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Leaning Objectives

. Understand the relationship between and organizational differences
In the IECC and ASHRAE 90.1

. Identify differences in envelope-related definitions between IECC
and ASHRAE 90.1

. Understand major differences between prescriptive envelope
requirements in the IECC and ASHRAE 90.1

. Understand major differences for existing building envelope
requirements in the IECC and ASHRAE 90.1
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SEDAC is a Preferred Education Provider with the International Code Councill
(ICC). Credits earned on completion of this program will be reported to ICC for

ICC members. Certificates of Completion will be issued to all participants.

PREFERRED
NN EDUCATION
EmmY PROVIDER

This workshop is approved for 1.5 LU/HSW CES credits from the American

Institute of Architects (AlIA). Credits earned on completion will be reported for

AlA members. @

Approved
Continuing
Education

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Who We Are

The Smart Energy Design Assistance Center (SEDAC) is an applied

research program at University of lllinois.

Our mission: Reduce the energy footprint of lllinois and beyond.

¥2 SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER



SEDAC is the lllinois Energy
Conservation Code Training Provider

Q\\“@\TALPR%\

g = This training program is sponsored by
m

35 § lllinois State Energy Office
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Technical support

energycode@illinois.edu
800.214.7954

Online resources at

smartenergy.illinois.edu/energy-code




www.smartenergy.lllinois.edu/energy-code/

o,

Workshops

What is the lllinois
Energy Conservation Code?

TRAINING AND SUPPORT SERVICES

[

Webinars Online courses

ENERGY CODE RESOURCES

©

Frequently asked questions

o/

Technical support

L]

Useful websites
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Access to

IECC, lllinois Amendments &

Chicago Energy Conservation Code

https://codes.iccsafe.org/content/IECC2018P4

https://codes.iccsafe.org/content/IECC2021P2

All Codes » |-Codes X Search Code Titles

2018 INTERNATIONAL ENERGY
CONSERVATION CODE

COPYRIGHT

PREFACE

» EFFECTIVE USE OF THE
INTERNATIONAL ENERGY
CONSERVATION CODE

» |ECC—COMMERCIAL PROVISIONS

» CHAPTER 1 [CE] SCOPE AND
ADMINISTRATION

» CHAPTER 2 [CE] DEFINITIONS

» CHAPTER 3 [CE] GENERAL
REQUIREMENTS

» CHAPTER 4 [CE] COMMERCIAL
ENERGY EFFICIENCY

» CHAPTER 5 [CE] EXISTING BUILDINGS

» CHAPTER 6 [CE] REFERENCED
STANDARDS

» APPENDIX CA SOLAR-READY ZONE—
COMMERCIAL

INDEX

» |ECC—RESIDENTIAL PROVISIONS

» CHAPTER 1 [RE] SCOPE AND
ADMINISTRATION

» CHAPTER 2 [RE] DEFINITIONS

» CHAPTER 3 [RE] GENERAL
REQUIREMENTS

» CHAPTER 4 [RE] RESIDENTIAL

https://www?.illinois.gov/cdb/business/cod

es/lllinoisAccessibilityCode/Documents/20

18%2011lin0is%20Specific%20Amendment

INTERNATIONAL
DI
COUNCIL

e 2018 International Energy Cons

First Printing: Aug 2017

Legend
Use the chapter listing within the bar on the left to navigate contents
The free view provides users with read only access to the code book

The premiumACCESS view includes In premiumACCESS, code change

Technical code changes from the previous edition of the Internati
State amendments to the International Codes are shown in red te
m» |ndicates deletions

Active hyperlinks for ease of navigating across section references
Ability to bookmark or annotate key text with your notes

Click link sharing ( ) for quick access to key sections

Click Printicon ( ) for printing section level contents

A My Notes and Bookmarks

Recent annotations and bookmarks from this current title. Click here

Purchase premium to take advantage of this feature.

