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The Goals of the Hub are to: e

 Educate & train building professionals

(S

« Support diverse contractors

« Connect contractorsto a project pipeline

« Build capacit/for advanced codes and policies

¢ Streamline access to financial resources
The Hub is growing capacity for commercial &
mMulti-family building retrofits.
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This material is based upon work supported by the
U.S. Department of Energy’s Office of Energy
Efficiency and Renewable Energy (EERE) under the

Building Technologies Office Award Number DOE-
ELEVATE-0010930-27.
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What is a Stretch Code?|

Funding and Financing Resources
Playbooks >

Technology Primers

Case Studies

Building Performance Planning Guide

Clear solutions. Trusted guidance.

Powering lllinois with clear building performance solutions. Operations & Maintenance Guide

Illinois Stretch Code Guides

Partner Resources

How do | ask a specific question Municipal Resources

about my building?

Get Started with the Hub

The Hub delivers practical, actionable building energy
efficiency resources that help professionals achieve
measurable improverments and navigate complex
requirements with confidence.




This webinar focuses on amendments to the 2021
International Energy Conservation Code® (IECC) that
comprise the 2023 lllinois Residential Stretch Energy Code.

1) Describe the importance of energy codes in reducing
building energy use and meeting the site energy
indexes in the Climate and Equitable Jobs Act

2) Summarize the administrative amendments to the
2021 IECC in the 2023 Illinois Residential Stretch Code
and those that improve useability of the code

3) ldentify amendments made to the energy efficiency
provisions of the 2021 IECC in the 2023 Illinois
Residential Stretch Code and potential impact on the
design, plan review and inspection communities

4) Locate resources, technical assistance, and support for
lllinois stretch code adoption
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Jerica Stacey

Director of Technical Training
International Code Council
Ammon, ldaho

Tel: 208.859.6578

jstacey@iccsafe.org
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/ Overview of the 2021 IECC and
2023 lllinois Stretch Energy Code




About the IECC

= The IECC regulates the design and
construction of buildings for the
effective use and conservation of
energy over the useful life of each
building

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

= This code is not intended to abridge
safety, health or environmental
requirements contained in other
applicable codes or ordinances

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE’



2021 IECC and the 2023 lllinois Stretch Energy Code

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE"

STRETCH ENERGY CODE
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Effective January 1, 2025
Based on the 2021 IECC with amendments

Where adopted, supersedes the lllinois
Energy Conservation Code

Evanstown first to adopt

= Effective January 16, 2024
* |ncludes state-specific amendments
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Residential Buildings Defined

RESIDENTIAL BUILDING. A detached one-family or two-family dwelling or any
building that is three stories or less in height above grade that contains
multiple dwelling units, in which the occupants reside on a primarily
permanent basis, such as a townhouse, a row house, an apartment house, a
convent, a monastery, a rectory, a fraternity or sorority house, a dormitory,
and a rooming house; provided, however, that when applied to a building
located within the boundaries of a municipality having a population of
1,000,000 or more, the term “residential building” means a building
containing one or more dwelling units, not exceeding four stories above
grade, where occupants are primarily permanent.

= |L-specific definition expands IECC definition for residential buildings




Energy Savings and Emissions Reductions — Residential

: . Improvement in Energy Use for Residential
_
2021 IECC Residential DOE Model Energy Codes (1983-2021)
Determ | nat | on Courtesy of Pacific Northwest National Laboratory
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= 9% increase in energy
savings over the 2018 IECC
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2023 IL Residential Stretch Energy Code Cost-Effectiveness
Analysis, Compared to the 2021 IECC

Energy Cost Life Cycle Energy  Avoided Future
Savings Cost Savings Retrofit Costs

9.6% 52,355
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Development Board Release #
Rob Salcido, YuLong Xie, Fan Feng of $2B over 30 years

Cost-Effectiveness Analysis of the
Residential Provisions of the lllinois
Stretch Energy Code Update

As putlined in the llinois Clean Energy Jobs Act, Public Act 102. the State of lllinois is in
the process of developing a stretch residenti gy code ¥ code is an

enhancement of the 2021 International Ener 1 Code | . orating key

energy 1g and readiness measura 1 the 202 { '. The State EmiSSion reductions

of llingis requested that PNML conduct el : i ng the energy

nd economic impact of the code ch % th ake ovisions of the lllinois .
Sireten Enorcy Codo (Siroteh Codg). = ot fhe et equivalent to 3.1m cars

Stretch Energy Code (Stretch Code).

