. Perimeter insulation is

9: not required to extend below the bottom of the slab.

TABLE C402.1.3 6462-+4 OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR
METHOD?® P

Portions of table not shown remain unchanged.

Reason Statement:

This proposal places assembly U-factor approach as the primary approach for compliance since itis the basis for prescriptive R-value
solutions. The R-value path is retained as an alternative to the U-factor approach and retains the same R-value requirements as
before (consistent with the assembly U-factors). This proposal makes no criteria change but clarifies that R-values are to be derived
from and be equivalent to the U-factors, C-factors, or F-factors. This proposal also makes the IECC consistent with similar action taken
for the 2021 IRC.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This proposal does not change current criteria.

CEPI-28-21
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CEPI-29-21

IECC®: C402.1,C402.1.4.3 (New)
Proponents:

Duncan Brown, New York City Department of Buildings, representing New York City Department of Buildings
2021 International Energy Conservation Code

Revise as follows:
C402.1 General.

Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in ltem 1 of Section C401.2.1shall comply with the following:

The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and
the thermal requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based method of Section

1. C402.1.4; or the component performance alternative of Section C402.1.5. When the total area of the penetrations from the through-
the-wall mechanical equipment or equipment listed in Table C403.3.2(4) exceeds 1 percent of the opaque above-grade wall area,
the building thermal envelope shall comply with the U-, C- and F-factor-based method of Section C402.1.4.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.

3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building

and building thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section
C403.11.

Add new text as follows:
C402.1.4.3 Thermal Resistance of mechanical equipment penetrations.

When the total area of penetrations from through-the-wall mechanical equipment or equipment listed in Table C403.3.2(4) exceeds 1
percent of the opaque above-grade wall area, the mechanical equipment penetration area shall be calculated as a separate wall
assembly with a default U-factor of 0.5.

Exception: Where mechanical equipment has been tested in accordance with testing standards approved by the department, the
mechanical equipment penetration area may be calculated as a separate wall assembly with the U-factor as determined by such test.

Attached Files

e DESIGN OF EXPERIMENT TO EVALUATE THERMAL RESISTANCE OF A PTAC UNIT .pdf
http:/localhost/proposal/171/646/files/download/94/

e 160106_PTAC Unit R-Value Memo_lk .pdf
http:/localhost/proposal/171/646/files/download/34/

e PTAC Envelope Study - SWA - 2016-06-06.pdf
http:/localhost/proposal/171/646/files/download/33/

Reason Statement:

A tremendous amount of energy is lost with through-wall mechanical equipment penetrations in building envelopes. This proposal,
which has been in effectin New York City since 2016, amends the code to require that these areas of lower thermal value are
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accounted for when demonstrating compliance.
Bibliography:

Design of Experiment to Evaluate Thermal Resistance of a PTAC Unit - Leylegian, Naraghi et al., Proceedings of the 2011
International Mechanical Engineering Congress and Exposition, IMEC2011-65030

Cost Impact:
The code change proposal will increase the cost of construction.

While there is increased construction cost compensating for the areas of lower insulation value, even with dated numbers, there is a
simple payback period followed by improved overall performance.

CEPI-29-21

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE78



CEPI-30-21

IECC®: SECTION 202 (New), C402.1, C402.1.6 (New), ACI (New)
Proponents:

Martha VanGeem, representing Masonry Alliance for Codes and Standards; Jason Thompson, representing National Concrete
Masonry Association (jthompson@ncma.org); Charles Clark Jr, representing Brick Industry Association (cclark@bia.org); Scott
Campbell, representing NRMCA (scampbell@nrmca.org); Stephen Szoke, representing American Concrete Institute
(steve.szoke@concrete.org)

2021 International Energy Conservation Code

Add new definition as follows:

C202 THERMAL BRIDGE. A material or component having a higher thermal conductivity penetrating through a material or component
having a lower thermal conductivity. Thermal bridges include concrete and steel penetrating insulation.

Revise as follows:

C402.1 General.

Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in Item 1 of Section C401.2.1shall comply with the following:

The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and
the thermal requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based method of Section
"C402.1.4; or the component performance alternative of Section C402.1.5. Thermal bridges in concrete and masonry walls and walls

with masonry veneers shall comply with Section C402.1.6.

1

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.

3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of building envelope assemblies shall comply with Section C402.5.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building

and building thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section
C403.11.

Add new text as follows:
C402.1.6 Thermal Bridge Mitigation for Concrete and Masonry Walls and Masonry Veneers.

Thermal bridges in concrete and masonry walls and walls with masonry veneers shall comply with ACI Code 122.1.

ACI| _American Concrete Institute 38800 Country Club Dr. Farmington Hllls MI 48331
ACI American Concrete Institute.

ACIl Code 122.1-2021 Thermal Bridge Mitigation for Buildings Having Concrete and Masonry Walls and Masonry Veneer—Code
Requirements

Reason Statement:

This proposal adds new thermal bridge mitigation requirements to the IECC commercial for concrete and masonry walls and walls with
masonry veneers. The code that is referenced as the requirementis ACl Code 122.1. ltincludes requirements at slab edges, for
parapets, and for shelf angles. The new code includes a prescriptive method, building envelope tradeoff method, and a whole building
simulation method. It was developed under the ANSI standards process for a code for the American Concrete Institute (ACI), including
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a public comment process.

In this proposal, itis inserted in a new section within the insulation section, since thermal bridges are commonly higher thermal
conductivity materials such as concrete and steel that penetrate the lower thermal conductivity insulation. However, if other thermal
bridge mitigation proposals are submitted, it could be an alternate path to those.

A definition of a thermal bridge is included. ACI 122.1 is also added to the reference section.

It is not unusual for the IECC to have separate criteria for separate kinds of walls systems developed by an industry following ANSI
procedures. Section R402.1 has an exception for log homes designed according to ICC 400, Standard on the Design and Construction
of Log Structures.

The benefit of this standard is that it provides constructible options, and itis easy to understand and implement. This will lead to better
adoption, compliance by industry, and enforcement by code officials.

Cost Impact:
The code change proposal will increase the cost of construction.

This will increase the cost of construction in a cost effective manner. Itis anticipated that the committee will receive other thermal bridge
mitigation proposals. This standard is most likely more cost effective than those. Other proposals may indicate that they have no
increase in cost since the code already requires mitigation of thermal bridges.

CEPI-30-21
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CEPI-31-21

IECC®: C402.1,C402.3 (New)
Proponents:

Emily Toto, representing ASHRAE (etoto@ashrae.org)
2021 International Energy Conservation Code

Revise as follows:
C402.1 General.

Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance

with the compliance path described in ltem 1 of Section C401.2.1shall comply with the following:

The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2
1. and the thermal requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based method of
Section C402.1.4; or the component performance alternative of Section C402.1.5.

2. Wall solar reflectance and thermal emittance shall comply with Section C402.3.

23. Roof solar reflectance and thermal emittance shall comply with Section 6482:3C402.4.

3-4. Fenestration in building envelope assemblies shall comply with Section 6462-4C402.5.

45. Air leakage of building envelope assemblies shall comply with Section 6462-5C402.6.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building

and building thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section
C403.11.

Add new text as follows:
C402.3 Above Grade Wall Solar Reflectance.

For Climate Zone 0, above-grade east-oriented, south-oriented, and west-oriented walls shall comply with either of the following:

A minimum of 75% of the above grade wall area shall have a minimum area-weighted initial solar reflectance of 0.30 when tested in
accordance with ASTM C1549 with AM1.5GV output or ASTM E903 with the AM1.5GV output or determined in accordance with
generally accepted engineering standards; and a minimum emittance or emissivity of 0.75 when tested in accordance with ASTM
1.C835, C1371, E408, or determined in accordance with generally accepted engineering standards. For the portion of the above
grade wall thatis glass spandrel area, a minimum solar reflectance of 0.29 determined in accordance with NFRC 300 or ISO 9050
shall be permitted. Area-weighting is permitted only between the south-, east-, and west-oriented walls and only between walls of
the same occupancy classification.
A minimum of 30% of the above-grade wall area shall be shaded through the use of manmade structures, existing buildings,
2. hillsides, permanent building projections, on-site renewable energy systems, or a combination of these. Shade coverage shall be
calculated by projecting the shading surface downward on the above grade wall at an angle of 45 degrees.

Exception: Above grade walls of low energy buildings, greenhouses and equipment buildings.

Reason Statement:

The proposal adds requirements for south-, east-, and west-facing walls to have a minimum solar reflectance of 0.30 in Climate Zone 0.
Thermal emittance values do not vary much for opaque, nonmetallic surfaces. A minimum value of 0.75 is sufficient and can be
demonstrated by published values or testing. The main reason to have 0.75 backstop is to avoid shiny bare metal, which can become
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hot.

For solar reflectance, three options have been provided for measurement: (1) ASTM C1549 with air mass 1.5 global vertical (AM1.5GV)
output (labeled “1.590” for air mass 1.5, 90 degree tiltin an upgrade to the Devices and Services Solar Spectrum Reflectometer v6,
available from its manufacturer); (2) ASTM E903, using the AM1.5GV solar spectral irradiance to weight near normal-hemispherical
solar spectral reflectance; or (3) the “G197GT90” output of the Surface Optics 410-Solar-i Hemispherical Reflectometer, operated
following Appendix 9 of the CRRC-1 Program Manual (https:/coolroofs.org/documents/CRRC-1_Program_Manual.pdf). All three
options are based on the global solar spectral irradiance for a 90 degree sun-facing tilted surface specified in ASTM G197.

For emittance, ASTM C1371 is the simplest and least expensive measurement method but other options have been provided.

Initial reflectance is specified because there isn’t a fully developed measurement technique for measuring aged wall reflectance.
Preliminary testing shows that walls become much less dirty than roofs because they are vertical surfaces.

Bibliography:
ANSI/ASHRAE/IES Standard 90.1-2019 Energy Standard for Buildings Except Low-Rise Residential Buildings, Addendum s.

https://www.ashrae.org/technical-resources/standards-and-guidelines/standards-addenda/addenda-to-standard-90-1-2019

Levinson, R., et. al., “Solar Reflective “Cool” Walls: Benefits, Technologies, and Implementation,” State of California, California Energy
Commission, Sacramento, CA, Report CEC-500-2019-040, April 2019.

Cost Impact:
The code change proposal will increase the cost of construction.

For climate zone 0 the cost of construction may increase in the short term as these requirements are new and the availability of
products may be limited. For all other climate zones this proposal will have no impact. However, long term the cost impact will most
likely be reduced as more manufacturers produce products to meet demand, and as testing and reporting opportunities become
available, such as the Cool Roof Rating Council’s new program for Cool Wall Rating Program, which is currently under construction.

However, it should be noted that there are many products on the market that currently meet these thresholds.

CEPI-31-21

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CES82



CEPI-32-21

IECC®: SECTION 202 (New), C402.1, C402.5, C402.5.1, C402.5.1.1, C402.5.1.2, C402.5.1.5, C402.5.3, C402.5.2, C402.5.8, C402.5.11, C406.1,
TABLE C406.1(1), TABLE C406.1(2), TABLE C406.1(3), TABLE C406.1(4), TABLE C406.1(5), C406.9

Proponents: Theresa A Weston, The Holt Weston Consultancy, representing The Air Barrier Association of America (ABAA)
(holtweston88@gmail.com)

2021 International Energy Conservation Code
Add new definition as follows:

AIR LEAKAGE. The uncontrolled air flow through the building thermal envelope caused by pressure differences across the building thermal
envelope due to factors such as wind, inside and outside temperature differences, stack effect, and imbalance between supply and exhaust air
systems. Air leakage can move inward (infiltration) or outward (exfiltration) through the building envelope.

Revise as follows:

C402.1 General. Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in Item 1 of Section C401.2.1shall comply with the following:

1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and the thermal
requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based method of Section C402.1.4; or the
component performance alternative of Section C402.1.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leakage of the _building thermal envelope bigingenvetepe-assembties shall comply with Section C402.5.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building and building
thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section C403.11.

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
bileing _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.

C402.5.1 Air barriers. A continuous aibarrier _air barrier shall be provided throughout the building thermal envelope. The continuous ai-barriers air
barrier shall be located on the inside or outside of the btidirg-thermatenvetope_building thermal envelope, located within the assemblies composing
the buileinrgthermatenvetope building thermal envelope, or any combination thereof. The-gibarrier air barrier shall comply with Sections C402.5.1.1,
and C402.5.1.2.

Exception: Airbarriers. Air barriers are not required in buildings located in Climate Zone 2B.
C402.5.1.1 Air barrier construction. The continuous air barrier shall be constructed to comply with the following:

1. The airbarrier _air barrier shall be continuous for all assemblies that &re _comprise the thermat-ervelope-ot-the-bulding building thermal
envelope and across the joints and assemblies.

2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals shall be
securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist positive and
negative pressure from wind, stack effect and mechanical ventilation.

3. Penetrations of the airbartier _air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion, contraction and mechanical vibration. Joints and seams associated with
penetrations shall be sealed in the same manner or taped. Sealing materials shall be securely installed around the penetration so as not to
dislodge, loosen or otherwise impair the penetrations’ ability to resist positive and negative pressure from wind, stack effect and mechanical
ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner that is recommended by the manufacturer. Caulking or
other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls or ceilings.

4. Recessed lighting fixtures shall comply with Section C402.5.10. Where similar objects are installed that penetrate the airbarrier air barrier,
provisions shall be made to maintain the integrity of the &ir-barrier air barrier.

C402.5.1.2 . A continuous &ir-barrier air barrier for the epague-bilding-envelope building thermal envelope shall comply with the following:

1. Buildings or portions of buildings, including Group R and | occupancies, shall meet the provisions of Section C402.5.2.

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CES83



Exception: Buildings in Climate Zones 2B, 3C and 5C.

2. Buildings or portions of buildings other than Group R and | occupancies shall meet the provisions of Section C402.5.3.
Exceptions:

1. Buildings in Climate Zones 2B, 3B, 3C and 5C.
2. Buildings larger than 5,000 square feet (464.5 m?) floor area in Climate Zones 0B, 1, 2A, 4B and 4C.
3. Buildings between 5,000 square feet (464.5 m?) and 50,000 square feet (4645 m?) floor area in Climate Zones 0OA, 3A and 5B.

3. Buildings or portions of buildings that do not complete air barrier testing shall meet the provisions of Section C402.5.1.3 or C402.5.1.4 in
addition to Section C402.5.1.5.

C402.5.1.5 Building envelope performance verification. The installation of the continuous &irbarrier _air barrier shall be verified by the code
official, a registered design professional or approved agency in accordance with the following:
1. Areview of the construction documents and other supporting data shall be conducted to assess compliance with the requirements in
Section C402.5.1.

2. Inspection of continuous airbarrier _air barrier components and assemblies shall be conducted during construction while the airbarrier air
barrier is still accessible for inspection and repair to verify compliance with the requirements of Sections C402.5.1.3 and C402.5.1.4.

3. Afinal commissioning report shall be provided for inspections completed by the registered design professional or approved agency. The
commissioning report shall be provided to the building owner or owner's authorized agent and the code official. The report shall identify
deficiencies found during the review of the construction documents and inspection and details of corrective measures taken.

C402.5.3 Building thermal envelope testing. The building thermal envelope shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC
380, ASTM E3158 or ASTM E1827 or an equivalent method approved by the code official. The measured aiHeakage air leakage shall not exceed
0.40 cfm/ft? (2.0 L/s x m?) of the building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa). Alternatively, portions of
the building shall be tested and the measured aiteakages _air leakages shall be area weighted by the surface areas of the bilding-envetope building
thermal envelope in each portion. The weighted average test results shall not exceed the whole building air leakage teakeage limit. In the alternative
approach, the following portions of the building shall be tested:

1. The entire envelepe _building thermal envelope area of all stories that have any spaces directly under a roof.

2. The entire eavelepe building thermal envelope area of all stories that have a building entrance, exposed floor, or loading dock, or are below
grade.

3. Representative above-grade sections of the bilehing building thermal envelope totaling at least 25 percent of the wall area enclosing the
remaining conditioned space.

Exception: Where the measured air-eakage air leakage rate exceeds 0.40 cfm/ft? (2.0 L/s x m?) but does not exceed 0.60 cfm/ft? (3.0 L/s x
m?), a diagnostic evaluation using smoke tracer or infrared imaging shall be conducted while the building is pressurized along with a visual
inspection of the aibarrierairbarrer- Any leaks noted shall be sealed where 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 comply with the requirements of this section.

C402.5.2 Dwelling and sleeping unit enclosure testing. The building thermal envelope shall be tested in accordance with ASTM E779,
ANSI/RESNET/ICC 380, ASTM E1827 or an equivalent method approved by the code official. The measured aireakeage._air leakage shall not
exceed 0.30 cfm/ft? (1.5 L/s m?) of the testing unit enclosure area at a pressure differential of 0.2 inch water gauge (50 Pa). Where multiple dweliing
units or sleeping units or other occupiable conditioned spaces are contained within one building thermal envelope, each unit shall be considered an
individual testing unit, and the building aireakage _air leakage shall be the weighted average of all testing unit results, weighted by each testing unit's
enclosure area. Units shall be tested separately with an unguarded blower door test as follows:

1. Where buildings have fewer than eight testing units, each testing unit shall be tested.

2. For buildings with eight or more testing units, the greater of seven units or 20 percent of the testing units in the building shall be tested,
including a top floor unit, a ground floor unit and a unit with the largest testing unit enclosure area. For each tested unit that exceeds the
maximum air leakage rate, an additional two units shall be tested, including a mixture of testing unit types and locations.

C402.5.8 Loading dock weather seals. Cargo door openings and loading door openings shall be equipped with weather seals that restrict
nfiltration _air leakage and provide direct contact along the top and sides of vehicles that are parked in the doorway.

C402.5.11 Operable openings interlocking. Where occupancies utilize operable openings to the outdoors that are larger than 40 square
feet (3.7 m?) in area, such openings shall be interlocked with the heating and cooling system so as to raise the cooling setpoint to 90°F (32°C) and
lower the heating setpoint to 55°F (13°C) whenever the operable opening is open. The change in heating and cooling setpoints shall occur within 10
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minutes of opening the operable opening.
Exceptions:

1. 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.

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

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

Revise as follows:

C406.1 Additional energy efficiency credit requirements. New buildings shall achieve a total of 10 credits from Tables C406.1(1) through
C406.1(5) where the table is selected based on the use group of the building and from credit calculations as specified in relevant subsections of
Section C406. Where a building contains multiple-use groups, credits from each use group shall be weighted by floor area of each group to
determine the weighted average building credit. Credits from the tables or calculation shall be achieved where a building complies with one or more
of the following:

—_

More efficient HVAC performance in accordance with Section C406.2.

Reduced lighting power in accordance with Section C406.3.

Enhanced lighting controls in accordance with Section C406.4.

On-site supply of renewable energy in accordance with Section C406.5.

Provision of a dedicated outdoor air system for certain HYAC equipment in accordance with Section C406.6.
High-efficiency service water heating in accordance with Section C406.7.

Enhanced envelope performance in accordance with Section C406.8.

Reduced airrfiltration air leakage in accordance with Section C406.9

© ® N o o k&~ 0 DN

Where not required by Section C405.12, include an energy monitoring system in accordance with Section C406.10.

-
©

Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) system in accordance with Section C406.11.

—_
—_

. Efficient kitchen equipment in accordance with Section C406.12.

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE85



TABLE C406.1(1) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

Portions of table not shown remain unchanged.

SECTION CLIMATE ZONE

OA&1A|0B& 1B |(2A|2B|3A|3B|3C|(4A|4B|4C|5A|5B|(5C|6A(6B| 7 | 8
C406.2.1: 5% heating efficiency improvement NA NA NA|NA|NA|[NA|NA[NA|NA|NA| 1 |NA[NA] 1 [ 1 |NA| 1
C406.2.2: 5% cooling efficiency improvement 6 6 515|414 |13|3|3|2|2|2|1|222]1
C406.2.3: 10% heating efficiency improvement NA NA NA[NA[NA|NA|NA|NA|NA|NA| 2 | 1 | 1| 2| 2 [NA| 1
C406.2.4: 10% cooling efficiency improvement 11 12 1019]|7|7]|6|5|6|4|4]5[3]4[3]|3]3
C406.3: Reduced lighting power 9 9191910189978 |8]|6]|7 6
C406.4: Enhanced digital lighting controls 2 2122 2122121221 (2]1(1
C406.5: On-site renewable energy 9 91919 9(1919191919191]9 9
C406.6: Dedicated outdoor air 4 4141413 |12|5|3|2|5(3[2|7]|4 3
C406.7.2: Recovered or renewable water heating NA NA NA[NA[NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|[NA|[NA|[NA
C406.7.3: Efficient fossil fuel water heater NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA]|NA[NA|NA[NA|NA[NA
C406.7.4: Heat pumpwater heater NA NA NA|NA|NA|[NA|NA[NA|NA|NA|NA|NA[NA|NA[NA|NA|[NA
C406.8: Enhanced envelope performance 1 4 21414 |3|NA| 7|4 |5|10|7 |6 ([11[10[14] 16
C406.9: Reduced airinfiltration air leakage 2 1 11241 |NA[8| 23 |11|4]|1]15 11
C406.10: Energy monitoring 4 41413131333 |3|2]|]3|2]2 2
C406.11: Fault detection and diagnostics system 2 2 212 (111 {1111t} 1 (111 {1]1f1

NA = Not Applicable.
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TABLE C406.1(2) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND I OCCUPANCIES

Portions of table not shown remain unchanged.