Associated Titles
Available versions for this title.

u 2018 International Energy Conservation Code

u 2018 International Energy Conservation Code

u 2018 International Energy Conservation Code
Currently Being Viewed (First Printing: Aug 201

s%20with%20Modifications%20Shown.pdf

CHAPTER 1 [CE]
SCOPE AND ADMINSTRATION

SECTION C101
SCOPE AND GENERAL REQUIREMENTS

C101.1 Title. This code shall be known as the
Latarnational E o ation Code of [NAME

Hllinois Energy Conservation Code or "this Code”
and shall mean:

With respect to the State facilities covered by
71 111 Adm. Code 600, Subpart B:

This Part. all additional requirements

C101.1.3 Adaptation. The Board may appropriatel
adapt the International Energy Conservation Code to
apply to the particular economy, population,
distribution. geography and climate of the Sate and
construction within the State. consistent with the
public policy objectives of the EEB Act.

C10L5 Compliance. Residental buildipee chall
maeet the provisions o IECC — Residential Provisions.
Commercial buildings shall meet the provisions of
ECCC sal— P the [llinois Energy
Conservation Code covered by 71 1ll. Adm. Code
600.Subpart €.  The local authonty having
jurisdiction (AHJ) shall establish its own procedures

for enforcement of the Illinois Energy Conservation
Code. Minimum compliance shall be demonstrated by

incorporated within Subpart B (including
the 2018 International Energy Conservation
Code, including all published errata but
excluding  published supplements that
encompass ASHRAE 90.1-2016), and any
statutorily authorized adaptations to the
mcorporated standards adopted by CDB
are_effective July 1. 2019,

With respect to the privately funded
commercial facilities covered by 71 Il Adm.

Code 600.Subpart C:

This Part. all additional requirements
incorporated within Subpart C (including

the 2018 International Energy Conservation
Code, including all published errata and
excluding  published supplements that
encompass ASHRAE 90.1-2016). and any
statutorily authorized adaptations to the

incorporated standards adopted by CDB.
are_effective July 1. 2019,

C101.1.2 Adoption. The Board shall adopt

submission of:

1. Compliance forms published in the ASHRAE
90.1 User's Manual: or

2. Compliance Certificates generated by the U.S.
Department of Energy’s COMcheck™ Code

compliance tool: or

3. Other comparable compliance materials that
meet or exceed, as determined by the AHJ, the
compliance forms published in the ASHRAE
90.1 User's Manual or the U.S. Department of
Energy's COMcheck™ Code compliance tool: or

4. The seal of the architect/engineer as required by
Section 14 of the Illinois Architectural Practice
Act [225 JLCS 305]. Section 12 of the Structural
Engineering Licensing Act [225 ILCS 340] and
Section 14 of the Illinois Professional

Engineering Practice Act [225 ILCS 325].

https://codes.iccsafe.org/content/

document/1491

ARTICLE XIIl.
CHICAGO ENERGY CONSERVATION CODE

SECTION 1. The Municipal Code of Chicago is hereby amended by inserting a new Title

14N, as follows:

TITLE14N ENERGY CONSERVATION CODE

PART | - COMMERCIAL PROVISIONS

CHAPTER 14N-C1 SCOPE AND PURPOSE

14N-C1-C001 Adoption of the commercial provisions of the International Energy
Conservation Code by reference.

The commercial provisions of the International Energy Conservation Code, 2018 edition, second
printing, and all erratum thereto identified by the publisher (hereinafter referred to as “IECC-
CE"), except Appendix CA, are adopted by reference and shall be considered part of the
requirements of this title except as modified by the specific provisions of this title.

If a conflict exists between a provision modified by this title and a provision adopted without
meodification, the modified provision shall control.

14N-C1-C002 Citations.

Provisions of IECC-CE which are incorporated into this title by reference may be cited as

follows:

14N-C[IECC-CE chapter number]-[IECC-CE section number]

14N-C1-C003 Global modifications.

The following modifications shall apply to each provision of IECC-CE incorperated into this title:

1.
2.
3.

Replace each occurrence of “International Codes” with “Chicago Construction Codes.”
Replace each occurrence of “International Building Code” with “Chicago Building Code."

Replace each occurrence of “ASME A17.1" or “ASME A17.1/CSA B44" with “the
Chicago Conveyance Device Code.”