The proposed stretch code reduces energy use and operational costs for the occupant, while
also ring homes are prepared for fulure electrified technologies, avoiding costly retrofit
SCENa in the future.
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Why is this important?

APRIL 11, 2022

In 2020, 27% of U.S. households had difficulty meeting
their energy needs

U.5. household energy insecurity measures (2015 and 2020)

reported any type of 2013
energy insecurity 2020

frequency of occurrence:
almost every month in the previous year
some months 1 or 2 months

reduced or forwent basic 2015
necessities to pay energy bill 2020

receiveda 2015
disconnection notice 2020
IZIII,-"

kept home at unhealthy or 2015
unsafe temperature 2020

0% 10% 20% 30%
percentage of U.S. households
Source: U.S. Energy Information Administration, Residential Energy Consurmplion Suney (RECS)
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Climate and Equitable Jobs Act (CEJA)

" [ncentivizes renewable energy development

" Accelerates electric vehicle adoption and expands charging
station infrastructure

" Creates statewide clean energy workforce training programs to
ensure our workforce is prepared for the jobs of the future

" Equitably supports communities facing energy transitions and
much more



CEJA and Site Energy Indexes

Goal: achieve a site energy index of 0.25 of the 2006 IECC or less
by end of 2031

6/30/24 12/31/25 12/31/28 12/31/31
must have a site energy must have a site energy must have a site energy must have a site energy
index no greater than 0.50 index no greater than 0.40 index no greater than 0.33 index no greater than 0.25
of the 2006 IECC of the 2006 IECC of the 2006 IECC of the 2006 IECC

Codified in R101.1.1 Adoption
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Administration, Definitions, and
General Requirements

Significant Amendments to the 2021 IECC, Chapters 1-3



Chapter 1: Scope and Administration

" Establishes the limits of
applicability of the code and
describes how the code is to be
applied and enforced
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Chapter 1: Scope and Administration

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

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




Chapter 1: Scope and Administration

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

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

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




Compliance, R101.5

engineer seal

-

2

L _ . -

S Compliance submission
0 options expanded

Z = AHJ to establish its own = Compliance materials
E enforcement procedures = Professional architect or
<

= REScheck compliance report




Above Code Programs, R102.1.1

" Appendix RC, Zero Energy

Residential Building
Provisions APPENDIX RC

=
= O
E ® Passive House Institute _
~ > _ ! netitute US Fassive House
® Passive House Ins Institut, .
Z nst/iyvie @ phlUS
LL]
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Above Code Programs, R102.1.1

meets minimum code
APPENDIX RC provisions

-
= o

> ";ﬂw House . | Mandatory” requirements
g Institute @ phiUS in Table R405.2

T " Building thermal envelope
<




Solar-ready System, Construction Documents, R103.2.2

N 1

= Solar-ready system shown
in construction documents

" Dedicated roof area
= Roof dead load

= Roof live load

" Ground snow load

" Routing of conduit or
pre-wiring to electric
service panel

" Plumbing to service
water heating system
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Solar-ready System, Inspections, R105.2.3 and R105.2.5

Required Inspections

" Footing and foundation
" Framing and rough-in

" Plumbing rough-in
" Mechanical rough-in

= Flectrical rough-in

= Final

Verify pathways for routing of plumbing
from solar ready zone to SWH system

Verify locations, distribution and capacity
of electrical system, as well as conduit or
prewiring from solar ready zone to
electrical panel



Chapter 2: Definitions

= |[ECC includes definitions for
specific terms

= Most defined terms are italicized
in code text

= When definition is key to
understanding a particular code
provision
= Undefined terms
= Other I-Code definitions apply

= Common-use definitions apply




Stretch Code Definitions

" Electric vehicle charging
related terms

" Demand response related
terms

" Approved source

" Gas heat pump space
heating system

= Solar-ready zone




%

Residential Energy Efficiency

Requirements
Significant Amendments to the 2021 |IECC, Chapter 4
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Prescriptive
Compliance