CLIMATE ZONE

SECTION
OA&1A|0B& 1B (2A|2B|3A(3B|3C|4A (4B |4C|(5A|5B|(5C|6A|(6B| 7

C406.2.1: 5% heating efficiency improvement NA NA NA[NA[ 1 INA|INA| 1 INA[ 1 |1 |1 ]1]2]1

C406.2.2: 5% cooling efficiency improvement 3 3 212111111 [NA[1[1[NA[1]1]1]|NA
C406.2.3: 10% heating efficiency improvement NA NA NA[NA[ 1 I[NAINA| 1 |1 |1 2213|234
C406.2.4: 10% cooling efficiency improvement 5 4132 1212111111111
C406.3: Reduced lighting power 2 2 2122121222222 |2]2]|2
C406.4: Enhanced digital lighting controls NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA|NA[NA|NA[NA|NA[NA
C406.5: On-site renewable energy 8 8 788|777\ 7|7\ 7|7 |7 |77
C406.6: Dedicated outdoor air system 3 4 3|3|]4|2|NA|6|3[|[4]|8|5(5([10[7([11][12
C406.7.2: Recovered or renewable water heating 10 9 11(10| 13|12 15|14 |14 | 15|14 | 14| 16|14 | 15[ 15|15
C406.7.3: Efficient fossil fuel water heater 5 5 6[(6|8|7|8|8[8]9]9|9]10(10] 9 [10] 11
C406.7.4: Heat pump water heater 6 5 5 515 5(5[5|5|5|5|5|5]|5]5
C406.8: Enhanced envelope performance 3 6 3 41411141 3|3|4|5|3([5([4(|[6]6
C406.9: Reduced airinfiltration air leakage 6 5 3|11|6[4[NA]7|3|3|9|5|1|13|(6|8]3
C406.10: Energy monitoring 1 1 L T A O O Y T I O I
C406.11: Fault detection and diagnostics system 1 1 1T (111 NAJ 1T [ 1 |NA[ 1|1 |NA[1]1[1]1

NA = Not Applicable.
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TABLE C406.1(3) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP E OCCUPANCIES

CLIMATE ZONE

SECTION

OA&1A|0B& 1B |2A(2B(3A|3B|3C|4A|4B|(4C|(5A (5B |5C|6A|6B| 7
C406.2.1: 5% heating efficiency improvement NA NA NAINA| 1 111|121 ]2|1]2]2]3
C406.2.2: 5% cooling efficiency improvement 4 4 313221221111 [NA1[1]1[NA
C406.2.3: 10% heating efficiency improvement NA NA NAl 1|1 [1]1]2|3|4[3]|4|3|4|3|5]7
C406.2.4: 10% cooling efficiency improvement 7 8 716|543 (4|3|1|2]12|1]2]2|2]1
C406.3: Reduced lighting power 8 8 8191891989989 |8|7]|8]|7]7
C406.4: Enhanced digital lighting controls 2 2 212|222 |2|2|2|2|2|2|2]|]2|2]1
C406.5: On-site renewable energy 6 6 6|6|6|6|6|6|(6|6|6|6|6|6]|]6]5]5
C406.6: Dedicatedoutdoor air system NA NA NAINA[NA|NA|NA[NA|NA|NA|NA|NA[NA|NA[NA|NA|[NA
C406.7.2: Recoveredor renewable water heating? 1 1 1ttt (1{1{1j1]11 1111111111111
C406.7.3: Efficient fossil fuel water heater? NA 1 1111111212312 ]13|12|3|3|3]5
C406.7.4: Heat pump water heater? NA NA NA|[NA|NA[NA|NA| 1 [NA|INA[ 1 | 1 [NA[ 1 |1 [1]1
C406.8: Enhanced envelope performance 3 7 3142|411 ]|3]1|2]3[NA|4[3]|6]9
C406.9: Reduced airinfitration air leakage 1 1 112 [NA[NA[NA[NA|NA|NA] 1 INA|NA| 4| 1| 4|3
C406.10: Energy monitoring 3 313833833 |3|]2|2]|3|2]|]2|2]2]2
C406.11: Fault detection and diagnostics system 1 111 (1 {1 {1j1]111111]1111]11]11]2

NA = Not Applicable.

a. For schools with showers or full-service kitchens.
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TABLE C406.1(4) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP M OCCUPANCIES

CLIMATE ZONE

SECTION

OA&1A|0B& 1B |(2A(2B|3A|3B|3C|4A (4B |(4C|(5A|5B|5C|6A |6B| 7
C406.2.1: 5% heating efficiency improvement NA NA NAINA| 1 |1 INAj1[1]2|2]2|2]|3]|2
C406.2.2: 5% cooling efficiency improvement 5 6 4 1433|1221 |1]2|NAJ1[1]1][NA
C406.2.3: 10% heating efficiency improvement NA NA NAl 1|1 |1]1]2|2]4|3]4[5]|5]|3 8
C406.2.4: 10% cooling efficiency improvement 9 12 9 6163|4411 3 [NA]l 2|2 1
C406.3: Reduced lighting power 13 13 15114116 |14 |17 (15| 15|14 12|14 (14|16 [ 16| 14| 12
C406.4: Enhanced digital lighting controls 3 41414 3 4 (4|3
C406.5: On-site renewable energy 8 8|8 7 717
C406.6: Dedicated outdoor air system 3 4 313|383 1[(3]2 3(2)14(3] 4
C406.7.2: Recovered or renewable water heating NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA]|NA[NA|NA[NA|NA[NA
C406.7.3: Efficient fossil fuel water heater NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA|NA[NA|NA[NA|NA|[NA
C406.7.4: Heat pump water heater NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA]|NA[NA|NA[NA|NA[NA
C406.8: Enhanced envelope performance 4 6 3|14|3|3|1|6|4]|]4|4])5[4]|6[5]8]9
C406.9: Reduced airinfitration air leakage 1 1 11211 [NA[{3]1]1]3]2]1]17]|3]|6]3
C406.10: Energy monitoring 4 515414443343 (44|43
C406.11: Fault detection and diagnostics system 2 2121111111111 (1f{1f[2]2
NA = Not Applicable.

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE89




TABLE C406.1(5) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR OTHER? OCCUPANCIES

SECTION CLIMATE ZONE

OA&1A (0B & 1B |2A(2B|3A|3B|(3C|4A|4B(4C|5A|5B|5C|6A(6B| 7 | 8
C406.2.1: 5% heating efficiency improvement NA NA NAINA[ 1 (11|11 ]21]2]1[2]2]3]3
C406.2.2: 5% cooling efficiency improvement 5 5 4141332221121 [1]1]1]1
C406.2.3: 10% heating efficiency improvement NA NA NA[1[1]1]1]12]2|3[3[3]|]3]4|3]|5(5
C406.2.4: 10% cooling efficiency improvement 8 9 8|7|5|5|3|4|l4]2|2]|3|2|2]|2|2]|2
C406.3: Reduced lighting power 8 8 9191919101899 7|8]|]8]|8|8]|8|7
C406.4: Enhanced digital lighting controls 2 2 2122121222 |2(2|3|2|2]2|2]1
C406.5: On-site renewable energy 8 8 8|8|8|8|8|8|8|7|7|7|7|7|7|7|7
C406.6: Dedicated outdoor air system 3 4 3134132533543 (7|5]|7/|F6
C406.7.2: Recovered or renewable water heating ° 10 9 1111013121514 |14 [15(14| 14| 16|14 |15]|15[15
C406.7.3: Efficient fossil fuel water heater P 5 5 6|16|8(7]8|8|8|[9[9|9]10|10| 9 (10]11
C406.7.4: Heat pump water heater ° 6 5 5(5]|5]|5|5|5|5|5|[5|[5]|]5]|]5]|5]|5(|5
C406.8: Enhanced envelope performance 3 6 3143415143554 7]|6][9]10
C406.9: Reduced airirfitration air leakage 3 2 24|42 |NA|lB6|2|2|6|4]1 |10 5|7 |4
C406.10: Energy monitoring 3 3 31333333323 |]2(2]|]2]|83]|2
C406.11: Fault detection and diagnostics system 2 2 22111111 {1 {1]1]1]1]1]1]A1

NA = Not Applicable.

a. Other occupancy groups include all groups except Groups B, E, I, M and R.

b. For occupancy groups listed in Section C406.7.1.

C406.9 Reduced air-infiltration: air leakage. Ai—infitration Air leakage shall be verified by whole-building pressurization testing conducted in
accordance with ASTM E779 or ASTM E1827 by an independent third party. The measured air-teakage+ate air leakage of the buleirg

envelepe building thermal envelope shall not exceed 0.25 cfm/ft? (2.0 L/s x m?) under a pressure differential of 0.3 inches water column (75 Pa), with
the calculated surface area being the sum of the above- and below-grade building envelope. A report that includes the tested surface area, floor
area, air by volume, stories above grade, and leakage rates shall be submitted to the code official and the building owner.

Exception: For buildings having over 250,000 square feet (25 000 m?) of conditioned floor area, air-eakage air leakage testing need not be
conducted on the whole building where testing is conducted on representative above-grade sections of the building. Tested areas shall total not
less than 25 percent of the conditioned floor area and shall be tested in accordance with this section.

Reason: The purpose of this proposal is to introduce correct terminology and to standardize it throughout the code:

e The current term, air infiltration, is replaced with air leakage. As noted in the proposed definition air leakage can occur either as infiltration or
exfiltration and both directions have energy efficiency implications. Furthermore, the new term, air leakage and its definition are consistent
with the ASHRAE 90.1 Addendum t and expected to be included in ASHRAE 90.1.Therefore, this terminology change will provide consistency
across the key industry documents and will enable clarity of the code.

e Additionally, the code is updated to make sure the already defined terms building thermal envelope and air barrier are used consistently
throughout the document.

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.
The proposed changes are to improve clarity of the code by making the terminology consistent throughout the document and consistent with other
industry documents.
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CEPI-33-21

IECC®: SECTION 202 (New), C402.1, C402.6 (New), C402.6.1 (New), C402.6.2 (New), C402.6.3 (New), C402.6.4 (New), C402.6.5 (New),
TABLE C407.2

Proponents: Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code
Add new definition as follows:

THERMAL BRIDGE. A building material or element that interrupts the building thermal envelope and has a greater thermal conductivity than the
building thermal envelope insulation.

Revise as follows:

C402.1 General. Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance
with the compliance path described in Item 1 of Section C401.2.1shall comply with the following:

1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and the thermal
requirements of either the R-value-based method of Section C402.1.3; the U-, C- and F-factor-based method of Section C402.1.4; or the
component performance alternative of Section C402.1.5.

. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
. Fenestration in building envelope assemblies shall comply with Section C402.4.

. Air leakage of building envelope assemblies shall comply with Section C402.5.

oA W N

Thermal bridges in above-grade walls shall comply with Section C402.6

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building and building
thermal envelope shall comply with ltem 2 of Section C401.2.1 or Section C401.2.2.Walk-in coolers, walk-in freezers, refrigerated warehouse
coolers and refrigerated warehouse freezers shall comply with Section C403.11.

Add new text as follows:

C402.6 Thermal bridges in above-grade walls. Thermal bridges in above-grade walls shall be mitigated in accordance with this section.

Exceptions:

1. Climate Zones 0 through 3.

2. A thermal bridge with a material thermal conductivity of 3.0 Btu-in/hr-fi2-F or less.

3. An approved design to mitigate the thermal bridges covered by this section.

C402.6.1 Balconies, slabs, and decks. Balconies, slabs, and decks shall not penetrate the building thermal envelope. Such horizontal assemblies
shall be separately supported or shall be supported by designed structural attachments that minimize thermal bridges.

Exception: Concrete slabs shall be permitted to fully penetrate the building thermal envelope where:

1. An area-weighted U-factor is used for above-grade wall compliance and includes a U-factor of 0.8 Btu/hr-F-ft2 for the area of the above-
grade wall interrupted by the slab penetration, or

2. A minimum R-10 structural thermal break is installed in accordance with the manufacturer's instructions and an approved design.

C402.6.2 Cladding supports. Cladding support elements, other than fasteners, shall not continuously penetrate continuous insulation. Cladding
supports shall be off-set from the structure with attachments that allow the full thickness of continuous insulation to pass behind the cladding support
element to minimize thermal bridges.

Exception: Where the above-grade wall U-factor used for compliance accounts for the cladding support system thermal bridge by an approved
design.

C402.6.3 Structural beams and columns. Structural steel and concrete beams and columns that penetrate the building thermal envelope shall be
encapsulated with a minimum R-5 insulation for a distance of at least 2 feet along the length of the beam or column beyond the interior or exterior
surface of the building thermal envelope assembly. Alternatively, a structural thermal break shall be installed in accordance with the manufacturer's
instructions and an approved design.
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C402.6.4 Vertical fenestration.. Vertical fenestration shall be installed in the building thermal envelope in accordance with one of the following:

1

2.

3.

4

Where above-grade walls include continuous insulation, the exterior glazing layer or a fenestration frame thermal break shall be positioned

within 2 inches (5.08 cm) of the interior or exterior surface of the continuous insulation.

Where above-grade walls do not include continuous insulation, the exterior glazing layer or a fenestration frame thermal break shall be

positioned within the thickness of the integral or cavity insulation.

The surface of the rough opening not covered by the fenestration frame shall be insulated with a minimum R-3 material or 2 minimum 1.5-

inch-thick (3.81 cm) wood buck shall be permitted as an alternative.

An approved design where the above-grade wall U-factor used for compliance accounts for thermal bridges at the perimeter of vertical

fenestration rough openings.

C402.6.5 Parapets. Parapets shall comply with one of the following:

1

|l\)

|oo

|-l>

5.

Where continuous insulation is installed on the exterior side of the above-grade wall and the roof is insulated with insulation entirely above
deck, the continuous insulation shall extend up both sides of the parapet.

. Where continuous insulation is installed on the exterior side of the above-grade wall and the roof insulation is below the roof deck, the

continuous insulation shall extend up the exterior side of the parapet.

. Where continuous insulation is not installed on the exterior side of the above-grade wall and the roof is insulated with insulation entirely above

deck, the wall insulation shall be extended into the parapet up to the top of the roof insulation or shall be extended a minimum of 2 feet
horizontally inward on the underside of the roof deck.

. Where continuous insulation is not installed on the exterior side of the above-grade wall and the roof insulation is below the roof deck, the wall

and roof insulation components shall abut at the roof-ceiling-wall intersection.

An approved design where the above-grade wall U-factor used for compliance accounts for the parapet thermal bridge.

Revise as follows:

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE92



TABLE C407.2 REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE
Portions of table not shown remain unchanged.

SECTION 2 TITLE

Envelope

C402.5 Air leakage—thermal envelope

C402.6 Thermal bridges in above-grade walls

a. Reference to a code section includes all the relative subsections except as indicated in the table.

Reason: In the 2021 IECC, the definition for above-grade wall (shown below) was changed in a way that creates a need to address thermal
bridging at intersections of above-grade walls with floors, roofs, and fenestration.
"WALL, ABOVE-GRADE.

A wall associated with the building thermal envelope that is more than 15 percent above grade and is on the exterior of the building or any wall that is
associated with the building thermal envelope that is not on the exterior of the building. This includes, but is not limited to, between-floor
spandrels, peripheral edges of floors, roof knee walls, dormer walls, gable end walls, walls enclosing a mansard roof and skylight
shafts."[bold added for emphasis]

In prior and IECC editions, the thermal performance impact of these major thermal bridging conditions have been completely ignored with no
guidance provided to mitigate them. Depending on structural material type and quantity of thermal bridging based on structural configuration or
detailing, these ignored thermal bridging conditions can decrease the assumed or idealized thermal performance of the opaque building envelope
assemblies by as much as 20% to 70% with significant whole building energy use impacts (BC Hydro, 2020).

Now that the above-grade wall definition is updated to bring appropriate attention to these thermal bridging conditions that are effectively part of the
above-grade wall (or at least directly affect its actual performance), guidance is needed in the body of the code to support compliance with the new
definition for above-grade walls. This guidance will also support other important aspects of building design such as properly understanding building
envelope loads such that HVAC equipment can be properly and efficiently sized. Mitigating these thermal bridges also has other benefits than just
energy savings, such as helping to control condensation and mold growth in or on building envelope assemblies (which also can help improve
structural durability and occupant comfort and health).

The objective of this proposal is straight-forward: develop a simple, prescriptive, effective, and flexible means to begin to address and reasonably
mitigate the effects of major thermal bridges now identified in the new definition for above-grade walls. To support this effort, various thermal bridging
studies, detailing guides, and provisions developed domestically and internationally were reviewed to help inform and refine this proposal (e.g., BC
Hydro, 2020; Morrison-Hershfield, 2011; 1ISO, 2007; AISC/SEI, 2012; USACE, 2015; Payette/AlA, 2014; etc.).

While there are many and varied thermal bridging conditions to consider (and as many different possible solutions), this proposal focuses only those
that have significant impact and which also have practical and available means to effectively mitigate the thermal bridge. Alternative means and
methods are permitted with an approved design to avoid any unnecessary restriction or inflexibility. It is felt that this is an appropriately abbreviated
and enforceable way to address this topic in the energy code.

Bibliography: BC Hydro, Thermal Bridging Guide, Version 1.5, 2020, https://www.bchydro.com/powersmart/business/programs/new-
construction.html#thermal

Morrison Hershfield Ltd. (2011). ASHRAE 1365-RP Thermal Performance of Building Envelope Construction Details for Mid- and High-Rise
Buildings. Atlanta, GA: American Society of Heating, Refrigeration and Air-Conditioning Engineers Inc

ISO Standard 14683: 2007, Thermal Bridges in Building Construction — Linear thermal transmittance (simplified methods and default Chi-factors).

AISC/SEI, Thermal Bridging Solutions: Minimizing Structural Steel's Impact on Building Envelope Energy Transfer, A Supplement to Modern Steel
Construction, March 2012, American Institute for Steel Construction (AISC) & Structural Engineering Institute (SEI).

USACE, “Development of Thermal Bridging Factors for Use in Energy Models,” ERDC/CERL TR-15-10, June 2015, U.S. Army Corp of Engineers,
Engineer Research and Development Center, Construction Engineering Research Laboratory.
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Payette/AlA, Thermal Performance of Facades, 2012, AIA Upjohn Grant Research Initiative, Payette, Boston, MA, November 2014.

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.

As much as 20% to 75% of the energy loss through the opaque building envelope is associated with ignored or inadequately mitigated thermal
bridges caused by intersections of roofs, floors, and fenestration with the above-grade exterior wall (BC Hydro, 2020). This currently unaccounted
heat loss accounts for a significant portion of whole building annual energy use and also results in improperly sized mechanical equipment which
impacts energy use and cost, among other things such as moisture control, comfort, and durability of the structure.

This proposal provides provisions needed to comply with and enforce the code (as already required by the above-grade wall definition) and to
mitigate significant whole building energy losses that are happening in practice due to thermal bridging. But, the proposal does not go so far as the
code currently requires in the definition of “above-grade wall’ to make up for energy losses for unmitigated thermal bridges as well as those that are
mitigated (yet still increase heat loss of the building thermal envelope). In this proposal, if the thermal bridges are reasonably mitigated (as
proposed) the remaining difference will not need to be made up with additional insulation or other trade-offs to compensate for the thermal bridges.
In this sense, the proposal may be considered as reducing cost.
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CEPI-34-21

IECC®: C402.1.1, C402.1.1.1 (New), C402.1.1.1, TABLE C402.1.1.1, C402.1.2

Proponents: Leonard Sciarra, representing Sciarra Architecture & Planning (leonard.sciarra@gmail.com)

2021 International Energy Conservation Code
Revise as follows:

C402.1.1 Low-energy buildings and greenhouses. The following low-energy buildings, or portions thereof separated from the remainder of the
building by building thermal envelope assemblies complying with this section, shall be exempt from the building thermal envelope provisions of
Section C402.

Add new text as follows:

C402.1.1.1 Low-energy buildings. Buildings that comply with either of the following:
1. Those with a peak design rate of energy usage less than 3.4 Btu/h x ft2 (10.7 W/m#) or 1.0 watt per square foot (10.7 W/m#) of floor area for

space conditioning purposes.
2. Those that do not contain conditioned space.

Revise as follows:

€402:1+-141 C402.1.1.2 Greenhouses. Greenhouse structures or areas that are mechanically heated or cooled and that comply with all of the
following shall be exempt from the building envelope requirements of this code:
1. Exterior opaque envelope assemblies comply with Sections C402.2 and C402.4.5.

Exception: Low energy greenhouses that comply with Section C402.1.1.

2. Interior partition building thermal envelope assemblies that separate the greenhouse from conditioned space comply with Sections C402.2,
C402.4.3 and C402.4.5.

3. Fenestration assemblies that comply with the thermal envelope requirements in Table C402.1.1.1. The U-factor for a roof shall be for the roof
assembly or a roof that includes the assembly and an internal curtain system.

Exception: Unconditioned greenhouses.
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TABLE €4062:1-1+1C402.1.1.2 FENESTRATION THERMAL ENVELOPE MAXIMUM REQUIREMENTS

COMPONENT U-FACTOR (BTU/h x ft2 x °F)
Skylight 0.5
Vertical fenestration 0.7

€402-1+:2 _C402.1.3 Equipment buildings. Buildings that comply with the following shall be exempt from the building thermal envelope provisions of
this code:

1. Are separate buildings with floor area not more than 1,200 square feet (110 m?).

2. Are intended to house electric equipment with installed equipment power totaling not less than 7 watts per square foot (75 W/m?) and not
intended for human occupancy.

3. Have a heating system capacity not greater than (17,000 Btu/hr) (5 kW) and a heating thermostat setpoint that is restricted to not more than
50°F (10°C).

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.
Reason: This proposal cleans up the list of buildings that have unique envelope requirements so they all have their unique sections.

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.
this proposal does not change requirements
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CEPI-35-21

IECC®: TABLE C402.1.3
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code

Revise as follows:

TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE
METHOD?

Portions of table not shown remain unchanged.

For Sl: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m?3.

ci = Continuous Insulation, NR = No Requirement, LS = Liner System.

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

Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor

b. compliance method in Table C402.1.4.

R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted
c. at 32 inches or more tess on center vertically and 48 inches or more fess-on center horizontally, with ungrouted cores

filled with materials having a maximum thermal conductivity of 0.44 Btu-in/h-f °F.

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.

The first value is for perimeter insulation and the second value is for full, under-slab insulation. Perimeter insulation is
9: not required to extend below the bottom of the slab.
Reason Statement:

The spacing of grouted masonry cores should be 32"oc or 48"oc or MORE, not LESS. If less it would allow fully grouted concrete
masonry with no cores available for integral insulation as addressed by footnote 'c'. This may be an editorial or inadvertent error from
some time ago, but it should be corrected.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This is a correction of an obvious editorial error with technical implications. However, in my understanding folks are tending to read or
apply the intent of footnote 'c' correctly even though itis written incorrectly.

CEPI-35-21
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CEPI-36-21

IECC®: TABLE C402.1.3
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code

Revise as follows:

TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE
METHOD?

Portions of table not shown remain unchanged.
For Sl: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m?3.

ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA 90.1 Appendix A.

Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor

b. compliance method in Table C402.1.4.

R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted
c. 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-f °F.

Where heated slabs are below grade, below-grade walls shall comply with the R-value exterierinsulation requirements
" for above-grade mass walls heated-stabs.

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

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

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.

Reason Statement:

Footnote ‘d’ in Table C402.1.3 is incorrect and also inconsistent with the same topic addressed in footnote ‘c’ of Table C402.1.4 which
reads as follows: "c. Where heated slabs are below grade, below-grade walls shall comply with the U-factor requirements for above-
grade mass walls." Therefore, this proposal revises footnote ‘d’ of Table C402.1.4 to align with footnote ‘c’ of Table C402.1.4. The
intent is that the below-grade walls be insulated in accordance with the insulation requirements for above-grade mass walls when the
below-grade floor is a heated slab.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This proposal makes the two footnotes in the R-value and U-factor tables consistent and in net effect may actually reduce cost for the
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case of a below-grade heated slab and walls complying with R-value requirements.

CEPI-36-21
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CEPI-37-21

IECC®: TABLE C402.1.3
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code

Revise as follows:

TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE
METHOD?

Portions of table not shown remain unchanged.

For Sl: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m?3.

ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA 90.1 Appendix A.

Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor

b. compliance method in Table C402.1.4.

R-5.7ci is allowed to be substituted with concrete block walls complying with ASTM C90, ungrouted or partially grouted
c. 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-f °F.

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.

The first value is for perimeter insulation and the second value is for full, under-slab insulation. Perimeter insulation and
g. full-slab insulation components shall be installed in accordance with Section C402.2.4.1 isretrequirecto-extend-betow
the-botiemottheslab.