Replace each occurrence of “NFPA 70" with “the Chicago Electrical Code.”


https://codes.iccsafe.org/content/IECC2018P3
https://www2.illinois.gov/cdb/business/codes/IllinoisAccessibilityCode/Documents/2018%20Illinois%20Specific%20Amendments%20with%20Modifications%20Shown.pdf
https://codes.iccsafe.org/content/document/1491

Access to 2016 & 2019 ASHRAE 90.1

Free Preview Versions of ASHRAE Standards

https://www.ashrae.org/technical-resources/standards-and-quidelines/read-only-versions-of-ashrae-standards

Current Popular ASHRAE Standards and Guidelines Standards Referenced in Code

2019 2016
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https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards

SEDAC 2021/2022 Fall Series Workshops

90.1-2019 vs 2018 IECC: Envelope TODAY!

90.1-2019 vs 2018 IECC: Mechanical — 3/8/2022

90.1-2019 vs 2018 IECC: Lighting and Electrical — 4/12/2022
90.1-2019 vs 2018 IECC: Performance-Based Compliance — 5/10/2022

Registration: https://smartenergy.illinois.edu/energy-code-training/webinars

Or: https://smartenergy.illinois.edu/energy-code/workshops/
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https://smartenergy.illinois.edu/energy-code-training/webinars
https://smartenergy.illinois.edu/energy-code/workshops/

Overview

2018 IECC ASHRAE 90.1

2 Paths:

The lllinois Energy Conservation Code has
adopted the 2018 IECC which allows
ASHRAE 90.1 as an alternative path to
compliance for commercial buildings.

I The referenced standard in the 2018 IECC

is ASHRAE 90.1 2016.

2 routes to energy code compliance
for commercial buildings in Illlincis... @A M=NENM



Energy Code Compliance

IECC ASHRAE

Code. Are adopted as law by
authorities having jurisdiction
over the way buildings are
constructed. In lllinois, the State
has adopted the IECC.

The IECC has adopted ASHRAE
as a standard that can be used

to show code compliance.

Standard. ASHRAE 90.1 is a standard

that can be used to show compliance.

Remember!
You must choose one You must choose

one path or the other — not allowed to
“cherry pick” requirements.




Which saves more energy?

https://www.enerqgycodes.gov/determinations

2019 ASHRAE 90.1 saves (relative to 2016 90.1):

4.7 percent site energy
*4.3 percent source energy
4.3 percent energy cost

4.2 percent carbon emissions
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https://www.energycodes.gov/determinations

Overview of ASHRAE

90.1 Organization
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Organization - Overall

1 & 2. Purpose & Scope

3 & 4. Definitions, Admin, Etc.

| ASHRAE

5. Building
Envelope

6.
HVAC

/. Service
Hot Water

8.
Power

9

Lighting

10. Other
Equipment

11. Energy Cost Budget Method

v" There are no Additional

Efficiency Packages

Equivalent to the Total

I<— Building Performance Path

in the IECC
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Organization - Overall

R
Purpose, Scope, Admin, Etc. | |IECC

ChepiEras]

Definitions || GeneralReq. |

C404. Service C405.
C401. C402. C403'. Water Electrical & |m=———=Components
General | | Envelope | | Mechanical . .
Heating Lighting
C406. C407. C408. Eode |-
Additional Total Building Maintenance & | < p§$f;nce
Efficiency Packages Performance Commissioning | AUl EE

Existing Buildings |




Organization - Envelope

‘ Section 5 — Building Envelope ‘ _
. ASHRAE

| 5.1 & 5.2— General & Compliance Paths |

¥ —
| l/ 5.4 — Mandlatory Prowsts \
5.5 . '
2 5.6 4L Eee Appendix G
Prescriptive Envelope Performance
Cost Budget :
P{ih _T‘rade Off 7 Rating
| 5.7 - S%bmittals I/ Hint!
I 5 8 Products I Requirements are organized by the
* chosen Compliance Path, not

| 5.9 Inspection & Verification | components.




Organization - Envelope

‘ Section C402 — Building Envelope ‘ |IECC

{

|  402.1- General & Compliance Paths

= l Note: Roof Reflectance not applicable
: : in IL climates, local jurisdictions may
(includes opaque doors)
' Hint!
| C402.4 — Fenestration |
v Compliance Paths come first, specific
I C402.5 — Air Leakage (including fenestration) I requirements are marked with

(Mandatory) or (Prescriptive) as
applicable.