Total Building
Performance

Energy Rating
Index




Compliance Options

Prescriptive
Compliance

Total Building

Performance

Energy Rating
Index

Sections R401 — R404, R408

Least flexible option, comply with
the code “as written”
Does not require energy modeling
Three options for insulation
requirements

* U-factor compliance

* R-value compliance

* Total UA alternative compliance
Choice of additional energy
efficiency credits



Section R405

Prescriptive + More flexible option
COm p||a nce e Calculates the estimated site energy use
of a building
— * Requires energy modeling
Total Buildi Ng  Analysis considers heating, cooling,
mechanical ventilation, water
Performance eating
* Compliance based on
Enel"gy Ratlng * Table of required measures

* Building thermal envelope backstop

Index  Comparison of the site energy use
of a proposed building to the site
energy use of the standard
reference design

Compliance Options




Compliance Options

Prescriptive
Compliance

Total Building
Performance

Energy Rating
Index

Section R406
* Most flexible option
* Measures the energy performance of a
building
* Requires energy modeling
* Analysis includes building thermal
envelope, HVAC and water heating
systems, lighting, appliances, fans,
orientation, etc.
* Compliance based on
* Table of required measures
* Building thermal envelope backstop
 Maximum ERI value with and without
combustion equipment
* Requires a third party



Residential Energy Efficiency, Chapter 4 Overview

" R401 General

* R402 Building Thermal Envelope

= R403 Systems

" R404 Electrical Power and Lighting Systems

" R405 Simulated Building Performance

" R406 Energy Rating Index Compliance Alternative
= R407 Tropical Climate Region Compliance Path

= R408 Additional Efficiency Package Options
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Demand Responsive Thermostat, R403.1.3

= All thermostats must be provided

ﬁ & w m with a demand responsive control
£ that allows participation in a

2 IEDIID DD m utility demand response program

e o e ) e ey e * Incrementally adjusts the heating

Padmend Cmemiagoly pripeg  peRdalme  parapalng and cooling setpoints in response

reeponse dustoexireme  households requastedor  where applicable
e T i the sy to a demand response signal
issue on the grid balance has

been restored = Assisted living facilities exempt



Demand Responsive Water Heating, R403.5.4

" Electric storage water
heaters (40 — 120 gallons,
12kW or less) must be
provided with demand
responsive controls
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EV Infrastructure, R404.4

" One- and two-family
dwellings and townhouses
with a designated attached
or detached garage must
have one EV ready space
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Electric Vehicle Definitions

=" EV READY SPACE. An automobile parking space provided with a
branch circuit and either an outlet or enclosure for connection
to EVSE.

= ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for
plug-in power transfer...specifically for the purpose of
transferring energy between the premises wiring and the
electric vehicle.




Electric Readiness, R404.5

= Sufficient electric infrastructure
must be provided where non-
electric space heating
equipment, cooktops, ovens,
clothes dryers, or water heaters
are installed
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= Unused conductors must be
labeled as spares




Renewable Energy Infrastructure, R404.6

" One- and two-family dwellings
and townhouses, a section of the
roof or building overhang must
be designated and reserved for
the future installation of PV
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Additional Efficiency Requirements, R408

Additional energy
efficiency credits
option

Heat pump
equipment and air
tightness option

-
<
L
=
Q
<
L
=
<




Heat Pump Equipment and Air Tightness

" Electric pump required for

: . " Air leakage rate of 2.0ACH50
heating and cooling

or less

" Heat pump water heater = ERV or HRV required

required
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Additional Energy Efficiency Credits

Enhanced envelope More efficient
performance HVAC equipment

= Minimum of 30 credits

required More efficiency

duct thermal
distribution system

. _ Reduced energy
= 35 credits required for use in SWH

homes larger than 5,000ft?