Reason Statement:

Footnote g includes installation guidance for insulating heated slabs that is incomplete and potentially conflicts with the newly added
Section C402.2.4.1. The current footnote misses important information in Section C402.2.4.1 such as the requirement that the under-
slab and perimeter slab insulation be continuous. Referencing Section C402.2.4.1 in footnote ‘g’ resolves this disconnect in updating
the code last cycle.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

This revision is a clarification to coordinate with slab insulation installation provisions revised last code cycle. It does notchange
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requirements.

CEPI-37-21
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CEPI-38-21

IECC®: TABLE C402.1.3
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American
Chemistry Council (jcrandell@aresconsulting.biz)

2021 International Energy Conservation Code
Revise as follows:
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Portions of table not shown remain unchanged.

TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD?

4 EXCEPT 5 AND

0 AND 1 2 3 6 7 8

CLIMA MARINE MARINE 4

TE AtIL Grou AtIL Grou | All Grou | All Grou AtIL Group | All Group | All Group AtIL Grou

ZONE :r PR :r pR |other |pR other [ pR :_) IR other |R other | R :_) € PR

Walls, above grade

Metal R-0 | R-0 R-0 | R-0 RO+ RO+ RO+ |RO+|R0O |RO+ R-0 + R-0 + R-0 + R-0 + R-0 | R0

framed! [ +R- | +R- |+R-|+R- | R- R- R- R- +R- | R- R- R- R- R-21ci | +R- | + R-
10ci | 10ci | 10ci | 12.6 | 12.6¢c | 12.6¢c | 12.6¢c | 12.6¢ | 15.2 | 15.2ci |17.3ci |17.3ci | 17.3ci | orR- 24ci | 24ci
or orR- | or cior |i i i i cgior forR- |orR- [orR- |orR- 13 + or or R-
R- 13+ [ R- R-13 |orR- |orR- |orR- [orR- | R-13 | 13 + 13 + 13 + 13 + R- R- 13 +
13+ [R-5ci |13+ | +R- | 13 13 13 13 +R- | R10ci | R- R- R- 15.6¢ci |13+ | R-
R- orR- | R- 75ci |+R- |+R- |+R- |+R- 10ci | or R- 12.5ci | 12.5ci | 12.5ci | or R- R- 18.8
5ci 20+ | 5ci orR- [7.5ci | 7.5¢ci | 7.5ci |7.5ci | orR-]20+ or R- or R- or R- 20 + 18.8 | cior
or R- or 20+ |orR- |orR- [orR- |orR- | 20+ | R-9ci 20 + 20 + 20 + R- cior | R-20
R- 3.8ci | R- R- 20+ |20+ |20+ |20+ |R- R-11ci | R-11ci | R-11ci | 14.3ci | R- + R-
20 + 20+ | 6.3ci [R- R- R- R- 9ci 20+ | 17.5
R- R- 6.3ci | 6.3ci [6.3ci |6.3ci R- ci
3.8¢c 3.8¢c 17.5
i i ci

Wood |R0 [RO (RO |RO0 |RO+|RO+ RO |RO+|R0 |R-0 R-0 R-0 R-0 R-0 R0 [ R-0

framed |+R-[+R- |+R-|+R- |R- R- R | R R | AR *R- *R- *R- *R- *R- | +R-

and 12ci | 12ci | 12ci | 12ci | 12ci 12ci 12ci 12ci 16¢i | 16c¢i 16c¢i 16c¢i 16c¢i 16c¢i 27.5 | 27.5

other® | or orR- [ or orR- [orR- [orR- [orR- [orR- [orR-|orR- [orR- |orR- orR- [orR- cior | cior
R- 13+ [ R- 13+ [13 + 13 + 13 + 13 + 13+ | 13 + 13 + 13 + 13 + 13 + R- R-13
13+ | R- 13+ | R- R- R- R- R- R- R-7.5ci | R-7.5ci | R-7.5¢ci | R-7.5ci | R-7.5ci | 13+ | + R-
R- 3.8ci | R- 3.8ci | 3.8ci [3.8ci [3.8¢ci |3.8ci |7.5ci |orR20 [ orR20 [ orR20 | or R20 | or R20 | R- 18.8
38c |orR- |38c |orR- JorR- [orR- |orR- |orR- | or + + + + + 18.8 | cior
ior |20 ior |20 20 20 20 20 R20 [ R3.8ci | R3.8ci | R3.8ci | R3.8ci | R3.8ci | cior | R-20
R- R- + or R- or R- or R- or R- or R- R- +R-
20 20 R3.8 [ 27 27 27 27 27 20 + | 14ci
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For SlI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m3.
ci = Continuous Insulation, NR = No Requirement, LS = Liner System.

a. Assembly descriptions can be found in ANSI/ASHRAE/IESNA 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-f? °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.

h. The first value is cavity insulation; the second value is continuous insulation. Therefore, “R-0+R-12ci” means R-12 continuous insulation and
no cavity insulation; “R-13+R-3.8ci” means R-13 cavity insulation and R-3.8 continuous insulation; “R-20” means R-20 cavity insulation and
no continuous insulation. R-13, R-20, and R-27 cavity insulation as used in this table apply to a nominal 4-inch, 6-inch, and 8-inch deep
wood or cold-formed steel stud cavities, respectively.

Reason: This proposal does not change the stringency of the insulation requirements for walls. It provides additional equivalent prescriptive R-
value options for all climate zones that address the three primary insulation strategies or locations on framed assemblies (cavity insulation only,
cavity + continuous insulation, and continuous insulation only). For these common strategies for insulation, the user should not be required to do
calculations or reference U-factor tables in a separate document, Appendix A of ASHRAE 90.1. Similar action was taken and is now included in
2021 IECC-R for wall R-values. The calculations and assumptions are exactly the same as used for existing values in the table and are available
to the committee upon request.
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Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.

This proposal merely adds options for user without requiring calculations (which may reduce costs).

CEPI-38-21
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CEPI-39-21

IECC®: TABLE C402.1.3
Proponents:

Jay Crandell, P.E., ABTG/ARES Consulting, representing Foam Sheathing Committee of the American Chemistry Council
(jerandell@aresconsulting.biz)

2021 International Energy Conservation Code

Revise as follows:

TABLE C402.1.3 OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE
METHOD?

Portions of table not shown remain unchanged.

CLIMATE ZONE
Roofs
Insulation entirely above roof deck

Metal buildings®
Attic and-other
Walls, above grade

Mass'

Metal building

Cold-formed steel Metat framed
Wood framed anrg-other

Reason Statement:

This proposal does two things to clarify appropriate application of the table:

First, “other” framing or building systems likely have different structural materials and thermal bridging impacts that can only be
accounted for in the U-factor path. Itis inappropriate to include a broad category for “and other” with the R-values in Table C402.1.3
which presume and are based on specific framing conditions. Such “other” roof or wall assemblies may have completely different
structural material properties and structural configurations that depart by uncertain amounts from those assumed in deriving the
required R-values. Itis only appropriate for these unknown systems to comply using the U-factor approach. Thus, the “wood framed
and other” and the “Attic and other” categories are retained only in the U-factor Table C402.1.4.

Second, the R-value solutions in Table C402.1.3 for “metal framed” walls are based on cold-formed steel framing, not other types of
metal framing (e.g., stainless steel or aluminum) that may have lower or higher thermal conductivities significantly affecting the thermal
bridging through framing which can only be accounted for in the U-factor approach. Thus, “metal framed” is not changed in the U-
factor Table C402.1.4 because this is the compliance path that should be used with unlimited metal framing materials (including
carbon steel, aluminum, stainless or others).

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This proposal is a clarification of how the provisions are to be applied correctly. It does not change the stringency of the provisions.

CEPI-39-21
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CEPI-40-21

IECC®: TABLE C402.1.3, TABLE C402.1.4, C402.6 (New), C402.6.1 (New), C402.6.2 (New), C402.6.3

(New), TABLE C402.6 (New)

Proponents:

Paula Zimin, representing Paula Zimin (pzimin@swinter.com); Gayathri Vijayakumar, representing Steven

Winter Associates, Inc. (gvijayakumar@swinter.com)

2021 International Energy Conservation Code

Revise as follows:

TABLE C402.1.3

OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE

METHOD?
4 5 AND
EXCEPT | MARINE
0OAND1 | 2 3 MARINE | 4 6 7 8
Gr Gr Gr Gr Gr Gr Gr Gr
All |ou |AIll [ou [All [ou |All Jou [All [ou [All |ou |All {[ou | All |ou
CLIM | 5th p oth | p oth | p oth | p oth | p oth | p oth | p oth | p
ATE er R er R er R er R er R er R er R er R
ZONE
Roofs
Insulat | R- |R- |R- |R- |R- |R- |R- |[R- |R- |R- |R- |R- |[R- |R- | R- | R-
ion 20c | 25c | 25¢c | 25¢c | 25¢c | 25¢ | 30c | 30c | 30c | 30c | 30c | 30c | 35c | 35¢c | 35¢c | 35¢c
entirel | i i i i i i i i i i i i i i i i
y
above
roof
deck
Metal |R- |R- |R- |R- |R- |[R- |R- |R- |R- |R- |R- |R- |R- |R- |R- | R-
buildin {19 |19 |19 |19 [19 [19 (19 [19 |19 |19 |25 |30 (30 (30 (25 |25
gsb + + + + + + + + + + + + + + + +
R- |R- |R1 |R- [R- |[R- |R- |R- |R- |R- |R- |[R- |R- |R- | R- | R-
11 11 1 11 11 11 11 11 11 11 11 11 11 11 11 11
LS |LS |LS |LS (LS (LS (LS (LS |LS |LS |LS |[LS (LS (LS |+ +
R- | R-
11 11
LS | LS
Attic R- |R- |R- |R- |[R- |[R- |R- |R- |R- |R- |R- |[R- |R- |R- | R- | R-
and 38 |38 |38 [38 [38 |38 |49 |49 |49 |49 (49 (49 |60 |60 |60 |60
other
Walls,
above
grade
Mass' |R- |R- |R- |R- |R- |R- |R- |R- |R- |R- |R- |[R- |R- |R- |R- | R-
57 |57 |57 |76 |76 |95 [95 [11. | 11. | 13. | 13. [ 15. | 15. | 15. | 25¢c | 25¢c
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ci® |ci® [ci® |ci Ci Ci Ci 4ci | 4ci | 3ci [3ci | 2ci | 2ci | 2ci |i i
Metal [R- |R- |R1 |R- |R- |R- |R- |R- |R- |R- |R- [R- |R- |R- |R- | R-
buildin [ 13 |13 |3+ |13 |13 [13 (13 (13 (13 |13 |13 |13 [13 [13 [13 [ 13
g + + R- + + + + + + + + + + + + +
R- |R- |65 |R- [R- |[R- |R- |R- |R- |R- |R- |[R- |R- |R- | R- | R-
6.5 | 6.5 |ci 13c | 6.5 [ 13c | 13c | 14c | 14c | 14c | 14c | 14c | 17¢c [ 19. | 19. | 19.
Ci Ci i Ci i i i [ [ [ [ [ 5ci | 5¢i | 5ci
Metal [R- |R- |R- |R- |R- |[R- |[R- |R- |R- |R- |R- [R- |R- |R- |R- | R-
frame (13 (13 (13 |13 |13 |13 [13 (13 (13 |13 |13 |13 |13 [13 [13 [ 13
d + + + + + + + + + + + + + + + +
R- |R- |R- |R- [R- |[R- |[R- |R- |R- |R- |R- [R- |R- |R- |R- | R-
5¢i | 5¢i | 5ci |75 |75 |75 |75 |75 |10c|10c|12. [12. | 12. | 15. | 18. | 18.
Ci Ci Ci Ci Ci i i B5ci | 5ci | 5¢i | 6¢i | 8ci | 8ci
Wood |R- |R- |R- [R- |R- |R- |R- |R- |R- |R- |R- |R- |R- |R- | R- | R-
frame (13 (13 (13 |13 |13 |13 [13 (13 (13 |13 |13 |13 |13 [13 [13 [ 13
dand | + + + + + + + + + + + + + + + +
other |R- |R- |R- [R- |R- |R- |R- |R- |R- |R- |R- |R- |R- |R- | R- | R-
38138 |38 |38(38|38(38138 |75 |75|75 |75 |75 |75 ]18. |18.
Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci Ci 8ci | 8ci
or or or or or or or or or or or or or or
R- |R- |R- |R- |R- |[R- |R- |R- |R2 |R- |R- |R- |R- | R-
20 (20 (20 (20 |20 |20 |20 |20 [O+ (20 |20 |20 |20 |20
R3. | + + + + +
8 |R- |R- |R- [|R- [R-
3813838 (38|38
Ci Ci Ci Ci Ci
Walls,
below
grade
Below [NR [NR |[NR |NR [NR [NR [R- |R- |R- |R- |R- [R- |R- |R- |R- | R-
-grade 75 [10c | 7.5 | 10c | 10c | 15¢c | 15¢c | 15¢c | 15¢c | 15¢c
wall Ci i ci [ [ [ [ [ [ [
Floor
s
Mass® |[NR [INR |R- |R- |R- |[R- |R- |R- |R- |R- |R- |R- |R- |R- |R- | R-
6.3 183 |10c | 10c [ 14. [16. [ 14. | 16. | 16. | 16. | 20. | 20. | 23c | 23c
Ci Ci i i 6¢i | 7ci [ 6¢i | 7ci | 7ci | 7ci [ 9ci | 9ci | i
Joistfr| R- |R- |R- [R- |R- |R- |R- |R- |R- |R- |R- |R- |R- |R- | R- | R-
aming |13 (13 |30 (30 [30 |30 [30 |30 |30 |30 (38 |38 (38 |38 [38 |38
Slab-
on-
grade
floors
Unhea [NR [NR [NR [NR [NR [R- |R- |R- |R- |R- [|R- |R- |R- [R- |R- |R-
ted 10 [15 |15 [15 |20 [20 |20 [20 |20 |20 |25
slabs for [for |for |for |for |for |for |for |for |for | for
24" | 24" [ 24" | 24" 24" | 24" | 48" | 24" | 48" | 48" | 48"
bel | bel [bel | bel |bel |bel |bel |bel |bel |bel |bel
ow [OW Jow |ow |[ow |ow |ow |[ow [ow | ow | ow
Heate [R- |R- |R- |R- |R- |R- |[R- |R- |R- |R- |R- [R- |R- |R- | R- | R-
d 75175175175 |10 |10 |15 |15 |15 |15 [15 [20 [20 |20 |20 |20
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slabs? | for | for | for | for |for |for | for |for | for |for | for |for |for | for | for | for

12" 112" [ 12" | 12" | 24" | 24" | 24" | 24" | 36" | 36" | 36" | 48" | 48" | 48" | 48" | 48"
bel | bel | bel | bel | bel | bel | bel | bel | bel |bel |bel |bel | bel |bel |bel | bel
ow |ow [ow [ow [ow |ow |ow [ow [ow |ow |[ow |ow [ow [ow |ow | ow
+ + + + + + + + + + + + + + + +
R5|R5|R5|R5|R5|R5|R5|R5|R5|R5[R5|R5]|R5|R5|R5]|R-5
full | full | full | full | full | full | full | full | full | full | full | full | full | full | full | full
sla [sla |sla |sla |sla |sla [sla |sla |sla |sla |sla [sla |sla |sla |sla |sla
b b b b b b b b b b b b b b b b

For SlI: 1 inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m3.

ci=

a.

Continuous Insulation, NR = No Requirement, LS = Liner System.

Assembly descriptions can be found in ANSI/ASHRAE/IESNA 90.1 Appendix A. For above-grade wall
assemblies, exclude cladding finish material but include thermal bridge impact of metal cladding

structure where interrupting continuous insulation. Refer to definition of continuous insulation in

Chapter 2 of this standard. If the building official determines the proposed construction assembly is

not adequately represented due to excessive thermal bridging occurrences, the applicant shall

determine appropriate values for the assembly using the requirements of ASHRAE 90.1 2019 Section

A9.4 Calculation Procedures and Assumptions.

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.

R-5.7ci is 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-f?
°F.

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

“Mass floors” shall be in accordance with Section C402.2.3.
“Mass walls” shall be in accordance with Section C402.2.2.

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.

TABLE C402.1.4 OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-

FACTOR METHOD?"

CLIMA | e
TE
ZONE

4 5 AND

EXCEPT | MARINE
0OAND1 | 2 3 MARINE | 4 6 7 8
All All All All All All All All

ot |Gr |ot [Gr [ot |Gr |ot [Gr |ot |Gr |ot |[Gr |ot [Gr |ot | Gr
ou |he |ou |he |ou |he |ou |he |ou [he |ou | he |[ou | he |ou
r PR|T PR|Tr PR|Tr PR|T PR|Tr PR|T PR |T PR

Roofs

Insulati (U- |U- |U- |U- |U- JU- |U- [U- JU-|U- [U-JU- JU- [U- JU- [|U-

on

0000 )00]00 ]00O]0O0 |00O|OO [O00)00 [00O0]0O.0 ]O0O]|O.0 fO.0]0.0
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entirely {48 [39 [39 (39 |39 |39 (32 |32 32 |32 32 [32 |28 |28 [28 |28

above

roof

deck

Metal U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

building [ 0.0 | 0.0 (0.0 (0.0 |0.0 {00 |OO|0.0 |OO|00 |O.0f[0.0 |0.0]0.0 |O.0]O0.0

S 35 |35 |35 (35 [35 |35 |35 (35 |35 |35 [31 |29 |29 (29 |26 |26

Attic U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

and 00|00 |OO|0OO |(0OO|00O0 |OO|fOO|OO]|OO |OO|O0O |OO|0O0 |[0.0]0.0

other 27 |27 |27 |27 |27 |27 |21 |21 21 | 21 21 | 21 17 | 17 17 | 17

Walls,

above

grade

Massf U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-
01101 (01|01 (0101 ]]01|(00 |00]|]00 |OO|0.0 |0O.0f|0.0 |0.0]0.0
51 | 51 51 |23 [23 |04 04 |90 90 | 80 80 |71 71 | 71 37 |37

Metal U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

building [ 0.0 {00 {00 |00 (00 |00 |0OO|00O0 (00|00 |[0.0]|0.0 |0.0]0.0 |0.0]O0.0
79 |79 |79 (79 |79 |52 52 | 50 50 | 50 50 [50 |44 |39 [39 |39

Metal U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

framed | 0.0 |0.0 (0.0 |00 (0.0 (0.0 |[O.Of00 [OO])0O.0 |OO|0O.0O0 |O.Of0.0 [0.0]0.0
77 |77 77 |64 64 |64 64 | 64 55 |55 |49 (49 |49 |42 |37 |37

Wood U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

framed | 0.0 |0.0 (00 |00 (0.0 (0.0 |O.Of00 [OO])0O.0 |OO|0.0O0 |O.Of0.0 [0.0]0.0

and 64 |64 64 |64 64 |64 64 | 64 51 | 51 51 | 51 51 | 51 32 |32

other®

Walls,

below

grade

Below- | C- | C- C- | C- C- | C- C- | C- C- | C- C- | C- C- | C- C- | C-

grade 11111 {11111 {11 {11 01|00 [(0.1]00 |0OO|[00 |0.0[0.0 [0.0]0.0

wall® 402 | 40° | 40° | 40° | 40° [ 40° [ 19 | 92 19 |92 92 |63 63 | 63 |63 |63

Floors

Mass¢ U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-
0303 |01|00 (00|00 |0O0Of0O0O |0OO]|0O0O |OO|O0O |OO|0O0 [0.0]0.0
22¢ | 22¢ | 07 | 87 74 |74 57 | 51 57 | 51 51 | 51 42 (42 |38 |38

Joist/fr | U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U- U- | U-

aming 00|00 |[OO|0OO (0O|00O0 |OO|0OO |OO]|]0OO |OO|OO |OO|O0O0O |00]0.0
66° | 66° | 33 | 33 33 |33 33 |33 |33 |33 |27 |27 |27 |27 |27 |27

Slab-

on-

grade

floors

Unheat | F- | F- F- | F- F- | F- F- | F- F- | F- F- | F- F- | F- F- | F-

ed 07107 |07 |07 (0705 |05(05|05]|]05|05(04 |05(04 |04]04

slabs 3¢ 3¢ 3¢ 3¢ 3 |4 2 2 2 1 1 34 1 34 |34 |24

Heated | F- | F- F- | F- F- | F- F- | F- F- | F- F- | F- F- | F- F- | F-

slabs 06 |06 |06 |06 (06|06 |0O6|06 |0B6]|06 |06|06 |0.6|06 |0.6]0.6
9 9 9 9 6 6 2 2 2 2 2 02 02 |02 |02 |02
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Opaqu

e

doors

Nonsw (U- |U- (U- |U- (U- |U- (U-JU- |U- [U- JU- |U- [U- |JU- |U- [U-
inging (03 (03 (03|03 (0303 |03|(03 (03|03 |[03]03 |03]03 |03](0.3
door 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Swingi |U- |U- |U- |U- JU- |U- JU- [{U- |U-|U- |JU- JU- [U- [U- |U- |U-

door? 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Garage |U- |U- |U- |U- JU- JU- JU- [{U- |U-|U- JU- JU- [U- [U- |U- |U-
door< 0303 (03]03 03|03 03|03 (03|03 (03]03 03|03 [03]0.3
14% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

glazing
h

For Sl: 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m?.

ci=

a.

Continuous Insulation, NR = No Requirement, LS = Liner System.

Where assembly U-factors, C-factors and F-factors are established in ANSI/ASHRAE/IESNA 90.1
Appendix A, such opaque assemblies shall be a compliance alternative where those values meet the
criteria of this table, and provided that the construction, excluding the cladding system finish on walls
but including thermal bridge impact of cladding structure (see new section C402.X), complies with the
appropriate construction details from ANSI/ASHRAE/ISNEA 90.1 Appendix A. If the building official
determines the proposed construction assembly is not adequately represented due to excessive

thermal bridging occurrences, the applicant shall determine appropriate values for the assembly using

the requirements of ASHRAE 90.1 2019 Section A9.4 Calculation Procedures and Assumptions.

Where U-factors have been established by testing in accordance with ASTM C1363, such opaque
assemblies shall be a compliance alternative where those values meet the criteria of this table. The
R-value of continuous insulation shall be permitted to be added to or subtracted from the original
tested design.

Where heated slabs are below grade, below-grade walls shall comply with the U-factor requirements
for above-grade mass walls.

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

These C-, F- and U-factors are based on assemblies that are not required to contain insulation.
“Mass walls” shall be in accordance with Section C402.2.2.

Swinging door U-factors shall be determined in accordance with NFRC-100.

Garage doors having a single row of fenestration shall have an assembly U-factor less than or equal
to 0.44 in Climate Zones 0 through 6 and less than or equal to 0.36 in Climate Zones 7 and 8,
provided that the fenestration area is not less than 14 percent and not more than 25 percent of the
total door area.

Add new text as follows:

C402.6 Thermal Bridges (Mandatory). Applications for construction document approval shall include the

following documentation of thermal bridges
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C402.6.1 Clear field thermal bridges. \Where otherwise not included in pre-calculated assembly U-
factors, C-factors, or F-factors outlined in Appendix A of ASHRAE 90.1 2019 (as amended). clear field
thermal bridges in a wall, roof, or floor assembly shall be noted as such in the drawings.

C402.6.2 Point thermal bridges. Point thermal bridges greater than or equal in area to 12 sq in (7741
mm?) and not associated with HVAC or electrical systems shall be noted as thermal bridges in the

drawings.

C402.6.3 Linear thermal bridges. Construction documents shall include the following calculation in
tabular format for linear thermal bridges listed in Table C402.6:

1. Linear thermal bridge type

Related wall assembly key

Aggregate length of each type of linear thermal bridge for each unique wall assembly

Relevant detail in the construction documents showing a cross-section through the thermal bridge

Y-value for each thermal bridge from Table C402.6.

I S e

Calculated derating of insulation of the assembly.

Exception: Where linear thermal bridges have been tested or modeled using methods approved by
the Authority having jurisdiction, alternate values may be used.

TABLE C402.6
AVERAGE THERMAL TRANSMITTANCE FOR UNMITIGATED LINEAR THERMAL BRIDGES

TYPE OF THERMAL BRIDGE

Balcony 0.30
Fenestration Perimeter Transition? 0.15
Parapet 0.15
Cladding Angle / Shelf Angle / Ledge® 0.30

a. Fenestration Perimeter Transition is the thermal bridge between any fenestration frame and the
typical wall, roof, or floor assembly it abuts or is mounted within.

b. Applies to angles, ledges, furring strips or similar continuous linear fastener installed without thermal
bridge mitigation strategy.

Reason: PNNL's energy code models do NOT account for excessive thermal bridging that occurs in
reality across the US. Architects and CEOs think they are meeting the intent of energy code, but our
assessment of the effectiveness of energy codes is greatly skewed as there is a great gap in the
performance of what code intends and what is interpreted as compliant and actually being built. Adding
specific language for thermal bridge accounting and awareness will help to align our assessment of
energy code effectiveness as well as increase the effectiveness of our heating systems. For this reason, it
could be argued the recommended code adjustments should apply to heating dominant climate zones, for
example 4-8.

This recommendation also comes from countless studies on the topic demonstrating that "code
compliant” wall systems are performing 30-50% worse than intended (see bibliography), and yet code has
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done little beyond modifying the definition of continuous insulation. There needs to be a simplified path for
design applicants to prescriptively derate a wall system due to common assembly conditions which are
beyond those field conditions defined in ASHRAE 90.1 Appendix A. While ASHRAE 90.1 Appendix A
addresses many common field thermal bridge conditions (like steel stud construction), point thermal
bridging and linear thermal bridging are not addressed. Between these two, linear thermal bridging has
the greatest impact on the effective thermal conductance of wall assemblies. For this reason, the defined
code targets derating wall assemblies based on linear thermal bridges.

Bibliography:

Morrision Hershfield. Thermal Performance of Building Envelope Details for Mid- and High-Rise Buildings
(ASHRAE 1365-RP). Atlanta: ASHRAE Technical Committee 4.4, 2011.

ASHRAE. ANSI/ASHRAE/IESNA Standard 90.1-2019 Energy Standard for Buildings Except Low-Rise
Residential Buildings. Atlanta, GA: ASHRAE, 2019

Payette Associates (Love, Andrea; Klee, Charles). Thermal Bridging: Observed Impacts and Proposed
Improvement for Common Conditions. Boston, MA, 2012

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

As written, the code does not increase the cost of construction - arguably, there should be no change in
construction cost as this language enforces the intent of code and closes the gap of what is being built
today to what code intends to be built.

CEPI-40-21
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CEPI-41-21

IECC®: C402.1.4.1,C402.1.4.1.1,C402.1.4.1.2,C402.1.4.1.3
Proponents:

Marcin Pazera, representing Polyisocyanurate Insulation Manufacturers Association (mpazera@pima.org); Justin Koscher,
Polyisocyanurate Insulation Manufacturers Association, representing Polyisocyanurate Insulation Manufacturers Association
(jkoscher@pima.org)

2021 International Energy Conservation Code

Revise as follows:

C402.1.4.1 Roof/ceiling assembly.

The maximum roof/ceiling assembly U-factor shall not exceed that specified in Table C402.1.4 based on construction materials used in
the roof/ceiling assembly. Insulation shall be installed in accordance with the requirements of C402.2.1.2 through C402.2.1.5.

C402.1.4.1.1 Tapered, above-deck insulation based on thickness.

Where used as a component of a maximum roof/ceiling assembly U-factor calculation, the sloped roof insulation R-value contribution
to that calculation shall use the average thickness in inches (mm) along with the material R-value-per-inch (per-mm) solely for U-factor
compliance as prescribed in Section C402.1.4.

Delete without substitution:

Reason Statement:

The IECC contains installation requirements applicable to roof insulation in various sections of the code. However, the intent of the
code is for the installation requirements to be consistent regardless of the selected compliance method (i.e., R-value, U-factor). In
previous code development cycles, inconsistencies were inadvertently created in Section C402 between the installation requirements
applicable to the R-value method and the U-factor method. This proposal is intended to eliminate these inconsistencies by referencing
a single set of installation requirements applicable to roof insulation. The general installation requirements in Section C402.1.4.1 (U-
factor) are stricken and replaced with a pointer reference to the general installation requirements that currently appear in Section
C402.2.1 (R-value). Including one set of general installation requirements in the IECC for roof insulation eliminates redundancy in
code language and will make maintaining the requirements easier going forward while reducing the chance for inconsistencies. Note
that the tapered insulation provisions are specific to either the U-factor or R-value compliance method and are not amended by this
proposal.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
This code change proposal will have no impact on the cost of construction. The proposal does notimpose new requirements.

CEPI-41-21
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CEPI-42-21

IECC®: C402.1.4.1.3,C402.2.1.4
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

Revise as follows:
C402.1.4.1.3 Joints staggered.

Continuous, above-deck insulation board shall be installed in not less than two layers, and the edge joints between each layer of
insulation shall be staggered, except where insulation tapers to the roof deck at a gutter edge, roof drain or scupper.

C402.2.1.4 Joints staggered.

Continuous, above-deck insulation board shall be installed in not less than two layers and the edge joints between each layer of
insulation shall be staggered, except where insulation tapers to the roof deck at a gutter edge, roof drain or scupper.

Reason Statement:

Clarify the intent of these provisions using language already in Table C402.1.3 and Table C402.1.4.
Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.

The code change proposal will neither increase nor decrease the cost of construction.

CEPI-42-21
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CEPI-43-21

IECC®: C402.1.4.2, TABLE C402.1.4.2, AISI (New)

Proponents:

Jonathan Humble, representing American Iron and Steel Institute (Jhumble@steel.org)
2021 International Energy Conservation Code

Revise as follows:
C402.1.4.2 Thermal resistance of cold-formed steel wats assemblies.

U-factors of walls with cold-formed steel framed ceilings and walls studs shall be permitted to be determined in accordance wits

Egquatien<4—+ with AISI S250.

{inches) {inchesy {insttatieny tFe {Cavity-R-VatuesFg
3 646 598
gt 16
15 843 645
+ 13 055 745
FH 24
+5 852 86
19 83+ 03
& 16
24 835 +35
+9 645 855
& 24
24 843 563
s 16 25 63+ =5
24 25 838 956

Add new standard(s) as follows:
AlSI American Iron and Steel Institute 25 Massachusetts Avenue, NW, Suite 800 Washington DC 20001
AISI American Iron and Steel Institute.

AIS| - S250 - 21North American Standard for Thermal Transmittance of Building Envelopes with Cold-Formed Steel Framing

Attached Files

e AISIS250-21&S250-21-C_s.pdf
http:/localhost/proposal/104/661 ffiles/download/21/

e AISI_CFSD-Report-RP20-2-Final.pdf
http:/localhost/proposal/104/661 ffiles/download/17/

Reason Statement:

The purpose of this proposal is to address the issue of having to submit to the code official a request to use the alternative means and
methods provisions for cold-formed steel framing designs that are not shown in the IECC. For example, Section C402.1.4.2 addresses
only wall framing spacing for 16 and 24 inch on center spacing and is limited to cavity plus continuous insulation options only,
whereas, in the market there are many more framing spacing and insulation options used.
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This proposal recommends that the Section be modified to recognize the ANSI/AISI/COFS S250 standard. This standard covers cold-
formed steel wall framing spacings from 6 inches to 24 inches on center, covers member sizes from 3.5 inches to 12 inches wide, and
covers member thicknesses from 0.033 inches thick to 0.064 inches thick. This standard will provide greater latitude for the user of the
IECC by mitigating the necessity of having to submit for approval under alternate means and methods provisions. Further, this standard
also includes provisions for evaluation of wall assemblies where all the insulation is located outside the wall cavity, which is an option
the IECC does not cover.

This standard also contains provisions for calculating ceiling assemblies constructed of cold-formed steel framing with either
conventional c-shape framing members, or truss construction with insulation in the attic and with additional continuous insulation
below the truss framing. Previous to this proposal we found users applying the 2003 IECC provisions, which contained the calculation
procedures, as part of the alternative means and methods submission process to demonstrate compliance. This proposal is intended
to mitigate that additional step.

The ANSI/AISI/COFS S250 was approved and published in September 2021.

As part of AISI's effort to make this document user friendly, an excel spread sheet containing all the necessary equations and back-
ground data was generated so that users would merely input the basic assembly materials data (e.g. R-values of insulations,
sheathings, etc.) and allow the spread sheet to calculate within seconds the result. This excel spread sheet is available at no cost to
any potential user (e.g. code official, design professional, building owner, etc.)

The proponent wishes to schedule time to present to the IECC Commercial Committee this proposal, discuss, and to take questions
from the Committee.

Bibliography:

AlSI, "Development of a U-Factor Calculation Procedure for Cold-Formed Steel C-Shaped Clear Wall Assemblies," American Iron and
Steel Institute, Washington, DC. Research Report RP20-2, April 2020.

AISI, "North American Standard for Thermal Transmittance of Building Envelopes with Cold-Formed Steel Framing," American Iron and
Steel Institute, Washington, DC, AISI S250-21.

Cost Impact:
The code change proposal will decrease the cost of construction.

This proposed change we expect will decease the cost of construction by eliminating the need to prepare an application to the
alternative means and methods process. This is because of the standards wider range of envelope assembly options that the user is
permitted to calculate in order to demonstrate compliance.

CEPI-43-21
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CEPI-44-21

IECC®: C402.1.4.3 (New), TABLE C402.1.4.3 (New)

Proponents:

Duncan Brown, New York City Department of Buildings, representing New York City Department of Buildings
2021 International Energy Conservation Code

Add new text as follows:
C402.1.4.3 Thermal Resistance of Spandrel Panels.

U-factors of opague assemblies within fenestration framing systems shall be determined in accordance with Table C402.1.4.3

TABLE C402.1.4.3 EFFECTIVE U-FACTORS FOR SPANDREL PANELS2

Rated R-value of Insulation between Framing

Members
Frame Type Spandrel Panel

R-4 |R-7 |R-10 |R-15 |[R-20 |R-25 |R-30

Single glass pane, stone, or metal

0.285 |0.259 |0.247 (0.236 |0.230 (0.226 |0.224
panel

. . b
Aluminum without Thermal Break™ |y 10 o1ass with no low-e coatings|0.273 [0.254 [0.244 [0.234 [0.229 |0.226 |0.223

Triple or low-e glass 0.263 |0.249 |0.241 (0.233 |0.228 |0.225 |0.223

Single glass pane, stone, or metal

0.243 (0.212 (0.197 |0.184 |0.176 |0.172 (0.169
panel

. . C
Aluminum with Thermal Break Double glass with no low-e coatings|0.228 [0.205 (0.193 |0.182 [0.175 [0.171 [0.168

Triple or low-e glass 0.217 /0.199 |0.189 (0.180 |0.174 |0.170 |0.167

Single glass pane, stone, or metal

0.217|0.180 |0.161 [0.145 |0.136 (0.130 |0.126
panel

i d
Structural Glazing Double glass with no low-e coatings|0.199 |0.172 |0.157 |0.143 |0.135 |0.129 |0.126

Triple or low-e glass 0.186 |0.165 |0.152 (0.140 |0.133 |0.128 |0.125

Single glass pane, stone, ormetal |, 4 16 105 |0.082 0.058 |0.045 [0.037 |0.031

panel

No framing or Insulation is

Continuous® Double glass with no low-e coatings|0.147 |0.102 |0.078 |0.056 |0.044 |0.036 |0.030
Triple or low-e glass 0.139 |0.098 |0.076 [0.055 |0.043 (0.035 |0.030

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE118



Opaque assembly U-factors based on designs tested in accordance with ASTM C1363 or NFRC 100 shall be permitted.
a. Interpolation outside of the table shall not be permitted. Spandrel panel assemblies in the table do not include metal
backpans.

Aluminum frame without a thermal break shall be used for systems where the mullion provides a thermal bridge through
"the insulation.

Aluminum frame with a thermal break shall be used for systems where a urethane or other nonmetallic element
" separates the metal exposed to the exterior from the metal that is exposed to the interior condition.

d. Structural glazing frame type shall be used for systems that have no exposed mullion on the interior.

No framing or insulation that is continuous shall be used for systems where there is no framing or the insulation is
" continuous and uninterrupted between framing.

Attached Files

e Table 4.3.8.pdf
http://localhost/proposal/282/754/files/download/59/

Reason Statement:

Considerable review time is spentin debating the appropriate classification and thermal properties of spandrel wall types. Not to
mention energy lost through the misrepresentation of U-factors. The new table, derived from Title 24 Appendix Table 4.3.8 and, a
variantin effectin NYCECC since 2020, provides clear direction as to how the differently insulated types for a proposed design should

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE119



be entered.

Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.

The intent of the proposal is to aid in compliance review and does not affect the cost of construction.

CEPI-44-21
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CEPI-45-21

IECC®: SECTION 202 (New), C402.1.4.3 (New), TABLE C402.1.4.3 (New), TABLE C407.4.1(1), ASHRAE Chapter 06 (New)
Proponents:

Helen Sanders, Facade Tectonics Institute/Technoform North America, representing The Facade Tectonics Institute
2021 International Energy Conservation Code

Add new definition as follows:

C202 LINEAR TRANSMITTANCE. Linear transmittance is a measure of additional heat loss at the interfaces between envelope
assemblies expressed in (BTU)/(hr ft °F). These interfaces include wall to roof, wall to floor, wall to foundation, wall to wall, and wall to
fenestration. It may be calculated based on methodology outlined in ASHRAE RP-1365.

Add new text as follows:

C402.1.4.3 Thermal bridging between assemblies.

The maximum linear transmittance between assemblies, including wall to roof, wall to floor, wall to wall, wall to foundation, and wall to
fenestration, shall not exceed that specified in Table C402.1.4.3

TABLE C402.1.4.3 Opaque Envelope Assembly Maximum Requirement, Linear Transmittance
Climate Zone 0Oand1/2 |3 |4 Exceptmarine|5 and Marine4/6 |7 |8
Linear Transmittance|0.55 |0.50/0.45|0.40 0.35 0.35/0.30/0.25

Revise as follows:
TABLE C407.4.1(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Portions of table not shown remain unchanged.

BUILDING COMPONENT PROPOSED
CHARACTERISTICS STANDARD REFERENCE DESIGN DESIGN

Type: same as proposed As proposed

Gross area: same as proposed As proposed

U-factor: as specified in Table C402.1.4 As proposed

Walls, above-grade Linear Transmittance: As specified in Table

C402.1.4.3 -As proposed

Solar absorptance: 0.75 As proposed

Emittance: 0.90 As proposed

Add new standard(s) as follows:

ASHRAE ASHRAE 180 Technology Parkway NW Peachtree Corners GA 30092

RP-1365 Thermal Performance of Building Envelope Details for Mid- and High-Rise Buildings
Staff Note: Proponent unable to provide required copies prior to printing of monograph.

Reason Statement:

Thermal bridging is widely recognized as a thermal performance degrader of building envelopes and is currently not typically
accounted for in building energy simulations nor in IECC. As a result, building designs appear to be better than they are, leading to a
performance gap between actual and as-designed energy use. The performance gap between as-built and as-designed has been
widely recognized globally. There is even a Wikipedia page dedicated to the issue [1]. The ASHRAE 90.1 Committee has been
working through the development of an extensive thermal bridging requirement to add to that standard in recognition of the issue.

The Building Envelope Thermal Bridging Guide [2] by BC Housing and the related Thermal Envelope websites [3] (see bibliography)
are excellent references that demonstrate the significant degrading impact of thermal bridging at the interfaces of envelope assemblies
and with the building structure. Another good resource to understand the thermal bridging issues is the BC Housing Guide to Low
Thermal Energy Demand for Large Buildings [4].

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CEl121



The experts at Morrison Hershfield who created the Thermal Bridging Guide have estimated that opaque panel assembly thermal
performance can be degraded by over 50% by thermal bridging through non-thermally broken attachment mechanisms [2]. They also
found that 13% of the heat loss through a typical steel stud wall with punched opening windows is due to the window to wall transition
and found itto be even higher with poorer edge details.

Also, without accounting for known thermal bridging in the base building in the total performance compliance path, improvements in
energy performance derived from techniques and solutions which address thermal bridging, can not be recognized. In fact, the “as-
proposed” building where linear transmittances are included from improved attachment and interface measures may look worse that
the base building where all the interfaces are currently assumed to be “perfect” [5].

ASHRAE Report RP1365 documents procedures for calculating thermal performance and a catalogue of common envelope details for
mid and high-rise construction that allows designers access to information to reduce uncertainty in thermal performance of envelope
components [6]. It can be used by design teams to calculate the linear transmittances of interfaces.

For simplicity, this proposal proposes requiring the same maximum linear transmittance values for all linear interfaces that represent
what s currently feasible from poor performance (0.55 BTU/hr ft °F) to relatively good performance (0.25 BTU/hr ft °F). To keep it simple,
we are proposing one maximum linear transmittance value for all interfaces.

As examples for context, an exposed slab projecting out past an exterior insulated steel stud wall is in the range of 0.45 BTU/hr ft °F. A
similar assembly without the projecting slab and continuous insulation has a linear transmittance 0.16 at the floor slab. A shelf angle
directly against the floor slab in an exterior insulated masonry wall has a linear transmittance of 0.35 BTU/hr ft °F. Window interfaces in
an exterior insulated EIFS wall has a linear transmittance under 0.2 BTU/hr ft °F and Passive House window interfaces are typically
less than 0.1 BTU/hr ft °F. So far, all values except for that proposed for climate zone 8, are easily achieved, with a lot of options to
move to details that will improve the performance. Even in climate zone 8 these buildings are already highly insulated and modifying
the interface details to meet the 0.25 BTU/hr it °F linear transmittance is relatively easy to achieve.

This proposal also aims to provide a relatively straightforward method to recognize thermal bridging in the base building when using
the total performance path. Since most buildings tend to use the performance path, we have chosen to focus on the U-factor approach
for the inclusion of default linear transmittance, since that is typically used in the performance compliance path.

In order to achieve net-zero performance we need to address these significant energy losses through thermal bridges at the envelope
and FTl feels like this is a good first step to move envelope performance and to get the design and construction industry thinking about
thermal bridges in the design process.

Bibliography:
[1] https://en.wikipedia.org/wiki/Performance gap

[2] Building Envelope Thermal Bridging Guide Building Envelope Thermal Bridging Guide (bchousing.org)
(https://www.bchousing.org/research-centre/library/residential-design-construction/building-envelope-thermal-bridging-guide?
__hstc=9930858.1b26ce8b438ffbb6f9d783f6c2a00c85.1615278158022.1615420880106.1622832660024.3&__hssc=9930858.1.1633
d307-483f-acb1-5ee6cbc56¢8f%7C4f33cb61-1a5d-4c4d-al14a-5e2a4afd3e3d)

[38] Thermal Envelope website: https:/thermalenvelope.ca/

[4] BC Housing Guide to Low Thermal Energy Demand for Large Buildings, https:/www.bchousing.org/research-
centre/library/residential-design-construction/guide-low-energy-demand-large-buildings&sortType=sortByDate

[5] Neil Norris, Thermal Bridging: Ignorance is not Bliss, 2016. https:/morrisonhershfield.com/bpa_library/thermal-bridging-ignorance-
is-not-bliss/

[6] ASHRAE RP-1365 -- Thermal Performance of Building Envelope Details for Mid- and High-Rise Buildings (techstreet.com)
Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

FTl practitioners do not believe that this proposal will increase the cost of initial construction since the values for linear transmittance
were chosen to reflect current practices in each climate zone. Where improved details do increase initial construction these will pay-off
through energy savings.
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CEPI-46-21

IECC®: C402.1.5
Proponents:

Helen Sanders, Facade Tectonics Institute/Technoform North America, representing The Facade Tectonics Institute
2021 International Energy Conservation Code

Revise as follows:
C402.1.5 Component performance alternative.

Building envelope values and fenestration areas determined in accordance with Egquation4-2 the following procedure shall be an
alternative to compliance with the U-, F- and C-factors in Tables C402.1.4 and C402.4 and the maximum allowable fenestration areas
in Section C402.4.1. Fenestration shall meet the applicable SHGC requirements of Section C402.4.3. Procedure:

1. Add up areas and UAs for each of the proposed building’s wall, roof, and fenestration types. (Proposed U x Proposed A)

2. Apportion total above-grade proposed area from the above to the prescriptive baseline building according to the maximum
allowable window-to-wall area and skylight-to-roof area.

3. Calculate UA for the above-grade wall, roof, and fenestration types for the prescriptive baseline building by multiplying the
apportioned areas with the prescriptive U-factors. (Prescriptive U x Prescriptive A)

4. Compare the sum of the proposed UAs to the sum of the prescriptive UAs. If the sum of proposed UAs is smaller than the sum of
the prescriptive UAs, then the proposed project is compliant.

A+B+C+D+Ex<Zero
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Reason Statement:

A traditional UA calculation compares the UA of the entire proposed building to the UA of the entire prescriptive code baseline building
matches the intent of the code. The above grade window-to-wall ratio for the prescriptive baseline building would be apportioned and
fixed at the maximum allowable percentage to allow for trade-off of exterior wall systems against each other in the proposed building.
The same applies to skylights and roofs. No trade off of fagade systems against better performing building services systems is
permitted anymore; the fagcade shall be code compliant within itself.

Equation 4-2 leads to erroneous results that allowed for excessive fenestration, which is counter to the intent of the compliance
approach. This proposal "fixes" the problem created by the existing equation and delivers on the original intent of the

section. The proposed procedure accounts for the envisioned penalty for excess fenestration above and beyond the permissible
window-to-wall ratio.

We recognize that this may not have exactly the right code language or formatting, but we hope that the committee will review the
section and support addressing the problem with equation 4-2.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

The proposed code update fixes an error with an equation and will not increase the cost of construction, as it limits excessive use of
lower performance fenestration, which means that the building will be more aligned with a prescriptive building.

CEPI-46-21
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CEPI-47-21

IECC®: C402.2.1.1,C402.2.1.2
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

Revise as follows:

C402.2.1.1 Tapered, above-deck insulation based on thickness.