Improved air
sealing and
efficient ventilation

Energy efficient
appliances




Credits for Additional Energy Efficiency (R408)

Check Credit Value
Selected Measure Measure Description : ~
Measure Number Cllmatl: Zone Ellmatﬁe Zone

R408.311(1) | = 2.5% reduction in total UA 1 1
R408.211(2) | = 5% reduction in total UA 2 3
R408.311(3) | > 7.5% reduction in total UA 2 3
R408.31.2 0.22 U-factor windows 3 4
R408.3.2 (1) | High performance cooling system option 1 3 3
R408.3.2 (2) | High performance cooling system option 2 3 2
R408.3.2 (3) | High performance gas furnace option 1 5 7
R408.3.2(4) | High performance gas furnace option 2 4 5
R408.3.2(5) | High performance heat pump system option 1 21 31
R408.3.2 (6) | High performance heat pump system option 2 22 32
R408.3.2 (7) | Ground source heat pump 23 33
R408.3.2 (8) | High performance gas heat pump space heating system option 1 8 1
R408.3.2 (9) | High performance gas heat pump space heating system option 2 11 16




Section R405

Residential Simulated Building Performance

© International Code Council, Inc . [44]




R405.2 Total Building Performance Compliance

Requirements Site energy
in Table use
R405.2 requirements

Building
envelope

backstop




TABLE R405.2ZREQUIREMENTS FOR TOTAL BUILDING PERFORMANCE 0 = G

SECTION® TITLE
General
R401.3 Cerlificate
R403 Additional efiiciency requiremenis
Building Thermal Envelope

R402.1.1 Vapor retarder
R402.23 Eave baffle

R405 * 2 TOta | Ra4022 41 Access hatches and door insulation installation and retention

B u I Id I ng Electrical Power and Lighting Systems
Pe rfo rmance R404.1 Lighting equipment
. R404 2 Interior lighting conirols
CO m p | I a n Ce ( 1 ) R404.4 Electric vehicle power transfer infrastructure

R404.5 Electric readiness

R404.6 Renewable energy infrastructure




R405.2 Simulated Building Performance Compliance (2)

e Efficiency levels of the 2009 |IECC

2023 Residential Stretch Code Backstop

<110 x UA

I 2021 IECC Backstop -
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o UA

Proposed desig Prescriptive reference design




R405.2 Simulated Building Performance Compliance (3)

Site energy use of proposed
design must be < 71% of the
site energy use of the
standard reference design
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Section R406

Residential Energy Rating Index Compliance Alternative

© International Code Council, Inc . [49]



R406 — Energy Rating Index Overview

HERS

" ERI compliance requires the design iNDEx scorE | 49
to be a specified percentage better
than the reference home e o ey
" Rated Home with Index of 100 = Existing ﬁli 40
Reference Home meeting 2006 =
IECC Reterance | ::.u
" Each 1% reduction in energy use = °
1 point deduction from index © VS
= Zero Energy Home = ERI Index of O ° Home
= Essentially a HERS score with Zero Energy l,mE
modified ventilation rate — g LoneErerwy

Image courtesy of P. Fairey, FSEC



R406.2 ERI Compliance

Requirements in
Table R406.2

Building
thermal
envelope
backstop

ERI values in
Table R406.5

=
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Photo Courtesy of Building Efficiency Resources




Table R406.5 Maximum Energy Rating Index

ERI Without Combustion Equipment ERI With Combustion Equipment
& 54 51

5 55 50




Resources

= Read-only version of the 2023 Illinois Stretch Energy Code:
https://codes.iccsafe.org/content/ILSEC2023P1

* The Building Energy Hub: https://www.buildinghub.energy/

» Cost effectiveness analysis of 2023 residential provisions:
https://cdb.illinois.gov/content/dam/soi/en/web/cdb/business/code
s/ecacouncil/stretch/docs/residential-stretch-code-cost-analysis-4-
11-24.pdf