Where used as a component of a roof/ceiling assembly R-value calculation, the sloped roof insulation R-value contribution to that
calculation shall use the average thickness in inches (mm) along with the material R-value-per-inch (per-mm) solely for R-value
compliance as prescribed in Section 402.1.3. The minimum thickness of tapered, above-deck roof insulation at its lowest point, gutter
edge, roof drain or scupper, shall be not less than 1 inch (25 mm).

Delete without substitution:

Reason Statement:

Provisions for "Minimum thickness, lowest point,” apply to tapered, above-deck installations of insulation, as intended.
Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.

The code change proposal will neither increase nor decrease the cost of construction.

CEPI-47-21
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CEPI-48-21

IECC®: C402.2.7
Proponents:

Amanda Hickman, representing Reflective Insulation Manufacturers Association (RIMA) (amanda@thehickmangroup.com)
2021 International Energy Conservation Code

Revise as follows:
C402.2.7 Airspaces.

Where the R-value of an airspace is used for compliance in accordance with Section C402.1, the airspace shall be enclosed in an
unventilated cavity bounded on all sides by building components and constructed to minimize airflow into and out of the enclosed
airspace. AirflewshatHbe-deemed-minimized-wherethe-enclosedairspaceistocated-ontheinteriorside-otthecontinuousairbarr

Lo L _

Reason Statement:

With the current focus by the energy building code bodies to increase energy efficiency every code cycle, itis imperative that code
language be technically accurate. Unfortunately in its current state, this section of the code is not.

The current language does not evaluate the realistic stipulations as they relate to air spaces.

1. The firstissue is the location of an “enclosed unventilated cavity”.
2. The second, is the specification for a test method for thermal performance of an air space on the exterior of the air barrier.

A masonry wall assembly that is built to the 2021 IBC will typically include an “enclosed airspace thatis bounded on all sides by
building components". This provides an “unventialled” condition as the “weep holes” provided for drainage do not promote a level of
air exchange that would affect the thermal performance of the system.

An air space thatis enclosed, unventilated and bounded by building components on all sides performs thermally the same regardless
of location. Itis not necessary to differentiate a location if the assembly meets these requirements. If an assembly has ventilation, a
mechanism or design for free air exchange, then the requirements are not met, and the air space cannot be utilized as a contributor to
the thermal performance of the assembly.

Free air exchange in a wall system requires “air in” and an avenue for “air out”. In order to achieve this with a masonry wall, it would
require “venting” in the upper and lower half of the wall. A series of weep holes across the lower extreme of the wall do not qualify as
venting which is necessary for a system to be ventilated.

The requirements related to ASTM C1363 are completely inappropriate and impossible to actually execute.

“ASTM C1363 Standard Test Method for Thermal Performance of Building Materials and Envelope Assemblies by Means of a Hot Box
Apparatus” specifies in Paragraph 1.14 “The test method does not permit intentional mass transfer of air or moisture through the
specimen during measurements”.

In regard to the specified “air movement rate” of 70 mm/second, this value is arbitrary. Data to substantiate this as a “real world” rate
has never been available or offered. This really is a moot point since the introduction of air movement into the apparatus is prohibited,
but further exemplifies the faults with this section/exception.

Cost Impact:
The code change proposal will decrease the cost of construction.

This code change simplifies the code and eliminates unnecessary requirements, which will decrease the cost of construction.
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CEPI-49-21

IECC®: C402.2.7
Proponents:

Martha VanGeem, representing Masonry Alliance for Codes and Standards; Charles Clark Jr, representing Brick Industry Association
(cclark@bia.org); Amanda Hickman, representing Reflective Insulation Manufacturers Association (RIMA)
(amanda@thehickmangroup.com)

2021 International Energy Conservation Code

Revise as follows:
C402.2.7 Airspaces.

Where the R-value of an airspace is used for compliance in accordance with Section C402.1, the airspace shall be enclosed in an
uhaventiated cavity constructed to minimize airflow into and out of the enclosed airspace. Aifflew-shallbe-deemed-minimized-wherethe

Reason Statement:

The current requirement is unnecessarily complicated. ASHRAE Research Project Report 1759: “Impact of Air-Flow on Thermal
Performance of Airspaces Behind Cladding” shows that the R-value of air spaces is significant. Huygen and Sanders have shown that
wall assemblies incorporating anchored clay masonry veneer experience only a 0.2% reduction in thermal performance due to open
weep holes. The R-value of an enclosed air space in a wall cavity is based primarily on radiation and not convection. The R-value
behind a fagade does not appreciably decrease due to a small amount of air circulation in a cavity on the exterior side of the
continuous air barrier. The first sentence is the requirement. The term "unventilated" has been removed because it (1) is not defined,
(2) is challenging to define with respect to wall construction, and (3) is ambiguous.

The second sentence in the existing code is a deemed to comply statement. This is not necessary because the the air space does not
need to be inside the continuous air barrier per the two reports cited above. ASHRAE 90.1 inserted this sentence as a compromise
position, not based on data, in a more comprehensive proposal on air spaces, before the referenced reports were published.

The word "enclosed" includes the concept of "bounded on all sides by building components” so that phrase is not needed (although
we have no objection to keeping that phrase and placing itin the first sentence if it provides clarity).

The exception in the current code is not really an exception. The exception is an additional requirement for air spaces on the outside of
the continuous air barrier. This is not necessary because the the air space does not need to be inside the continuous air barrier per the
two reports cited above. In addition, ASTM C1363 is a hot box test for determining heat transfer through assemblies and was not
developed as a test method that introduces air flow within a specimen. This modification of the test method is not within the scope of
the ASTM C1363 and is challenging to perform correctly. It should not be cited.

Bibliography:

Rahiminejad M., and Khovalyg, D., 2020, ASHRAE Research Project Report 1759: “Impact of Air-Flow on Thermal Performance of
Airspaces Behind Cladding”, sponsored by TC 4.4, Building Materials and Building Envelope Performance, ASHRAE,
Atlanta, ASHRAE.org

Huygen, N. C., and Sanders, J.P., 2019a, “Air Flow Within a Brick Veneer Cavity Wall,” Thirteenth North American Masonry
Conference, ed. P. Dillon and F. Fonseca, The Masonry Society, Longmont, CO. masonrysociety.org

Cost Impact:
The code change proposal will decrease the cost of construction.

This simplifies the code and will decrease the cost of construction.
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CEPI-50-21

IECC®: C402.3, TABLE C402.3
Proponents:

Kimberly Cheslak, New Buildings Institute, representing NBI (kim@newbuildings.org)
2021 International Energy Conservation Code

Revise as follows:
C402.3 Roof solar reflectance and thermal emittance.

Low-sloped roofs directly above eeeted-conditioned spaces in-Glimate-Lores8-threugh-3-shall comply with one or more of the options
in Table C402.3.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of Table C402.3:
Portions of the roof that include or are covered by the following:
1.1. Photovoltaic systems or components.
1.2. Solar air or water-heating systems or components.
1. 1.3. Vegetative roofs or landscaped roofs.
1.4. Above-roof decks or walkways.
1.5. Skylights.

1.6. HVAC systems and components, and other opaque objects mounted above the roof.

Portions of the roof shaded during the peak sun angle on the summer solstice by permanent features of the building or by
"permanent features of adjacent buildings.

Portions of roofs that are ballasted with a minimum stone ballast of 17 pounds per square foot (74 kg/m2) or23 psf (117
' kg/m2) pavers.

4. Roofs where not less than 75 percent of the roof area complies with one or more of the exceptions to this section.

TABLE C402.3 MINIMUM ROOF REFLECTANCE AND EMITTANCE OPTIONS?

Climate Zone 0-3 4-5 |[6-8

Three-year-aged solar reflectance/3-year [Frree-year-aged-setarrefieciance-index®of 55-and-3-yearaged (0.55/0.75NR
aged thermal emittance® thermal-emittanee®™ot0-750.63/0.75

Three-year-aged solar reflectance indexd [Fhree-yearaged-setarrefiectance-indexof 64-75 64 |NR

The use of area-weighted averages to comply with these requirements shall be permitted. Materials lacking 3-year-aged
a. tested values for either solar reflectance or thermal emittance shall be assigned both a 3-year-aged solar reflectance in
accordance with Section C402.3.1 and a 3-year-aged thermal emittance of 0.90.
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b. Aged solar reflectance tested in accordance with ASTM C1549, ASTM E903 or ASTM E1918 or CRRC-S100.
c. Aged thermal emittance tested in accordance with ASTM C1371 or ASTM E408 or CRRC-S100.

Solar reflectance index (SRI) shall be determined in accordance with ASTM E1980 using a convection coefficient of 2.1

d. Btu/h x ft2 x °F (12 W/m? x K). Calculation of aged SRI shall be based on aged tested values of solar reflectance and
thermal emittance.

Reason Statement:

Installing a cool roof is a relatively inexpensive energy conservation measure to passively reduce cooling load in warmer regions. Cool
roofs strongly reflect sunlight and efficiently radiate heat away from the roof surface. Cool roofs are generally light colors like white or
grey, but also are available in a variety of traditional colors by using cool-colored pigments. Installing a cool roof reduces the
conduction of heat into the building, thus reducing the need for air-conditioning in conditioned spaces. Minimizing the need for air
conditioning saves energy and money, and the decreased load helps to moderate peak grid demand during heat waves and very hot
summer afternoons, thereby reducing the risk of power outages. Decreasing the convection of heat into the building also offers
increased occupant comfort in unconditioned buildings.

Cool roofs also decrease the amount of heat transferred from the roof to the air, thus mitigating the urban heat island effect. Decreased
urban temperatures slow the formation of ground-level ozone, which is the primary component of smog — known to aggravate
respiratory iliness. Extreme heat is the number one weather-related killer in the U.S. In cities, this is a particular concern due to the
urban heatisland, where temperatures can be 9 to 16 degrees (Fahrenheit) higher than surrounding rural areas. This is due, in part, to
the fact that about 60% of urban surfaces are covered by roofs and pavements. Studies have shown that a 10-percentage point
increase in urban surface reflectivity would reduce the number of deaths during heat events by an average of 6%. With 80% of the
world’s population projected to live in an urban area within the next 50 years, and in a warming climate with more extreme heat events,
itis likely that even more lives could be saved if cool roofs were more widely installed.

Cool roofs are currently required by 2021 IECC commercial new construction requirements in Climate Zones 0 to 3 per Section
C402.3. This proposal would expand cool roof requirements to Climate Zones 4 and 5 and increase the SRI threshold for Climate
Zones 0 to 3 to be consistent with cool roof requirements in Title 24. This proposal also corrects an editorial mistake in the code that
refers to a solar reflectance index of 55 when it should read as a solar reflectance of requirement 0.55. There are approximately 3,000
roofing products listed with Cool Roof Rating Council (CRRC) and a majority of those are appropriate for both low-sloped and steep-
sloped installations. Product types include single-ply membranes, fluid applied coatings and membranes, asphaltic membranes and
modified bitumen-based products, and metal products. Within all of these product types, products that meet the 2021 IECC SRI
requirements are available. More than one-third of the CRRC-rated products suitable for low-slope installations would still meet the
proposed increase in SRI requirement for Climate Zones 0 to 3, across all the product types previously referenced. Recent analysis
indicates that these cool roof products can be installed at no additional cost to the consumer.

These cool roof products also consistently save energy. According to modeling completed by LBNL and access via the Cool Surface
Savings Explorer, an increase in the SRI of a roof from 16, the average SRI of an aged typical roof product, to the proposed SRl of 64
and the current commercial cool roof requirement for Climate Zones 0 to 3, would resultin average annual energy cost savings for
commercial buildings of 0.77% in Climate Zone 4A, 2.18% in Climate Zone 4B, 1.02% in Climate Zone 4C, 0.83% in Climate Zone 5A
and 0.98% in Climate Zone 5B.

Increasing the SRI requirements in Climate Zones 0 through 3 to an SRl of 75, the current requirement for commercial roofs in Title 24-
2019, would also yield additional energy cost savings. Based on the analysis referenced above, the estimated annual energy cost
savings of going from an SRl of 64 (IECC 2021 requirement) to 75 are 0.46% in Climate Zone 1A, 0.40% in Climate Zone 2A, 0.51% in
Climate Zone 2B, 0.43% in Climate Zone 3A, 0.49% in Climate Zone 3B, and 0.54% in Climate Zone 3C. It should be noted that the
study modeled an increase in roof solar reflectance from 0.20 to 0.40 and 0.60. To obtain the SRl values cited here, the thermal
emittance was assumed to be 0.85.
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The proposed amendment also aligns the climate zone applicability of cool roofs (IECC climate zones 0 to 5) in the commercial IECC
with proposed cool roof requirement submitted as an amendment to the residential IECC.

Bibliography:

Kalkstein , Laurence, et al. Assessing the Health Impacts of Urban Heat Island Reduction Strategies in the District of Columbia, Global
Cool Cities Alliance, https://www.coolrooftoolkit.org/wp-content/uploads/2013/10/DC-Heat-Mortality-Study-for-DDOE-FINAL.pdf.

Solar-Reflective “Cool” Walls: Benefits, Technologies, and Implementation, California Energy Commission, Apr. 2019,
https://www.energy.ca.gov/sites/default/files/2021-06/CEC-500-2019-040.pdf.

Farahmand, Farhad, et al. Title 24 Codes and Standards Local Ordinances: Cost-Effectiveness Study for Cool Roofs FINAL Report for
All Climate Zones, PG&E, 30 Mar.
2016,https:/localenergycodes.com/download/506/file_path/fieldList/2016%20C00!%20R00fs%20Cost-Eff%20Report.pdf.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

Cool roof products save energy in Climate Zones 4 and 5 and can be installed at no additional cost. An increase in
SRl values for Climate Zones 0 to 3 can also be done at no incremental cost and will also result in additional energy savings. More
details on energy savings are described in the reason statement above.

CEPI-50-21
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IECC®: C402.3.1
Proponents:

Darren Meyers, P.E., representing International Energy Conservation Consultants LLC (dmeyers@ieccode.com); Mark Graham,
representing National Roofing Contractors Association (mgraham@nrca.net)

2021 International Energy Conservation Code

Delete without substitution:

Reason Statement:

The provisions of C402.3.1 are now incorporated into CRRC S100-2021 as will be updated via the ICC Referenced Standards
procedures for the Consensus Standard.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
The code change proposal will neither increase nor decrease the cost of construction.

CEPI-51-21
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CEPI-52-21

IECC®: TABLE C402.4
Proponents:

Helen Sanders, Facade Tectonics Institute/Technoform North America, representing The Facade
Tectonics Institute

2021 International Energy Conservation Code
Revise as follows:

TABLE C402.4
BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS
0 AND 1 2 3 4 6 7 8
EXCEPT
MARINE
Vertical fenestration
U-factor
Fixed | 0-50- 045040 (0420.38 [0360.32 | 0:360.32 | 034 0.31 | 029 0.26 | 6268 0.25
fenes | 0.45
tratio
n
Oper | 0.62 0.60 0.54 0.45 0.45 0.42 0.36 0.32
able
fenes
tratio
n
Entra | 0.83 0.77 0.68 0.63 0.63 0.63 0.63 0.63
nce
doors
SHGC
Fi | Ope |Fi | Ope | Fi |Ope |Fi [Ope |Fi | Ope | Fi | Ope | Fi | Ope [ Fi | Ope
xe |rabl | xe |rabl | xe [rabl | xe |rabl | xe | rabl | xe | rabl | xe | rabl | xe | rabl
d e d e d e d e d e d e d e d e
PF< 0. {021 0. [023]0. {023 0. [033]0. [033]0. (034 0. [0.36 |0. [0.36
0.2 23 25 25 36 38 38 40 40
02=< (0. |025 (0. |028 (0. 1028 (0. |040 (0. [040 (0. [041 (0. |043 0. |043
PF< |28 30 30 43 46 46 48 48
0.5
PF= [0 [034 0. [0370. {037 0. [053]0. [053]0. [054]0. [0.58 0. [0.58
0.5 37 40 40 58 61 61 64 64
Skylights
U- 0. 0. 0. 0. 0. 0. 0. 0.
factor | 70 65 55 50 50 50 44 41
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SHG | 0. 0. 0. 0. 0. 0. N N
C 30 30 30 40 40 40 R R

NR = No Requirement, PF = Projection Factor..
Reason:

The members of the Fagade Tectonics Institute (FTI) recognize that in order to reach net zero goals by
2030, the IECC needs to ratchet down envelope energy efficiency quickly over the next two or three code
revisions to achieve that goal. The Department of Energy identified a “net zero energy” window as having
a U-factor of 0.10 BTU/°F.hr.ft? (Reference [1]) and they identified that fenestration with U-factors of 0.15
BTU/°f.hr.ft? could save 1 Quadrillion BTUs annually over the current (2006) building stock (0.71 Quads
from heating and 0.31 Quads from cooling) if implemented in all US buildings. This report also
demonstrates the importance of U-factor in cooling climates based on the cooling energy reduction, as
does a paper from the FTI World Congress in 2020 which is included in the bibliography [2].

According to Steve Selkowitz from LBNL, the results of several of their studies indicate that fenestration
U-factors between 0.10 to 0.20 Btu/°f.hr.ft?> are likely to be appropriate to get to net zero across most
climate zones, with variation also depending on window area (more area needing lower U-factor).
Whether 0.20 or 0.10 or somewhere in between is considered the net-zero target, the IECC window
performance change from cycle to cycle is not on a track to achieving close to net zero window
performance by 2030. Even if we assume 0.15 BTU/of.hr.ft2 is the target to meet, and we consider the
current 0.29 in climate zone 8, the 2024, 2027 and 2030 values would need to be 0.24, 0.19 and 0.15
respectively. And we are proposing 0.25 and 0.26 for climate zones 7 and 8 respectively. The lower
climate zones need to have larger changes. For climate zone 6, to get to 0.15 BTU/of.hr.ft2 in 2030, the
values in 2024 and 2027 if changed linearly would need to be 0.28 and 0.21 respectively. If the target is
0.20, the reduction would be 0.29 and 0.24 in 2024 and 2027. This represents a more aggressive path
than we have proposed here.

Currently, though, U=0.20 Btu/°f.hr.ft? aluminum commercial windows are available from several north
American fabricators [3] and better performance is possible with even better glass packages. This
performance is typical of business-as-usual construction in northern Europe due to tighter code
requirements which have been in place there over the last two or more decades. A series of articles in
Intelligent Glass Solutions [4-6] provides a review of the adoption of fenestration technologies and
correlations to energy codes around the globe. Where energy codes are tighter, higher performance
fenestration has become business-as-usual, and economies of scale help achieve cost-effectiveness.
The fenestration industry easily supplies this performance, and the technology is readily available [4]. It is
just waiting for wider adoption to drive economies of scale in the U.S. The glazing and facade industry is
increasing global, so solutions available in some parts of the world can be adapted and made available in
others as needed.

The challenge for adoption in the U.S. is related more to economies of scale which impacts cost than a
technology readiness issue — technologies are available (warm-edge spacer, complex polyamide thermal
barriers, high-performance low-e coatings, room side low-e coatings, triple pane insulating glass), often
with a long track record. Indeed, Canadian fenestration requirements are moving more rapidly than in the
U.S. and are driving fabricators who provide products to both markets to deliver higher performance
fenestration, accelerating adoption of technologies already standard in Europe, and is supporting the
achievement of economies of scale, and thus lower cost.

FTIl is proposing that the fixed fenestration U-factors be reduced by 10% across all climate zones (except
for climate zone 8 where the recommended reduction is less than 10%). While the specifics vary with
current U-factor requirement in each zone, and details of the fenestration system under consideration, the
technology for better insulating glass performance and for higher-performance thermally broken frames
exists in the US and more broadly globally. This is especially true in the middle and southern climate
zones where the fenestration U-factor performance being proposed is already required in the more
northern zones, and thus has already been shown to be both available and cost-effective in those climate
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zones. Moving the requirements to more southern climate zones should not lead to barriers in availability,
and will only help with driving economies of scale.

When considering cost-effectiveness, bigger thermal improvements can allow other disruptive changes in
designs. For example, a change of a curtain wall to wider thermal barrier and triple glazing can eliminate
the perimeter heating system that is typically used to address comfort - a big cost savings that can pay for
the triple glazing and better frames.

Envelope first — Positioning for resilience: While improving the resilience of a building to acute
weather events doesn’t have a payback on energy cost, and may cost more in upfront investment, there
is a payback on human health and economic productivity. Atelier 10 carried out a study for Urban Green
simulating the impact of buildings with different envelope performance on human survivability in a
summer power outage and a winter power outage [7]. It clearly demonstrated that current code
performance is not sufficient to support occupants for extended periods in these conditions, yet a high-
performance envelope with higher than code thermal performance requirements can provide a survivable
environment in both extremes of hot or cold.

Efficiency first - Positioning for decarbonization: There is a big push on the grid side to electrify and
decarbonize buildings to get to net zero carbon. This involves a switch from gas heating/boilers to electric
heat pumps, both in new construction and retrofit. DOE has a program — GEB or Grid Interactive Efficient
Buildings. In new construction, an aggressive envelope performance should mean not only lower energy
bills, but lower peak loads, lower costs for HVAC systems and lower cost for PV/storage and grid
upgrades. In retrofit and new construction, at scale, the utilities will have massive new heating loads that
occur 6AM in winter (electric heating), when photovoltaics are useless. Heating loads need to be
minimized, and better facades will be needed to minimize those loads.

According to Steve Selkowitz of LBNL, there have been a few studies and jurisdictions (New York and
British Columbia) that have started to explore this issue of peak load shifting with electrification and
decarbonization of the grid and include them in their building strategies [8,9]. All have identified a high-
performance building envelope as a necessity.

Below is a more specific discussion for each climate zone.
Climate zones 0 and 1

For climate zones 0 and 1, we are proposing a U-factor of 0.45 BTU/°F.hr.ft> which at a minimum means
that frames must have at least a small thermal barrier (perhaps only thermally improved) and can be
achieved by standard “business-as-usual” curtainwall systems, an air filled IGU with a standard low-e
coating and aluminum spacer. This level of performance is easy to achieve (some might say trivial to
achieve) with current business as usual components, and has lower performance than the business-as-
usual fenestration currently required in the mixed climate zones. Given the data that supports the impact
of thermal performance in cooling dominated climate zones, FTI believes that increasing the performance
level required in climate zones 0 and 1 to achieve at least a minimum level of thermal performance is
indicated. Indeed, it may warrant being more aggressive. A recent article reviewing the status of thermal
performance regulations in very hot climates around the globe indicate that countries in the middle east
have more stringent U-factor requirements than colder parts of the U.S. [10]. The UAE has a fenestration
U-factor requirement of between 1.9 to 2.1 W/m?K (either EN or NFRC method) which is 0.33-0.37
BTU/°f.hr.ft? [10]. This is much lower than we are proposing here, and which is being proposed in climate
zones 2 and 3 either. The lower end of the range required in UAE is similar to the proposal for climate
zones 4-6 which are much cooler climates than that of the Middle East.

Climate zone 2

Fenestration with a U-factor of 0.45 BTU/°f.hr.ft? is currently trivial for the industry to provide. Moving from
a U-factor of 0.45 to 0.40 BTU/°F.hr.ft? in climate zone 2 can be often achieved with the addition of argon
gas to the insulating glass unit — which often comes with no or minimum additional cost. Some fabricators
offer argon for no upcharge currently as it is easier to keep production consistent and for other technical
reasons associated with the IG edge seal system. There are other ways that the U-factor can be
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achieved, such as by employing a wider thermal barrier, room-side low-e coating or warm-edge spacer.
Moving to a 0.40 BTU/°F.hr.ft> seems an obvious, easy, progression. The technology is readily available
at scale and the incremental cost is marginal. Reducing the U-factor of the frame and edge of glass will
also support lowering solar heat gain coefficient since the solar heat gain coefficient of the frame is
directly proportional to its U-factor.

Climate zone 3

Moving from a U-factor of 0.42 to 0.38 BTU/°F.hr.ft? is also straightforward. A standard frame with a small
thermal barrier can achieve 0.38 BTU/°F.hr.ft?. The industry is also set up to provide this level of
performance with a simple frame with small thermal barrier and simple low-e coated insulating glass unit
plus gas filling, a second low-e, a warm-edge spacer or wider thermal barrier in the frame.

Climate zones 4-6

U-factors of 0.31-0.32 BTU/°f.hr.ft? can be achieved with dual pane IGUs in a high-performance window
(with wide thermal barriers) using argon-filling, warm-edge spacer and possibly a second low-e coating,
and relatively more easily in a 2 or 4 sided-structurally glazed curtainwall where there is no exterior metal
to cause thermal bridging. There appear to be plenty of curtainwall systems at 0.30 and above in the
NFRC certified product database, although triple pane may be needed for some framing systems,
depending on their thermal performance.

It should also be noted that a fixed fenestration U-factor of 0.30 BTU/°F.hr.ft2 is currently required
currently by New York City (climate zone 5) energy code for metal fixed fenestration installed under 95 ft
and 0.36 for metal fixed fenestration above 95ft (presumably because of increased structural
requirements above 95 ft). How common is it for designers to change fenestration type/performance in tall
buildings at the 95ft point (~7-9 stories)?

Climate zones 7-8

The current requirements for these zones require triple pane systems. We are proposing moving the
current requirement for zone 8 to zone 7, and slightly reducing the requirement for zone 8 to support
incremental improvement. We believe we need to continue to take steps to get to the net zero target of
between 0.10 to 0.20 btu/°f.hr.ft?, and it requires conditioning the market to provide these products so that
they can then be adopted in the lower climate zones in subsequent code revisions.

Making the changes in the more southern climate zones (1-6) are more important to driving down carbon

emissions since they constitute a much larger proportion of the building stock compared to climate zones

7 and 8. However, changes in climate zones 7 and 8 are important for conditioning the market such that it
is ready to supply this performance and scale for the more populous climate zones.

Bibliography:
[1] LBNL 60049: Zero Energy Windows; https://eta-publications.lbl.gov/sites/default/files/60049.pdf

[2] H. Sanders, U-factor matters in hot climates, Fagade Tectonics World Congress 2020.
https://www.facadetectonics.org/papers/u-factor-matters-in-hot-climates

[3] Links to examples of commercially available R5 windows in the U.S.:
http://www.wausauwindow.com/index.cfm?pid=44&pageTitle=Product%20Detail&priD=15
https://www.schueco.com/us/architects/products/windows

https://www.kawneer.com/kawneer/north_america/en/product_related_doc.asp?prod_id=4306&doc_id=1
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[4] Part 1 - Global connections: The correlation between code stringency and energy-saving technology
adoption. https://igsmag.com/market-trends/environmental/global-connections-the-correlation-between-
code-stringency-and-energy-saving-technology-adoption-part-1/

[5] Part 2 — Global connections: The correlation between code stringency and energy-saving technology
adoption. https://igsmag.com/market-trends/environmental/part-2-global-connections-the-correlation-
between-code-stringency-and-energy-saving-technology-adoption/
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https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=21-IEPR-06

[9] British Columbia’s Clean Buildings Strategy Presentation to CEC. TN# 237958. Link to docket:
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Cost Impact:
The code change proposal will increase the cost of construction.

Decreasing the U-factor requirements will increase the cost of construction. By how much depends on the
climate zone. In some cases, where the addition of argon gas fill may only be needed, this comes at no to
marginal additional first cost. Based on the discussions above, cost-effectiveness assessments of
improving fenestration thermal performance therefore need to consider more than just simplistic
assessments of upfront capital cost and payback on cost of energy. The social cost of carbon — the
economic costs of future impacts of climate change caused by emissions today — needs to be factored
into the cost of energy. And the impact of improving a building’s resilience on preserving human health.
Plus the benefit to the renewable electrical grid of being able to reduce peak heating loads in the
mornings and reduce electric cooling loads. Also, if we continue to only make U-factor stringency
improvements when it can product a short-term payback on current energy costs which don’t include the
cost of carbon, we are not going to reach net zero by 2030.

We are currently working with FTI contractor members to gather more up to date cost data on the impact
of incrementally reducing fenestration U-factor. We will follow up and provide this to the committee as
soon as it is completed.

CEPI-52-21
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CEPI-53-21

IECC®: SECTION 202 (New), TABLE C402.4, C402.4.3, C405.1.1

Proponents: Kimberly Newcomer, representing NBI (kim@newbuildings.org)

2021 International Energy Conservation Code

Add new definition as follows:

CURTAIN WALL. An external non-bearing wall intended to separate the exterior nonconditioned and interior conditioned spaces consisting of any
combination of framing materials, fixed glazing, opaque glazing, operable windows, or other in-fill materials.

Revise as follows:
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TABLE C402.4 BUILDING ENVELOPE FENESTRATION MAXIMUM U-FACTOR AND SHGC REQUIREMENTS

NR = No Requirement, PF = Projection Factor.

C402.4.3 Maximum U-factor and SHGC. The maximum U-factor and solar heat gain coefficient (SHGC) for fenestration shall be as specified in
Table C402.4.

Exception: Curtain wall fenestration and fenestration products certified to meet the North American Fenestration Standard/Specification for an
Architectural Window (AW) in Group R occupancies shall be permitted to use the U-factors for All Other.

The window projection factor shall be determined in accordance with Equation 4-5.

(Equation 4-5)
where:

PF = Projection factor (decimal).

A = Distance measured horizontally from the farthest continuous extremity of any overhang, eave or permanently attached shading device to the
vertical surface of the glazing.

B = Distance measured vertically from the bottom of the glazing to the underside of the overhang, eave or permanently attached shading device.

Where different windows or glass doors have different PF values, they shall each be evaluated separately.

C405.1.1 Lighting for dwelling units. Nedess-than-96-pereentot-thep Permanently installed lighting serving dwelling units, excluding kitchen
appliance lighting, shall be provided by lamps with an efficacy of not less than 65 Im/W or luminaires with an efficacy of not less than 45 Im/Ws-e¢

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE141



Exception: Lighting that complies with Sections C405.2.4 and C405.3.

Reason: This combination of proposals seeks to align the requirements of multifamily dwelling units across the two sides of the code. Currently
there are large discrepancies in terms of system design, control and stringency between a 3-story MF building and a 4-story MF building. This leads
to market confusion, enforcement inconsistencies, and large potential untapped energy savings. This revision and its companion seek to close
these gaps and create a common set of requirements for multifamily buildings.

The 2022 version of Title 24 has created a new section to regulate MF buildings - similar to a more "omnibus" proposal submitted by NBI previously.
Based on feedback from that submission to not create a new section, this proposal instead works to align the sections that currently exist.

Bibliography: https://newbuildings.org/resource/multifamily-building-guide/
https ://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency

Cost Impact: The code change proposal will neither increase nor decrease the cost of construction.
For commercial buildings, these changes match current market availability of products and should not change the cost of construction.
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CEPI-54-21

IECC®: C402.4.3 (New)

Proponents:

Emily Toto, representing ASHRAE (etoto@ashrae.org)
2021 International Energy Conservation Code

Add new text as follows:
C402.4.3 Fenestration Orientation.

The vertical fenestration shall comply with either equation C402.4.3.1 or C402.4.3.2 forClimate Zones 0 through 3. The vertical
fenetration shall comply with either equation C402.4.3.1 or C402.4.3.3 forClimate Zones 4 through 8.

Aw < (At)/4 and Ae < (At)/4 (equation C402.4.3.1)

Ay X SHGC,,, < (A7 X SHGC,)/4 and Agx SHGC < (A7.x SHGC,)/4 (equation C402.4.3.2)

Ay, X SHGC,, < (A7 x SHGC,)/5 and Agx SHGC < (A7.x SHGC,)/5 (equation C402.4.3.3)

where:

A, = west-oriented vertical fenestration area

AE = east-oriented vertical fenestration area

AI= total vertical fenestration area

SHGC: = SHGC criteria in Tables C402.4

SHGCE = SHGC for east-oriented fenestration

SHGCW = SHGC for west-oriented fenestration

Exceptions:

Buildings with shade on more than 75 percent of the east- and west-oriented vertical fenestration areas from permanent projections,
1. existing buildings, existing permanent infrastructure, or topography at9 a.m. and 3 p.m., respectively, on the summer solstice (June
21 in the northern hemisphere.)

Buildings where the west-oriented and east-oriented vertical fenestration area does not exceed 20% of the gross wall area for each
"of those fagades.

3. Buildings in Climate Zone 8.

Reason Statement:

Orientation is one of the least expensive and most impactful energy conservation strategies available to the design community. It has
been proven historically for centuries that a good orientation can increase passive winter heating and control for solar gain in cooling.

Bibliography:

ANSI/ASHRAE/IES Standard 90.1-2019 Energy Standard for Buildings Except Low-Rise Residential Buildings
Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.

This proposal has no costimpact as we are not requiring any physical material changes or increase in insulation values or fenestration
technology improvements that would impact a projects first cost.

CEPI-54-21
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CEPI-55-21

IECC®: C402.5,C402.5.1,C402.5.1.1,C402.5.1.2, C402.5.1.5, C402.5.2, C402.5.2 (New), C402.5.2.1 (New), C402.5.2.2 (New),
C402.5.3,C402.5.3 (New), C402.5.3.1 (New), C402.5.4 (New), C402.5.1.3, C402.5.1.4, C402.5.4, C402.5.5, C402.5.6, C402.5.7,
C402.5.8,C402.5.9,C402.5.10,C402.5.11, C402.5.11.1

Proponents:

Theresa A Weston, The Holt Weston Consultancy, representing The Air Barrier Association of America (ABAA)
(holtweston88@gmail.com)

2021 International Energy Conservation Code
Revise as follows:

C402.5 Air leakage—thermal envelope.
Fhe Air leakage control for the but/d/ng thermal enve/ope shall comply W|th SectionsC402. 5 1 and Sections C402.5.6 through Section

C402. 5 1 Air barriers.

A continuous air barrier shall be provided throughout the building thermal envelope. The continuous air barriers shall be located on
the inside or outside of the building thermal envelope, located within the assemblies composing the building thermal envelope, or any
combination thereof. The air barrier shall comply with Sections C402.5.1.1, and C402.5.1.2.

Exception: Air barriers are not required in buildings located in Climate Zone 2B.
C402.5.1.1 Air barrier construction.

The continuous air barrier shall be constructed to comply with the following:

The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints and
"assemblies.

Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals
2. shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist
positive and negative pressure from wind, stack effect and mechanical ventilation.

Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion, contraction and mechanical vibration. Joints and seams associated with
penetrations shall be sealed in the same manner or taped. Sealing materials shall be securely installed around the penetration so

3. as notto dislodge, loosen or otherwise impair the penetrations’ ability to resist positive and negative pressure from wind, stack
effect and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner thatis recommended
by the manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls
or ceilings.

Recessed lighting fixtures shall comply with Section C402.5.10. Where similar objects are installed that penetrate the air barrier,
" provisions shall be made to maintain the integrity of the air barrier.

Revise as follows:
C402.5.1.2 Air barrier compliance..

A continuous air barrier for the opaque building envelope shall comply with the-feHewing:the provisions of Section C402.5.2.

Exception: The following buildings or portions of buildings that meet the provisions of Section C402.5.4:
1. Buildings or Group R and I occupancy in Climate Zones 3C and 5C, or
2. Buildings of other than Group R and | occupancy in Climate Zones 3B, 3C and 5C.
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3. Buildings of other than Group R and | occupancy larger than 5,000 square feet (464.5 m2) floor area in Climate Zones 0B, 1, 2A. 4B
and 4C.

4 Buildings of other than Group R and | occupancy between 5,000 square feet (464.5 m2) and 50,000 square feet (4645 m2) floor

"area in Climate Zones 0A, 3A and 5B.

A review of the construction documents and other supporting data shall be conducted to assess compliance with the requirements
"in Section C402.5.1.

Inspection of continuous air barrier components and assemblies shall be conducted during construction while the air barrier is still
"accessible for inspection and repair to verify compliance with the requirements of Sections C402.5.1.3 and C402.5.1.4.

A final commissioning report shall be provided for inspections completed by the registered design professional or approved
agency. The commissioning report shall be provided to the building owner or owner's authorized agent and the code official. The

"report shall identify deficiencies found during the review of the construction documents and inspection and details of corrective
measures taken.

1. Where buildings have fewer than eight testing units, each testing unit shall be tested.

For buildings with eight or more testing units, the greater of seven units or 20 percent of the testing units in the building shall be
tested, including a top floor unit, a ground floor unit and a unit with the largest testing unit enclosure area. For each tested unit that

" exceeds the maximum air leakage rate, an additional two units shall be tested, including a mixture of testing unit types and
locations.
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Add new text as follows:

C402.5.2 Building Thermal Envelope Testing.

Buildings or portions of building shall comply with Section C402.5.2.1.

Exception: Buildings with Group R and | occupancies that have been tested in accordance with C402.5.3.
C402.5.2.1 Building thermal envelope air leakage.

The measured air leakage shall not exceed 0.40 cfm/ft2 (2.0 L/s x m2) of the building thermal envelope area at a pressure differential
of 0.3 inch water gauge (75 Pa) when tested in accordance with C402.5.2.2.

Exception: Where the measured air leakage rate exceeds 0.40 cfm/ft2 (2.0 L/s x m2) but does not exceed 0.60 cim/fi2 (3.0 L/s x m2). a
diagnostic evaluation using smoke tracer or infrared imaging shall be conducted while the building is pressurized along with a visual
inspection of the air barrier. Any leaks noted shall be sealed where 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 comply with the requirements of this section.

C402.5.2.2 Building thermal envelope testing criteria.

The building thermal envelope shall be tested in accordance with ASTM E779. ANSI/RESNET/ICC 380, ASTM E3158 or ASTM E1827
or an equivalent method approved by the code official. Alternatively. portions of the building shall be tested and the measured air
leakages shall be area weighted by the surface areas of the building envelope in each portion. The weighted average test results shall
not exceed the whole building leakage limit. In the alternative approach, the following portions of the building shall be tested:

1. The entire envelope area of all stories that have any spaces directly under a roof.

The entire envelope area of all stories that have a building entrance, exposed floor, or loading dock, or are below grade.3.
2. Representative above-grade sections of the building totaling at least 25 percent of the wall area enclosing the remaining
conditioned space.
Delete without substitution:

1. The entire envelope area of all stories that have any spaces directly under a roof.

2. The entire envelope area of all stories that have a building entrance, exposed floor, or loading dock, or are below grade.

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

Add new text as follows:

C402.5.3 Dwelling and sleeping unit enclosure testing.

The measured air leakage of the building thermal envelope shall not exceed 0.30 cfm/ft2 (1.5 L/s m2) of the testing unit enclosure area
at a pressure differential of 0.2 inch water gauge (50 Pa) when tested in accordance with C402.5.2.1.

C402.5.3.1 Testing criteria.

The building thermal envelope shall be tested in accordance with ASTM E779. ANSI/RESNET/ICC 380, ASTM E1827, ASTM E3158 or
an equivalent method approved by the code official. Where multiple dwelling units or sleeping units or other occupiable conditioned
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spaces are contained within one building thermal envelope, each unit shall be considered an individual testing unit, and the building
air leakage shall be the weighted average of all testing unit results, weighted by each testing unit's enclosure area. Units shall be
tested separately with an unguarded blower door test as follows:

1. Where buildings have fewer than eight testing units, each testing unit shall be tested.
For buildings with eight or more testing units, the greater of seven units or 20 percent of the testing units in the building shall be
tested, including a top floor unit, a ground floor unit and a unit with the largest testing unit enclosure area. For each tested unit that
" exceeds the maximum air leakage rate, an additional two units shall be tested, including a mixture of testing unit types and
locations.
C402.5.4 Building envelope design and construction verification.

Materials and assemblies that are part of the continuous air barrier shall comply with Sections C402.5.4.1 and C402.5.4.2,
respectively. Fenestration shall comply with C402.5.5. The installation of the continuous air barrier shall be verified by the code official,
a registered design professional or approved agency in accordance with the following:

A review of the construction documents and other supporting data shall be conducted to assess compliance with the requirements
"in Section C402.5.1.

Inspection of continuous air barrier components and assemblies shall be conducted during construction while the air barrier is still
"accessible for inspection and repair to verify compliance with the requirements of Sections C402.5.1.3 and C402.5.1.4.

A final commissioning report shall be provided for inspections completed by the registered design professional or approved
agency. The commissioning report shall be provided to the building owner or owner’s authorized agent and the code official. The

"report shall identify deficiencies found during the review of the construction documents and inspection and details of corrective
measures taken.

Revise as follows:
640625+43-C402.5.4.1 Materials.

Materials with an air permeability not greater than 0.004 cfm/ft? (0.02 L/s x m2) under a pressure differential of 0.3 inch water gauge
(75 Pa) when tested in accordance with ASTM E2178 shall comply with this section. Materials in ltems 1 through 16 shall be deemed
to comply with this section, provided that joints are sealed and materials are installed as air barriers in accordance with the
manufacturer’s instructions.

1. Plywood with a thickness of not less than 3/g inch (10 mm).

2. Oriented strand board having a thickness of not less than 3/8 inch (10 mm).

3. Extruded polystyrene insulation board having a thickness of not less than 1/2 inch (12.7 mm).

4. Foil-back polyisocyanurate insulation board having a thickness of not less than 1/2 inch (12.7 mm).

5. Closed-cell spray foam having a minimum density of 1.5 pcf (2.4 kg/m3) and having a thickness of not less than 11/2 inches (38
mm).

6 Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less than 4.5
" inches (113 mm).

7. Exterior or interior gypsum board having a thickness of not less than 1/2 inch (12.7 mm).
8. Cementboard having a thickness of not less than 1/2 inch (12.7 mm).

9. Built-up roofing membrane.
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10. Modified bituminous roof membrane.

11. Single-ply roof membrane.

12. A Portland cement/sand parge, or gypsum plaster having a thickness of not less than 5/8 inch (15.9 mm).
13. Cast-in-place and precast concrete.

14. Fully grouted concrete block masonry.

15. Sheet steel or aluminum.

16. Solid or hollow masonry constructed of clay or shale masonry units.
G402.:5-+4-C402.5.4.2 Assemblies.

Assemblies of materials and components with an average air leakage not greater than 0.04 cfm/ft? (0.2 L/s x m2) under a pressure
differential of 0.3 inch of water gauge (w.g.)(75 Pa) when tested in accordance with ASTM E2357, ASTM E1677 , ASTM D8052 or
ASTM E283 shall comply with this section. Assemblies listed in ltems 1 through 3 shall be deemed to comply, provided that joints are
sealed and the requirements of Section C402.5.1.1 are met.

1. Concrete masonry walls coated with either one application of block filler or two applications of a paint or sealer coating.

2. Masonry walls constructed of clay or shale masonry units with a nominal width of 4 inches (102 mm) or more.

3. A Portland cement/sand parge, stucco or plaster not less than 1/2 inch (12.7 mm) in thickness.

54025-4-C402.5.5 Air leakage of fenestration.

The air leakage of fenestration assemblies shall meet the provisions of Table C402.5.4. Testing shall be in accordance with the
applicable reference test standard in Table C402.5.4 by an accredited, independent testing laboratory and /abeled by the
manufacturer.

Exeeptions-Exception:

4+ Field-fabricated fenestration assemblies that are sealed in accordance with Section C402.5.1.

64062-5-5C402.5.6 Rooms containing fuel-burning appliances.
In Climate Zones 3 through 8, where combustion air is supplied through openings in an exterior wall to a room or space containing a
space-conditioning fuel-burning appliance, one of the following shall apply:

1. The room or space containing the appliance shall be located outside of the building thermal envelope.

The room or space containing the appliance shall be enclosed and isolated from conditioned spaces inside the building thermal
envelope. Such rooms shall comply with all of the following:
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2.1. The walls, floors and ceilings that separate the enclosed room or space from conditioned spaces shall be insulated to be not
less than equivalent to the insulation requirement of below-grade walls as specified in Table C402.1.3 or Table C402.1.4.

The walls, floors and ceilings that separate the enclosed room or space from conditioned spaces shall be sealed in

22. accordance with Section C402.5.1.1.

2.3. The doors into the enclosed room or space shall be shall be fully gasketed.

2.4. Water lines and ducts in the enclosed room or space shall be insulated in accordance with Section C403.

Where an air duct supplying combustion air to the enclosed room or space passes through conditioned space, the duct shall

25 be insulated to an R-value of not less than R-8.

Exception: Fireplaces and stoves complying with Sections 901 through 905 of the International Mechanical Code, and Section
2111.14 of the International Building Code.

54025-:6-C402.5.7 Doors and access openings to shafts, chutes, stairways and elevator lobbies.

Doors and access openings from conditioned space to shafts, chutes stairways and elevator lobbies not within the scope of the
fenestration assemblies covered by Section 6462-5-4 C402.5.5 shall be gasketed, weather-stripped or sealed.

Exceptions:

1. Door openings required to comply with Section 716 of the International Building Code.

2. Doors and door openings required to comply with UL 1784 by the International Building Code.
640257 C402.5.8 Air intakes, exhaust openings, stairways and shafts.

Stairway enclosures, elevator shaft vents and other outdoor air intakes and exhaust openings integral to the building envelope shall be
provided with dampers in accordance with Section C403.7.7.

64025-8 C402.5.9 Loading dock weather seals.

Cargo door openings and loading door openings shall be equipped with weather seals that restrict infiltration and provide direct
contact along the top and sides of vehicles that are parked in the doorway.

5402-5-3 C402.5.10 Vestibules.

Building entrances shall be protected with an enclosed vestibule, with all doors opening into and out of the vestibule equipped with
self-closing devices. Vestibules shall be designed so that in passing through the vestibule it is not necessary for the interior and
exterior doors to open at the same time. The installation of one or more revolving doors in the building entrance shall not eliminate the
requirement that a vestibule be provided on any doors adjacent to revolving doors.

Exceptions: Vestibules are not required for the following:

1. Buildings in Climate Zones 0 through 2.

Doors not intended to be used by the public, such as doors to mechanical or electrical equipment rooms, or intended solely for
"employee use.

3. Doors opening directly from a sleeping unitor dwelling unit.
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4. Doors that open directly from a space less than 3,000 square feet (298 m2) in area.

5. Revolving doors.
6. Doors used primarily to facilitate vehicular movement or material handling and adjacent personnel doors.