= Climate and Equitable Jobs Act:
https://epa.illinois.gov/topics/ceja.html

= CEJA Updates & Program Status: https://dceo.illinois.gov/ceja/ceja-
program-announcements.html



https://codes.iccsafe.org/content/ILSEC2023P1
https://www.buildinghub.energy/
https://cdb.illinois.gov/content/dam/soi/en/web/cdb/business/codes/ecacouncil/stretch/docs/residential-stretch-code-cost-analysis-4-11-24.pdf
https://cdb.illinois.gov/content/dam/soi/en/web/cdb/business/codes/ecacouncil/stretch/docs/residential-stretch-code-cost-analysis-4-11-24.pdf
https://cdb.illinois.gov/content/dam/soi/en/web/cdb/business/codes/ecacouncil/stretch/docs/residential-stretch-code-cost-analysis-4-11-24.pdf
https://epa.illinois.gov/topics/ceja.html
https://dceo.illinois.gov/ceja/ceja-program-announcements.html
https://dceo.illinois.gov/ceja/ceja-program-announcements.html

Resources

* Midwest Energy Efficiency Alliance:
https://www.mwalliance.org/building-efficiency/building-
energy-codes

» Building energy codes program: https://www.energycodes.gov/

» Residential Energy Consumption Survey:
https://www.eia.gov/consumption/residential/

» ACEEE Energy Burden Study: https://www.aceee.org/press-
release/2024/09/study-one-four-low-income-households-
spend-over-15-income-energy-bills



https://www.mwalliance.org/building-efficiency/building-energy-codes
https://www.mwalliance.org/building-efficiency/building-energy-codes
https://www.energycodes.gov/
https://www.eia.gov/consumption/residential/
https://www.aceee.org/press-release/2024/09/study-one-four-low-income-households-spend-over-15-income-energy-bills
https://www.aceee.org/press-release/2024/09/study-one-four-low-income-households-spend-over-15-income-energy-bills
https://www.aceee.org/press-release/2024/09/study-one-four-low-income-households-spend-over-15-income-energy-bills
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For information on use rights, permissions, or licensing, please contact ICC Training at 4051
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Hinois Stretcn Code Resources

Hub Stretch Code Guides
e VO25 Commercial Stretcnh Code Cuide

e 2025% Residential Streten Code Cuide
lllinois Stretch Energy Code Compliance Checklists
e V025 Commercial Stretch Code Checklist

« 2025 Commercial Stretch Code Primer 'I

e 2025 Residential Stretch Code Checklist
SEDAC Energy Code Resources

e V0234 Residential Streteh Code Primer
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https://www.buildinghub.energy/il-stretch-code-guides
https://www.buildinghub.energy/il-stretch-code-guides
https://irp.cdn-website.com/98bd301f/files/uploaded/IL_Commercial_Stretch_Code_Compliance_Checklist_%281%29.pdf
https://irp.cdn-website.com/98bd301f/files/uploaded/IL_Residential_Stretch_Code_Compliance_Checklist_%281%29.pdf
https://smartenergy.illinois.edu/wp-content/uploads/2024/11/IL-Comm-Stretch-Code-_Nov24.pdf
https://smartenergy.illinois.edu/wp-content/uploads/2024/08/IL-Residential-Stretch-Code.pdf
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—Huo: Munic

Benchmarking, Building Performance, Stretcn Codes, Finance

Dal Resources

BUILDINGP }
ENERGY i
HUB Home Start Here v Resources v Education About v Get Help v SaveMoney

Stretch Energy Codes

Stretch Code lllinois Climate Stretch Code Build Your Own Stretch Code Case

FAQs Bank Stretch Adoption and Stretch Code Study:
Learn the basics about Code Adoption Implementation Learn about the different Massachusetts
Illinois' new stretch energy options for adopting the
codes. Grants Flow Chart stretch code and it R LU
: Coes from Massachusetts — the
Learn how your Understand the determine what is right for first state to create Stretch
community can unlock up preperation, adoption your community. Cod
to $200,000 to support process, and DOES.
adopting the stretch code. implimentation steps to

bring the stretch codes to
your community.
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HuD: Funding Resources

Financing
Options by ;
Building Sector C;Lr:;lr:;;r;;al Small Businesses Nonprofits

We've compiled useful resources to help
you find suitable funding and financing

options for your next project.

Multifamily Contractors

AW ILLINOIS THE
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Engage with the Hub

Ask the Hub Help Desk!

Check out our updated website

Volunteer with us

Share a featured building or project

Sign up for our newsletter

Follow us on LinkedIn

Thank you for joining us!
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