Doors that have an air curtain with a velocity of not less than 6.56 feet per second (2 m/s) at the floor that have been tested in
accordance with ANSI/AMCA 220 and installed in accordance with the manufacturer’s instructions. Manual or automatic controls

“shall be provided that will operate the air curtain with the opening and closing of the door. Air curtains and their controls shall
comply with Section C408.2.3.

5462-5-+6 C402.5.11 Recessed lighting.

Recessed luminaires installed in the building thermal envelope shall be all of the following:
1.IC-rated.

Labeled as having an air leakage rate of not more 2.0 cfm (0.944 L/s) when tested in accordance with ASTM E283 ata 1.57 psf (75
" Pa) pressure differential.

3. Sealed with a gasket or caulk between the housing and interior wall or ceiling covering.

54062-5-+ C402.5.12 Operable openings interlocking.

Where occupancies utilize operable openings to the outdoors that are larger than 40 square feet (3.7 m2) in area,

such openings shall be interlocked with the heating and cooling system so as to raise the cooling setpointto 90°F (32°C) and lower
the heating setpointto 55°F (13°C) whenever the operable opening is open. The change in heating and cooling setpoints shall occur
within 10 minutes of opening the operable opening.

Exceptions:

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.

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

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

64025144 C402.5.12.1 Operable controls.
Controls shall comply with Section C403.14.
Reason Statement:

This proposal restructures the existing code for clarity, reduces redundancy and possible contradiction between sections. Section
C402.5 is currently one of the most intricate and potentially confusing sections of the code, and this proposal seeks to simplify it by
improving the flow of the text. No technical requirements are intended to be changed by this proposal.

The restructuring separates sections specifying the air leakage maximum values from sections specifying the methods by which these
values are tested and verified. This will allow an easier revision of the code as new technology and/or test methods are deployed in the
industry.

Cost Impact:

The code change proposal will neither increase nor decrease the cost of construction.
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This is a restructuring of the section, but does not change technical requirements.

CEPI-55-21
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CEPI-56-21

IECC®: C402.5,C402.5.3, C402.5.2, C402.5.1,C402.5.1.1,C402.5.1.2,C402.5.1.3,C402.5.1.4,C402.5.1.5
Proponents:

David Collins, representing SEHPCAC (sehpcac@iccsafe.org)

2021 International Energy Conservation Code

Revise as follows:
C402.5 Air leakage—thermal envelope.
The building therma/ enve/ope shall comply with

eempt-y—wrth—Seetleﬁs—G492—5—7—G492—5ﬂ3—&Hd—G492—5—9—Sectlons C402.54 throuqh C402 5 1 1 and be tested in accordance W|th

Section C402.5.1 or C402.5.2. Where buildings are exempted from testing by C402.5.1 and C402.5.2 they shall comply with Section

C402.5.3.

54062-5-3-C402.5.1 Buildingthermat-envelepetestingWhole building thermal envelope testing..

The building thermal envelope shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM E3158 or ASTM E1827

oran equwalent Qgroved method apﬁfeved—by—the—eee\e—e#retaJr %meas&red—awte&h&ge—sha#&e%e*eeed—@*&@—etm%ﬁ*ﬁe—%rm%}
v 5 - Alternatively, portions of the building

shall be tested and the measured air leakages shaII be afeawelghted by area by the surface areas of the building envelope in each

portion. The weighted average test results shall not exceed the whole building leakage limit. trthe-alterrative-appreach;Where using

weighted averages for compliance, the following portions of the building shall be tested:

1. The entire thermal envelope area of all stories that have any spaces directly under a roof.

The entire envelope area of all stories that have a building entrance, expesed-fleer; or a floor above unconditioned area.era
"loading dock, or are below grade.

3. eeﬁdmeﬁed—seaee—Portlons of the bU|Id|nq totaling not Iess than 25 percent of the waII area enclosmq the condltloned space not
otherwise required to be tested.

The measured air leakage shall not exceed 0.40 cfm/ft? (2.0 L/s x m2) of the building thermal envelope area at a pressure differential of
0.3 inch water gauge (75 Pa).

Exeeption-Exceptions:
Where the measured air leakage rate exceeds 0.40 cfm/ft® (2.0 L/s x m?) but does not exceed 0.60 cfm/ft? (3.0 L/s x m?), a
diagnostic evaluation using smoke tracer or infrared imaging shall be conducted while the building is pressurized along with a

1. visual inspection of the air barrier. Any leaks noted shall be sealed where 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 comply with the requirements of this section.

2. Buildings in Climate Zones 2B, 3B. 3C. and 5C.
3. Buildings larger than 5,000 square feet (464.5 m2) floor area in Climate Zones 0B, 1, 2A, 4B and 4C.
4. Buildings between 5,000 square feet (464.5 m2) and 50,000 square feet (4645 m2) floor are in Climate Zones 0A, 3A and 5B.

C402. 5 2 Dwellmg and sleeplng unit enclosure testing.
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where dwelling and sleeping units shall be tested in accordance with this section or with C402.5.1. The building thermal envelope
shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM E1827 or an equivalent approved method. Where
multiple dwelling units or sleeping units are contained within one building thermal envelope, each unit shall be considered an
individual testing unit, and the building air leakage shall be the weighted average of all unit tests. Weighting shall be by each unit's
enclosure area. Units shall be tested separately with an unguarded blower door test as follows:

1. Where buildings have fewer than eight testing units, each testing unit shall be tested.

teeationsnot less than seven units or 20 percent of the bunqu s testmq units, whichever is qreater shall be tested A top floor unit,
a ground floor unit and the unit with the largest enclosure area shall be tested. For each tested unit that exceeds the maximum air

- leakage rate, two additional units shall be tested. The measured air leakage shall not exceed 0.30 cfm/ft2 (1.5 L/s m2) of the testing
unit enclosure area at a pressure differential of 0.2 inch water gauge (50 Pa).

Exceptions:

1. Buildings complying with Section C402.5.1

2. Buildings in Climate Zones 2B, 3C, and 5C.
£402-5-4C402.5.3 AirBarriers-.

A continuous air barrier shall be provided throughout the building thermal envelope. The continuous air barriers shall be located on
the inside or outside of the building thermal envelope, located within the assemblies composing the building thermal envelope, or any
combination thereof. The air barrier shall comply with Sections 646254+4anrd-G462.5-+-2.C402.5.3.1 and C402.5.3.2.

Exception: Air barriers are not required in buildings located in Climate Zone 2B.

64025-4++4C402.5.3.1. Air barrier construction.

The continuous air barrier shall be constructed to comply with the following:

1 The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints and
"assemblies.

Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals
. shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist
positive and negative pressure from wind, stack effect and mechanical ventilation.

Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion, contraction and mechanical vibration. Joints and seams associated with
penetrations shall be sealed in the same manner or taped. Sealing materials shall be securely installed around the penetration so
. as not to dislodge, loosen or otherwise impair the penetrations’ ability to resist positive and negative pressure from wind, stack
effect and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner thatis recommended

by the manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls
or ceilings.

4 Recessed lighting fixtures shall comply with Section C402.5.10. Where similar objects are installed that penetrate the air barrier,
" provisions shall be made to maintain the integrity of the air barrier.

64062-54+2C402.5.3.2 Air barrier compliance..

wing:Buildings or portions of buildings that do not
complete air barrler testing shall meet the provisions of Sectlon C402 5.3.5 and either Section C402.5.3.3 or C402.5.3.4.
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6406254+3C402.5.3.3 Materials.

Materials with an air permeability not greater than 0.004 cfm/ft? (0.02 L/s x m2) under a pressure differential of 0.3 inch water gauge
(75 Pa) when tested in accordance with ASTM E2178 shall comply with this section. Materials in ltems 1 through 16 shall be deemed
to comply with this section, provided that joints are sealed and materials are installed as air barriers in accordance with the
manufacturer’s instructions.

—_

Plywood with a thickness of not less than 3/8 inch (10 mm).

2. Oriented strand board having a thickness of not less than 3/8 inch (10 mm).

3. Extruded polystyrene insulation board having a thickness of not less than 1/2 inch (12.7 mm).

4. Foil-back polyisocyanurate insulation board having a thickness of not less than 1/2 inch (12.7 mm).

5. Closed-cell spray foam having a minimum density of 1.5 pcf (2.4 kg/m3) and having a thickness of not less than 11/2 inches (38
mm).

6. Open-cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and 2.4 kg/m3) and having a thickness of not less than 4.5
inches (113 mm).

7. Exterior or interior gypsum board having a thickness of not less than 1/2 inch (12.7 mm).

8. Cementboard having a thickness of not less than 1/2 inch (12.7 mm).
9. Built-up roofing membrane.

10. Modified bituminous roof membrane.
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11. Single-ply roof membrane.

12. A Portland cement/sand parge, or gypsum plaster having a thickness of not less than 5/8 inch (15.9 mm).
13. Cast-in-place and precast concrete.

14. Fully grouted concrete block masonry.

15. Sheet steel or aluminum.

16. Solid or hollow masonry constructed of clay or shale masonry units.

640625+4+4C402.5.3.4 Assemblies.

Assemblies of materials and components with an average air leakage not greater than 0.04 cfm/ft? (0.2 L/s x m2) under a pressure
differential of 0.3 inch of water gauge (w.g.)(75 Pa) when tested in accordance with ASTM E2357, ASTM E1677 , ASTM D8052 or
ASTM E283 shall comply with this section. Assemblies listed in ltems 1 through 3 shall be deemed to comply, provided that joints are
sealed and the requirements of Section 6482-5-+-4+C402.5.3.1 are met.

1. Concrete masonry walls coated with either one application of block filler or two applications of a paint or sealer coating.

2. Masonry walls constructed of clay or shale masonry units with a nominal width of 4 inches (102 mm) or more.

3. A Portland cement/sand parge, stucco or plaster not less than 1/2 inch (12.7 mm) in thickness.

5402-5-4-5C402.5.3.5 Building envelope performance verification.
The installation of the continuous air barrier shall be verified by the code official, a registered design professional or approved agency
in accordance with the following:

A review of the construction documents and other supporting data shall be conducted to assess compliance with the requirements
"in Section 6462:5-+-C402.5.3.

Inspection of continuous air barrier components and assemblies shall be conducted during construction while the air barrier is still
2. accessible for inspection and repair to verify compliance with the requirements of Sections 6462-5-4+-3C402.5.3.3 and
G402-5-4+4.C402.5.3.4.

A final commissioning report shall be provided for inspections completed by the registered design professional or approved
agency. The commissioning report shall be provided to the building owner or owner's authorized agent and the code official. The

"report shall identify deficiencies found during the review of the construction documents and inspection and details of corrective
measures taken.

Reason Statement:

There were several approved code change proposals of the air leakage provisions in the last code development cycle. The
combination of those proposals has resulted in a section in dire need of a reorganization for clarity and ease of use. This proposal
does not change provisions but does restructure the entirety of Section C405 and subsections to clarify the requirements and make it
easier for users to understand. This includes:

Moving testing sections up and air barrier section behind them as the air barrier section is used only when testing is not required
via exception stated in the testing sections. Renumbering as appropriate.

Adding a clarification that the Group R & | sleeping and dwelling unit testing is optional. Group R & I buildings are permitted to use

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE155



whole building testing. This section further clarifies that if these buildings do not test per the sleeping and dwelling unit testing
requirements, they shall test per the whole building test section.

Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.
There is no cost impact associated with the reorganization of this code language.

CEPI-56-21
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CEPI-57-21

IECC®: SECTION 202 (New), C402.5, C402.5.1.2, C402.5.2, C402.5.3 (New), C402.5.3.1 (New), C402.5.3.2 (New), C402.5.3, C406.1,
TABLE C406.1(1), TABLE C406.1(2), TABLE C406.1(3), TABLE C406.1(4), TABLE C406.1(5), C406.9

Proponents:
Emily Toto, representing ASHRAE (etoto@ashrae.org)
2021 International Energy Conservation Code

Add new definition as follows:
C202 AIR LEAKAGE.

The uncontrolled air flow through the building envelope caused by pressure differences across the building envelope due to factors
such as wind. inside and outside temperature differences. stack effect, and imbalance between supply and exhaust air systems. Air
leakage can move inward (infiltration) or outward (exfiltration) through the building envelope.

Revise as follows:
C402.5 Air leakage—thermal envelope.

The building thermal envelope of all buildings less than 10.000 ft2 (1000 m2) shall be tested in accordance with Section C402.5.2 or

C402 5.3 and shall aIso complv with Sections C402.5.7, C402 5.8, and C402. 5 9 sha#eempky—m#i—Seeﬁeﬁs—G%—ﬂﬁeugh—Seeﬂeﬁ
v o -5-3- The building thermal

envelope of all other buildings shall comply with Sections C402.5.1 through C402.5.11.1, orthe bundlnq thermal envelope shall be

tested in accordance with Section 402.5.2 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.

Delete and substitute as follows:

Buildings or portions of buildings, including Group R and | occupancies, shall meet the provisions of Section C402.5.2.
1.
Exception: Buildings in Climate Zones 2B, 3C and 5C.

Buildings or portions of buildings other than Group R and | occupancies shall meet the provisions of Section C402.5.3.

Exceptions:

) 1. Buildings in Climate Zones 2B, 3B, 3C and 5C.
2. Buildings larger than 5,000 square feet (464.5 m2) floor area in Climate Zones 0B, 1, 2A, 4B and 4C.
3. Buildings between 5,000 square feet (464.5 m?) and 50,000 square feet (4645 m?) floor area in Climate Zones 0A, 3A and 5B.
Buildings or portions of buildings that do not complete air barrier testing shall meet the provisions of Section C402.5.1.3 or

"C402.5.1.4 in addition to Section C402.5.1.5.

C402.5.1.2 Documentation requirements.

The continuous air barrier shall be designed and installed in the following manner:

Components designed to provide the continuous air barrier and the component’s position within of each building envelope
"assemblies shall be clearly identified on construction documents.
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The joints, interconnections, and penetrations of the continuous air barrier components shall be detailed in the construction
2. documents.

The continuous air barrier shall extend over all surfaces of the building envelope and be identified in the construction documents to
"be continuous across the components of the below-grade areas, walls, fenestration, doors, and roofs.

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.

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:

5.1. Joints around fenestration and door frames.

50 Junctions between walls and floors, between walls at building corners, between walls and roofs including parapets and
copings, and walls at foundations.

5.3. Penetrations through the continuous air barrier in building envelope roofs, walls, and floors.

.54, Building assemblies used as ducts or plenums.
5.5. Joints, seams, connections between planes, and other changes in continuous air barrier materials.

5.6. Building and service components projecting through or attached through the continuous air barrier.

Junctions of the continuous air barrier that separate conditioned spaces from unconditioned spaces, semiheated spaces, and

7.
5 areas that are not enclosed spaces.

Revise as follows:

C402.5.2 Dwelling and sleeping unit enclosure testing.

The building thermal envelope shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM E1827 or an equivalent
method approved by the code official. Testing shall be performed by an independent third party. The measured air leakage shall not

exceed 0.30 cfm/ft? (1.5 L/s m?) of the testing unit enclosure area at a pressure differential of 82 0.3 inch water gauge (5875 Pa).
Where multiple dwelling units or sleeping units or other occupiable conditioned spaces are contained within one building thermal
envelope, each unit shall be considered an individual testing unit, and the building air leakage shall be the weighted average of all
testing unit results, weighted by each testing unit's enclosure area. Units shall be tested separately with an unguarded blower door test
as follows:

1. Where buildings have fewer than eight testing units, each testing unit shall be tested.

For buildings with eight or more testing units, the greater of seven units or 20 percent of the testing units in the building shall be
tested, including a top floor unit, a ground floor unit and a unit with the largest testing unit enclosure area. For each tested unit that

" exceeds the maximum air leakage rate, an additional two units shall be tested, including a mixture of testing unit types and
locations.

Add new text as follows:
C402.5.3 Building thermal envelope testing.
Testing shall be conducted excluding HVAC related elements in the building thermal envelope and be performed by an independent

third party.
C402.5.3.1 Whole-building pressurization method.

The building thermal envelope shall be tested in accordance with ASTME31580r and equivalent method approved by the code
official.

C402.5.3.2 Whole-building pressurization methods for small buildings, dwellings, and sleeping units.

For buildings less than 10,000 fi2 (1000 m3) or buildings or portions of buildings with Group R and | occupancies the building thermal
envelope shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC380, ASTM E3158 or ASTM E1827 or and equivalent
method approved by the code official.

Revise as follows:

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15 CE158



eran-cquivalentmethod-approved-by-thecode-official- The measured air leakage shall not exceed 0.40 cfm/ft? (2.0 L/s x m2) of the
building thermal envelope area at a pressure differential of 0.3 inch water gauge (75 Pa). Alterrativelyportions-efthe buildingshall-be

Exception: Where the measured air leakage rate exceeds 8-480.35 cfm/ft? (2.0 L/s x m2) but does not exceed 6-660.45 cfm/ft? (3.0L/s

x m2), a diagnostic evaluation using smoke tracer or infrared imaging shall be conducted while the building is pressurized along with a
visual inspection of the air barrier. Any leaks noted shall be sealed where 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 comply with the requirements of this section. Where the measured air leakage rate
exceeds 0.45 cfm/ft2-(2.2 L/s'm?), corrective actions must be made to the envelope and an additional test completed where results are
0.45 cfm/ft2 (2.2 L/s'm2) or less in order to demonstrate compliance.

C406.1 Additional energy efficiency credit requirements.

New buildings shall achieve a total of 10 credits from Tables C406.1(1) through C406.1(5) where the table is selected based on the
use group of the building and from credit calculations as specified in relevant subsections of Section C406. Where a building contains
multiple-use groups, credits from each use group shall be weighted by floor area of each group to determine the weighted average
building credit. Credits from the tables or calculation shall be achieved where a building complies with one or more of the following:

1. More efficient HVAC performance in accordance with Section C406.2.

2. Reduced lighting power in accordance with Section C406.3.

3. Enhanced lighting controls in accordance with Section C406.4.

4. On-site supply of renewable energy in accordance with Section C406.5.

5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.

6. High-efficiency service water heating in accordance with Section C406.7.

7. Enhanced envelope performance in accordance with Section C406.8.

8. Reduced airinfilirationair leakage in accordance with Section C406.9

9. Where notrequired by Section C405.12, include an energy monitoring system in accordance with Section C406.10.

Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) system in accordance with Section

10. C406.11.
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11. Efficient kitchen equipment in accordance with Section C406.12.

TABLE C406.1(1) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

CLIMATE ZONE
SECTION ?2 & ?2 & 2A2B3A 3B 3C4A4B4C5A5B5C6A6B7 8
C406.2.1: 5% heating efficiency improvement NA NA NANANANANANANANA1T NANA1 1 NA1
C406.2.2: 5% cooling efficiency improvement 6 6 55 4 4 3 3 322212 2 21
C406.2.3: 10% heating efficiency improvement NA NA NANANANANANANANA2 1 1 2 2 NAT1
C406.2.4: 10% cooling efficiency improvement 11 12 109 7 7 6 5 6 4 4 5 3 4 3 3 3
C406.3: Reduced lighting power 9 8 9 9 9 9 108 9 9 7 8 8 6 7 7 6
C406.4: Enhanced digital lighting controls 2 2 2 2 2 2 2 2222221211
C406.5: On-site renewable energy 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
C406.6: Dedicated outdoor air 4 4 4 4 4 3 2 5 3 2 5 3 2 7 4 5 3

C406.7.2: Recovered or renewable water NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

heating

C406.7.3: Efficient fossil fuel water heater NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C406.7.4: Heat pumpwater heater NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C406.8: Enhanced envelope performance 1 4 2 4 4 3 NA7 4 5 107 6 11 10 14 16
C406.9: Reduced air infiltrationleakage 2 1 1 2 4 1 NA8 2 3 114 1 158 116
C406.10: Energy monitoring 4 4 4 4 3 3 3 3 3 3 2 32 2 2 22
C406.11: Fault detection and diagnostics system 2 2 2211111111111 11

NA = Not Applicable.

TABLE C406.1(2) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND | OCCUPANCIES

CLIMATE ZONE

SECTION (1): & (1)2 & 2A2B3A 3B 3C4A4B4C5A5B5C6A6B7 8
C406.2.1: 5% heating efficiency improvement NA NA NANA1 NANA1 NA1 1 1 1 2 1 2 2
C406.2.2: 5% cooling efficiency improvement 3 3 2 21 1 1 1 1 NA1 1 NA1 1 1 NA
C406.2.3: 10% heating efficiency improvement  NA NA NANA1 NANA1 1 1 2 2 1 3 2 3 4
C406.2.4: 10% cooling efficiency improvement 5 5 4 3 231 2211111111
C406.3: Reduced lighting power 2 2 2 2 2 2 2 2 2 2 2 2222 2°:2
C406.4: Enhanced digital lighting controls NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C406.5: On-site renewable energy 8 8 8 87 88 v 777 7 7 7 7 77
C406.6: Dedicated outdoor air system 3 4 3 3 4 2 NA6 3 4 8 5 5 107 1112
g:;t?r;;z:RecoveredOrre”ewab'ewater 10 9 11 10 13 12 15 14 14 15 14 14 16 14 15 15 15
C406.7.3: Efficient fossil fuel water heater 5 5 6 6 8 7 8 8 8 9 9 9 10109 10 11
C406.7.4: Heat pump water heater 6 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
C406.8: Enhanced envelope performance 3 6 3 5 4 41 4 3 3 45 3 5 46 6
C406.9: Reduced air irfiltratiorleakage 6 5 3 116 4 NA7 3 3 9 5 1 136 8 3
C406.10: Energy monitoring 1 1 1111111111111 1 1
C406.11: Fault detection and diagnostics system 1 1 1 1 1 1 NA1T 1 NA1 1 NA1 1 1 A1

NA = Not Applicable.

TABLE C406.1(3) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP E OCCUPANCIES

CLIMATE ZONE
SECTION
?2& ?g& 2A 2B 3A 3B 3C4A4B4C5A5B5C6A6B7 8
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C406.2.1: 5% heating efficiency improvement
C406.2.2: 5% cooling efficiency improvement
C406.2.3: 10% heating efficiency improvement
C406.2.4: 10% cooling efficiency improvement
C406.3: Reduced lighting power

C406.4: Enhanced digital lighting controls
C406.5: On-site renewable energy

C406.6: Dedicatedoutdoor air system
C406.7.2: Recoveredor renewable water
heating?

C406.7.3: Efficient fossil fuel water heater?

C406.7.4: Heat pump water heater?
C406.8: Enhanced envelope performance
C406.9: Reduced air infiltrationleakage
C406.10: Energy monitoring

C406.11: Fault detection and diagnostics system 1

NA = Not Applicable.

a. For schools with showers or full-service kitchens.

TABLE C406.1(4) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP M OCCUPANCIES

SECTION

C406.2.1: 5% heating efficiency improvement
C406.2.2: 5% cooling efficiency improvement
C406.2.3: 10% heating efficiency improvement
C406.2.4: 10% cooling efficiency improvement
C406.3: Reduced lighting power

C406.4: Enhanced digital lighting controls
C406.5: On-site renewable energy

C406.6: Dedicated outdoor air system

C406.7.2: Recovered or renewable water
heating

C406.7.3: Efficient fossil fuel water heater
C406.7.4: Heat pump water heater
C406.8: Enhanced envelope performance
C406.9: Reduced air irfitirationleakage
C406.10: Energy monitoring

C406.11: Fault detection and diagnostics system 2

NA = Not Applicable.

TABLE C406.1(5) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR OTHER® OCCUPANCIES

SECTION

C406.2.1: 5% heating efficiency improvement
C406.2.2: 5% cooling efficiency improvement
C406.2.3: 10% heating efficiency improvement

2021 PUBLIC INPUT TO THE 2021 IECC, IRC CH. 11, AND ICCPC CH. 15

NA NA NANA1T 1 1 1 1 2 1 2 1 2 2 3 4
4 4 332222111 1NAT 1 1 NA
NA NA NA1T 1 1 1 2 3 4 3 43 4 35 7
7 8 7 6 5 43 4312212221
8 8 8 98 9 98 998987877
2 2 2 22 222222222221
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1 1 1t 111 11111111111
NA 1 11111223232 333H5
NA NA NANANANANA1 NANA1 1 NA1 1 1 1
3 7 3 42 411312 3 NA4 3 6 9
1 1 1 2 NANANANANANA1 NANA4 1 4 3
3 3 3 3333332232222 2
2 1t 1 1111111111112
CLIMATE ZONE
(1):& ?g& 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A6B 7 8
NA NA NANA1 1 NA1 1 2 2 2 2 3 2 3 4
5 6 4 4 33122112 NA1T 1 1 NA
NA NA NA1T 1 1 1 2 2 4 3 455 3 6 8
9 12 9 86 6 3 4 41 2 3 NA2 2 2 1
13 13 15 14 16 14 17 15 15 14 12 14 14 16 16 14 12
3 3 4 3 4 3 4 4 4 3 3 33 4 4 3 3
8 8 8 88 88887 7777776
3 4 3 3331322232434 4
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4 6 3 43 316 44454605289
1 1 1 211 NA3 1 1 3217 3 6 3
4 5 5 5 5 4 4 4 4 3 3 4 3 4 4 4 3
2 221 111111111122
CLIMATE ZONE
0A & 1A 0B & 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A5B5C6A6B7 8
NA NA NA NA 1 1 12122 33
5 5 4 4 33 2 22 1211111
NA NA NA 1 2 2333343%55
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(406.2.4: 10% cooling efficiency improvement 8 8 7 5 3 4 2 2 3 2 2 2 2 2
C406.3: Reduced lighting power 8 9 9 9 9 108 9 9 7 8 8 8 8 8 7
C406.4: Enhanced digital lighting controls 2 2 2 2 222 2222322221
C406.5: On-site renewable energy 8 8 8 8 88 8 887 7777777
C406.6: Dedicated outdoor air system 3 4 3 3 432 53354375176
C406.7.2: Recovered or renewable water heating ® 10 9 11 10 13 12 15 14 14 15 14 14 16 14 15 1515
C406.7.3: Efficient fossil fuel water heater © 5 5 6 6 87 8 8 8 9 9 9 10109 1011
C406.7.4: Heat pump water heater ° 6 5 55555 5555555555
C406.8: Enhanced envelope performance 3 6 3 4 3 41 5 435547 6 910
C406.9: Reduced air infiltrationleakage 3 2 2 4 4 2 NA6 2 2 6 4 1 105 7 4
C406.10: Energy monitoring 3 3 3 3333 3332322232
C406.11: Fault detection and diagnostics system 2 2 221111111111 111

NA = Not Applicable.
a. Other occupancy groups include all groups except Groups B, E, I, M and R.
b. For occupancy groups listed in Section C406.7.1.

C406.9 Reduced airnfiltratienair leakage.

AirinfiltrationAir leakage shall be verified by whole-building pressurization testing conducted in accordance with Section
C402.5.3.1. ASTM-EASor ASTM-E1827 by-anindependentthirdparty- The measured aieakagerateair leakage of the buiding
envelepebuilding thermal envelope shall not exceed 0.25 cfm/ft? (2.0L/sxm ) under a pressure differential of 0.3 inches water

column (75 Pa), with the calculated surface area being the sum of the above- and below-grade building envelope. A report that
includes the tested surface area, floor area, air by volume, stories above grade, and leakage rates shall be submitted to the code
official and the building owner.

Reason Statement:
This proposal brings the IECC 2021 into alignment with an ongoing addendum to ASHRAE 90.1-2019. Iltdoes three things:

1. ltupdates the required pressure differential that is more typically used in commercial buildings (75 Pa).

2. ltupdates the target air leakage rate for commercial buildings to match what was proven to be cost effective in the 90.1

deliberations.

It adds a requirement for testing of all buildings less than 10,000 square feet.

4. Restructures the whole building air tightness testing language clarify and simplify the complaince path. Revoves overlapping
exceptions, repeated testing references, and utilizes the new ASTM E3158 to eliminate the need for IECC prescribed
modifications to the standard testing methodoligies. The new ASTM E3158 provides guidance and clarifications for large
multizone buildings, whereas the previous references lacked the clarity.

w

Cost Impact:
The code change proposal will increase the cost of construction.

These proposed changes were considered to be cost effective in the ASHRAE 90.1 committee which resulted in the public review draft
-addendumt. The 90.1 process uses an approximately 40-year life to perform a life cycle cost assessment. The analysis includes an
incremental increase in construction costs, national electric and gas rates, and resulted in a positive a Net Present Value.

CEPI-57-21
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CEPI-58-21

IECC®: C402.5,C402.5.1.2,C402.5.2,C402.5.3, C406.9
Proponents:

Mark Lyles, representing New Buildings Institute (markl@newbuildings.org); Gayathri Vijayakumar, representing Steven Winter
Associates, Inc. (gvijayakumar@swinter.com); Diana Burk, representing New Buildings Institute (diana@newbuildings.org)

2021 International Energy Conservation Code

Revise as follows:
C402.5 Air leakage—thermal envelope.
The building therma/ enve/ope shall comply with Sections C402.5.1 through Secnon C402 5.11. 1—&Hhe—bu+lel+ﬁg—#re+=mal-eﬁve¥e;se

C4025.1.2.

A continuous air barrier for the opaque building envelope shall-eemphrwith-the-foHowing:meet the provisions of Section 402.5.3.
Buildings or portions of buildings that do not complete air barrier testing shall meet the provisions of Section C402.5.1.3 or C402.5.1.4
in addition to Section C402.5.1.5.

Exception:

Group R and Group | occupancies that meet the provisions of Section C402.5.2. Portions of buildings containing Group R or Group
| occupancies that are not tested shall meet the provisions of Section C402.5.1.3 or C402.5.1.4 in addition to Section C402.5.1.5.

C402.5.2 Dwelling and sleeping unit enclosure testing.
The building thermal envelope shall be tested in accordance with ASTM E779, ANSI/RESNET/ICC 380, ASTM E1827 or an equivalent

method approved by the code official. The measured air leakage shall not exceed 8-36-efme+5-/s+"} 0.20 cim/ft2 (1.0 L/s m3) of

the dwelling or sleeping testrg unit enclosure area at a pressure differential of 0.2 inch water gauge (50 Pa). Where multiple dwelling
units or sleeping units eretherocecupiable-conditioned-spaeces are contained within one building thermal envelope, eachunitshaltbe

eonsidered-anindividualtestingunitand the building air leakage shall be the weighted average of all testirg unit results, area
weighted by the enclosure area of each testirg tested units-enelesurearea. Units shall be tested without simultaneously testing
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adjacent units and shall be separately with-anurguarded-blewerdeertest tested as follows:

1. Where buildings have fewer than eight total dwelling or sleeping testrg units, each testirg unit shall be tested.

For buildings with eight or more dwelling or sleeping testirg units, the greater of seven units or 20 percent of the testing units in the
building shall be tested, including a top floor unit, a ground floor unit and a unit with the largest testirgu#it enclosure area. For each

"tested unit that exceeds the maximum air leakage rate, an additional two units shall be tested, including a mixture of testing-unit
types and locations.

C402.5.3 Building thermal envelope testing.
The building thermal envelope shall be tested in accordance with ASTM E779, ANSHRESNETAGG-380, ASTM E3158 or ASTM E1827

or an equivalent method approved by the code official. The measured air leakage shall not exceed—e%eﬁm%ﬁe—(-a—e—lz/s—x—me-)—o.%
cfm/ft2 (1.25L/s mg)_ofthe building thermal envelope area at a pressure differential of 0. 3 inch water gauge (75 Pa) Alternatively;

; ve-any , - For buildings larger than 50.000 ft2 (4,645 m3).
portions of the building shaII be tested and the measured air leakages shaII be area weighted by the surface areas of the building
envelope in each portion. The weighted average test results shall not exceed the whole building leakage limit. The following
portions of the building shall be tested.

1.1. The entire envelope area of all stories that have any spaces directly under a roof.

" 1.2. The entire envelope area of all stories that have a building entrance, exposed floor, or loading dock, or are below grade.

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

Portions of buildings containing Group R or Group | occupancies that are not tested shall meet the provisions of Section

1.4.

——"0402.5.1.3 or C402.5.1.4 in addition to Section C402.5.1.5.

2. puildings larger than 250,000 € (25,000 m4), that do not include Group R or Group | occupancies, where an approved agency
verifies the design and installation of the continuous air barrier in accordance with Section C402.5.1.5.

C406.9 Reduced air infiltration.

Air infiltration shall be verified by whole-building pressurization testing 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 972-5—eﬁm%ﬂ2-(-2—.9-lz%s—x—m2} 0.17
cfm/ft2{0.85 L/s x mg)_ under a pressure differential of 0.3 inches water column (75 Pa), with the calculated surface area being the sum

of the above- and below-grade building envelope. A report thatincludes the tested surface area, floor area, air by volume, stories
above grade, and leakage rates shall be submitted to the code official and the building owner.

Exceptions:

For buildings having over 250,000 square feet (25 000 m ) of conditioned floor areaaiteakagetestingreed-notbeconducted-on
1. the-whele-building-where testing #s shall be conducted on representative above-grade sections of the building. Tested areas shall
total not less than 25 percent of the conditioned floor area and shall be tested in accordance with this section.

For buildings or portions of buildings containing Group R or Group | occupancies, where testing is conducted in accordance with

2.C402.5.2 and the weighted average of all testing unit results does not exceed 0.13 cfim/ft2 (0.65 L/s m2) under a pressure differential
of 0.2 inches water column (50 Pa).

[ W NP
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Heason statement:

Air leakage can be a significant source of energy waste in buildings, contributing to higher heating and cooling costs for building
owners and occupants, and increasing risk related to comfort and durability. Air tightness testing can resultin more attention to
envelope assembly air barrier sealing and significantly reduced building leakage. Adequate control over air leakage can provide many
benefits, including reduced HVAC equipment sizing, better building pressurization, and energy savings due to reduced heating and
cooling of infiltrated outside air. In moist climates, ensuring lower air leakage through whole-building testing can also result in better
humidity control and reduced risk of durability issues. While it is important that the materials and assemblies have limited leakage, that
alone does not guarantee a low leakage building. Recent research shows that 40% of buildings constructed without an envelope
consultant have air leakage exceeding the currently optional test standard requirements, while buildings with envelope consultants all
had leakage below 0.25 cfm/ft (Wiss J. 2014).

Testing is the most reliable means of ensuring that the intent of this code section—limiting unintended energy waste in buildings due to

air infiltration—will be achieved. Durston and Heron’s review (2012) of the 0.25¢fm/ft requirement by the U.S. Department of Defense
(DOD) shows that without testing, the range of building leakage can exceed the requirement by more than double (0.9 cfm/ft).
However, with testing included as part of the construction process, the average leakage of buildings was determined to be below the
0.25 cfm/ft limit and in many cases lower leakage levels in the range of 0.15 cfm/ft2 can be achieved (Durston and Heron 2012).
Therefore, a test limit of 0.25 cfm/ft is considered to be both a realistic and achievable goal.

This amendment proposes exempting whole building leakage testing for buildings larger than 250,000 ft° because of the technical and
practical issues with testing these large buildings. This amendment also proposes different test thresholds for multifamily structures
(Group R and | occupancies) that align with current industry practice in blower door testing for the multifamily market. The original air
leakage testing threshold for residential buildings of 0.30 cfm/square foot tested at 50 Pascals was lowered to 0.20 cfm/square foot to
align with the requirements in ASHRAE 62.2.

Additioanlly, as a result of these previous changes, the air leakage rate in Section C406.9 was reduced from 0.25 cfm/ft2 to 0.17 cfm/ft2
at 75 Pa and the specific requirements for Group R and Group | buildings were added as an exception.

Bibliography:

Wiss J. 2014. ASHRAE 1478-RP Measuring Airtightness of Mid- and High-Rise Non-Residential Buildings. Elstner Associates, Inc. for
ASHRAE. https://www.ashrae.org/resources--publications/periodicals/enewsletters/esociety/2014-12-10-articles/completed-research-
december-2014.

Durston JL and M Heron. 2012. Summary and Analysis of Large Building Air Leakage Testing for the U.S. Department of Defense.
Atlanta, GA. https://cdn.ymaws.com/www.nibs.org/resource/resmgr/BEST/best3_durston.2.9.pdf.

Cost Impact:
The code change proposal will increase the cost of construction.

This measure will increase the cost of construction of new commercial buildings as whole building air leakage testing will be required
except for primarily residential buildings (Group R and | building occupancies). Based on a survey of professional commercial building
air barrier testing companies, it was determined that the cost of air leakage testing fell into three ranges:

$350 or $0.12 to $0.07 per square foot for buildings up to 5000 square feet
$0.50 to $0.15 per square foot for buildings between 5000 and 50,000 square feet
$0.15 to $0.09 per square foot for buildings between 50,000 and 100,000 square feet, with decreasing costs for larger buildings.

As demand for air leakage testing in commercial buildings increases, more companies will enter the market to provide these services.
Therefore, a gradual decrease in cost is expected as more companies are available to do the testing.

CEPI-58-21
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CEPI-59-21

IECC®: C402.5.1.1
Proponents:

Bill McHugh, representing Chicago Roofing Contractors Association (bill@mc-hugh.us)
2021 International Energy Conservation Code

Revise as follows:
C402.5.1.1 Air barrier construction.

The continuous air barrier shall be constructed to comply with the following:

The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints and
"assemblies.

Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals
2. shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist
positive and negative pressure from wind, stack effect and mechanical ventilation.

Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion, contraction and mechanical vibration. Paths for air leakage from the
building to the space between the roof deck and roof covering used as an air barrier, shall be caulked, gasketed or otherwise
covered with a moisture vapor-permeable material. Joints and seams associated with penetrations shall be sealed in the same

“manner or taped. Sealing materials shall be securely installed around the penetration so as not to dislodge, loosen or otherwise
impair the penetrations’ ability to resist positive and negative pressure from wind, stack effect and mechanical ventilation. Sealing of
concealed fire sprinklers, where required, shall be in a manner that is recommended by the manufacturer. Caulking or other
adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls or ceilings.

Recessed lighting fixtures shall comply with Section C402.5.10. Where similar objects are installed that penetrate the air barrier,
" provisions shall be made to maintain the integrity of the air barrier.

Reason Statement:

This proposal clarifies the situation where the air barrier is the roof membrane, but there are roof components below that could be
affected by moisture in the space below the roof. The purpose of this proposal is to provide protection for the insulation and underside
of the roof membrane - to prevent moisture build up. When insulation or its facer gets wet or damp - there can be mildew and issues
with water based adhesives, possible wind upliftissues. System energy performance can be compromised. This proposal seeks to
keep the space between the roof deck and roof membrane dry, so it performs as intended saving energy and protecting the structure.

Cost Impact:
The code change proposal will increase the cost of construction.

While this will increase the cost of construction slightly, the need to protect the insulation investment is as important as the insulation
itself. Ifthe insulation gets wet, it's almost worthless.

CEPI-59-21
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CEPI-60-21

IECC®: C402.5.1.1,C402.5.12 (New)
Proponents:

Megan Hayes, representing NEMA (Megan.Hayes@nema.org); Harold Jepsen, representing NEMA (harold.jepsen@legrand.us)
2021 International Energy Conservation Code

Revise as follows:
C402.5.1.1 Air barrier construction.

The continuous air barrier shall be constructed to comply with the following:

The air barrier shall be continuous for all assemblies that are the thermal envelope of the building and across the joints and
"assemblies.

Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals
2. shall be securely installed in or on the joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist
positive and negative pressure from wind, stack effect and mechanical ventilation.

Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in a manner compatible with the construction
materials and location. Sealing shall allow for expansion, contraction and mechanical vibration. Joints and seams associated with
penetrations shall be sealed in the same manner or taped. Sealing materials shall be securely installed around the penetration so

3. as notto dislodge, loosen or otherwise impair the penetrations’ ability to resist positive and negative pressure from wind, stack
effect and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall be in a manner thatis recommended
by the manufacturer. Caulking or other adhesive sealants shall not be used to fill voids between fire sprinkler cover plates and walls
or ceilings.

Recessed lighting fixtures shall comply with Section C402.5.10. Where similar objects are installed that penetrate the air barrier,
" provisions shall be made to maintain the integrity of the air barrier.

Electrical and communication boxes shall comply with C405.5.12. Where similar objects are installed that penetrate the air barrier,
= provisions shall be made to maintain the integrity of the air barrier.
Add new text as follows:
C402.5.12 Electrical and communication boxes.
Electrical and communication boxes installed in the building thermal envelope shall meet one of the following:
Boxes that penetrates the building thermal envelope shall be air sealed to the subfloor, wall covering, or ceiling penetrated by the
1.box. Spaces behind boxes penetrating the thermal envelope shall have insulation cut or blown to fit or that readily conforms to the
space around the box.
Boxes that penetrate the building thermal envelope shall be the air-sealed type. Air-sealed boxes shall be tested in accordance
with NEMA OS 4, Requirements for
5 Air-Sealed Boxes for Electrical and Communication Applications, and shall have an air leakage rate of not greater than 2.0 cfm
=7 (0.944 L/s) at a pressure differential of 1.57 psf (75 Pa). Air-sealed boxes shall be marked "NEMA OS 4" or "OS4" in accordance
with NEMA OS 4. Air-Sealed boxes shall be installed per the manufacturer's instructions and with any supplied components
required to achieve compliance with NEMA OS 4.

Reason Statement:

Itis clear that C402.5 currently requires all building and system components that penetrate the thermal envelope to be sealed to create
an air barrier and prevent air leakage. However, additional guidance is needed on how what options are available to achieve the
objectives outlined in C402.5 when it comes to electrical and communication outlet boxes. This proposal corrects this gap in the code
by offering a prescriptive option for conventional outlet boxes and a performance option utilizing tested air-sealed boxes. Approval of
this proposal aligns the IECC-C with the IECC-R that already includes similar provisions for outlet boxes in Table R402.1.1 and
R402.4.6.
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Cost Impact:
The code change proposal will neither increase nor decrease the cost of construction.

There is no increase or decrease cost in construction as this proposal simply adds language specific to electrical and communication
outlet boxes that penetrate the thermal envelope and already intended to be sealed against air leakage in C402.5 by mirroring the
requirementin C402.5.1.1.4 and C402.5.10 for recessed lighting.

CEPI-60-21
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CEPI-61-21

IECC®: C402.5.1.2
Proponents:

Helen Sanders, Facade Tectonics Institute/Technoform North America, representing Facade Tectonics Institute
2021 International Energy Conservation Code

Revise as follows:
C4025.1.2.

A continuous air barrier for the opaque building envelope shall comply with the following:

Buildings or portions of buildings, including Group R and | occupancies, shall meet the provisions of Section C402.5.2.
1.

E o BuildinasinCH 2 2836 56

Buildings or portions of buildings other than Group R and | occupancies shall meet the provisions of Section C402.5.3.

Buildings or portions of buildings that do not complete air barrier testing shall meet the provisions of Section C402.5.1.3 or

8. C402.5.1.4 in addition to Section C402.5.1.5.

Reason Statement:

The members of the Fagade Tectonics Institute (FTI) believe that the IECC has been moving in the right direction in terms of mandating
whole building air leakage testing to improve building energy efficiency. The current 2021 version restricts the requirements to a select
few climate zones though — mostly those that are heating dominated. Actual air leakage testing assures the quality of construction of
the building envelope in this critical performance area. And air leakage is an energy efficiency degrader in all climate zones, whether
heating dominated, mixed or cooling dominated (see references in bibliography).

In cooling dominated climate zones, air-leakage through the building envelope impacts the load on the air conditioning system
(cooling of hot air infiltration), and even more so in humid climate zones where water also needs to be removed. This puts additional
load on the electrical grid. As we move towards net zero buildings, and 100% electrification for decarbonization, itis becoming even
more critical not just to reduce energy usage, but to free up electrical grid capacity, and manage peak demand (timing and amount)
because of the increased use of renewables. This further supports the need to focus on more southern climate zones for verifying
airtightness performance to reduce grid loads.

In order to achieve net zero energy and carbon emissions in buildings by 2030, the design and construction practitioners of the Fagade
Tectonics Institute believe we need to eliminate the exceptions to air leakage requirements so that they cover the majority of buildings
as soon as possible. Previous studies have shown energy cost savings from air barriers of 2% to 36% (Emmerich et al. 2005) across
all climate zones. If air-barriers are required for energy efficiency, they should be verified by testing to ensure the appropriate energy
savings are captured. Verification and commissioning of building envelope systems are key tools in closing the performance gap
between as-designed and as-built in building assemblies and systems.

Washington State’s energy code (see reference for link) is a successful demonstration of the implementation of mandatory air-leakage
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testing in climate zone 4 (Maritime). Note that based on IECC 2021, only buildings less than 5,000 sq.ft. are required to do air leakage
testing in this climate zone. As a result of the introduction of air leakage testing requirement, the state's construction industry has built
up testing infrastructure to support meeting the requirements. The cost of fabricating an air-tight barrier is no more expensive than
making a poorer one — it just requires high quality installation and quality control. Meeting the standard doesn’t cost anything more, the
additional costis in the testing of the barrier’s performance. Since testing is considered cost-effective in climate zone 4 (Maritime), it
should be cost-effective elsewhere.

Washington’s example illustrates that if air barrier testing is required, the industry will set up to do it. The fact that IECC 2021 already
requires air-barrier testing in some climate zones supports the further development of testing infrastructure, as the standard is adopted
by states. Expanding the climate zones in which air barrier testing is required in IECC 2024, will build on the momentum of what is
already required by the 2021 version, and there should be plenty of testing capacity developed to leverage.

FTI strongly recommends removing all exceptions to air leakage testing as soon as possible, since the building envelopes constructed
in the near term will be with us for the next fifty years, contributing to carbon emissions. However, an intermediate step could be to
require testing for climate zones 3 and higher in the 2024 version, moving to no exceptions in 2027.

Bibliography:

Steven J Emmerich et al., Investigation of the Impact of Commercial Building Envelope Airtightness on HVAC Energy Use, NIST, 2005
https:/www.govinfo.gov/content/pkg/GOVPUB-C13-db70d72cbf88472707ae51276ee7e599/pdf/GOVPUB-C13-
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Cost Impact:
The code change proposal will increase the cost of construction.

As mentioned in the reason st