ASHRAE 90.1 and 2018

IECC Definitions
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Definition Differences

1. Climate Zones
2. Indirectly Heated Spaces
3. Split Above/Below Grade Walls

4. Building Entryways
A. Vestibule Requirements
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1. Climate Zone Differences

:J_‘] 1II

xxxxx

AN

Coles,

P

Source; Pacific Northwest National Laboratory

IECC ASHRAE

Zone 5in 2018 |IECC

Cumberland

and Clark

Calhoun,
Greene and
Jersey

Zone 4 in 90.1-2019

Red counties
moved to warmer
CZ-4

Significant
compliance
impact for these
counties!
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2. Indirectly Conditioned Space

ASHRAE

IECC

Indirectly conditioned spaces are: Indirectly conditioned spaces are:

v' Where they are separated from v The heat transfer rate to the
conditioned space by conditioned space is larger
uninsulated walls than the heat transfer rate to

the outdoors.

v When they communicate OR
through openings with v There is air change between
conditioned spaces the spaces (more than 3

OR ACH)

v Where there are uninsulated
pipes, ducts, etc



3. Split Above/Below Grade Walls

IECC ASHRAE

Depends on the location of

Depends on definitions for above- _
Insulation.

and below-grade.
Interior insulation — wall must meet

above-grade requirements
qualifies as above-grade wall ~ « Exterior/Integral insulation — below-
. grade portion must meet below-
grade requirements, above-grade
G e portion must meet above-grade
IECC — All above requirements

ASHRAE — 50% above ,‘ SEDAC

(ybl EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
50% below

« If 15% of wall is above-grade,

I[ECC — All below

ASHRAE — 10% above Basement
90% below




4. Vestibule Entryway Requirements

|EC Ciastrac 2016 ASHRAE

C402.5.7 — Vestibules are required More exceptions:

Except: * CZ 4-8 buildings with <1,000sf of

- Not used by the public conditioned area

» Doors used primarily for vehicles/materials * Elevator lobbies in parking garages

- Dwelling unit doors « Semi-heated Spaces

«  Opening to <3,000 sq ft More specific exception:

* Revolving Doors * Doors opening from an area <3,000sf and
« Doors with a qualifying air curtain (not in 2016 separate from the building entrance

ASHRAE)



4. Vestibule Entryway Exceptions

22

E I

"'vil

'OM. _.....- A
'> .5..

“AA

22 SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER




4. Building Entrances

IECC ASHRAE

IECC Is more general in
definition.

Any doorway or access to
building for use by the public.
Relies on common knowledge of

who “public” is.

ASHRAE definition is more
specific.

Defines doorways into specific
spaces are not entrances, thus
exempt from vestibule
requirements:

Mechanical, electrical, and utility

service room doors. 22 SEDAC
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Comparing ASHRAE &

IECC Requirements
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3

~N O ok

Envelope Requirement Differences

. Semi-Heated Spaces
. Envelope Air Leakage
. Fenestration
1. Project Factors
2. Window-Wall Ratio
3. Skylights
. Vestibules
Heated Slab on Grade
nsulation Levels
Performance Path Envelope Related Differences
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1. Semi-heated Spaces

IECC ASHRAE

Ventilated Heated Plenum ; Ventilated Semiheated | Plenum ;
Attic Storage Attic Storage ,-"I"-:EZ'T- X
LT N R o LT LT N LR N B LT N
Conditioned Conditioned
Space Space

] |
. Ventilated [ . Ventilated
Unconditioned Conditioned Crawlspace Unconditioned : Conditioned Crawlspace
Space Basement Basement | Basement

B Exterior Envelope B Exterior Envelope
Cro-25] Semi-Exterior Envelope

Only conditioned and unconditioned space Adds semi-heated space and sheltered spaces

¥2 SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER



1. Semi-heated Space

ASHRAE ONLY

For Zones 4 & 5 — a space that Is
heated below 15 Btu/h-ft2 has

special requirements

 Lower R-values are allowed

 Air barrier exception: 5.4.3.1

v Does not exist in IECC




1.1. Semi-heated Space Air Barrier Alignment

ASHRAE ONLY

In the Code!
In ASHRAE, semi-heated spaces

Ventilated 3 Semiheated

Attic : do not require a continuous air
barrier, but the entire

conditioned space does!

Conditioned

AT B e B e

Ventilated
Crawlspace

Unconditioned '
Space

B Exterior Envelope

Semi-Exterior Envelope s E DAC
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1 Semi-heated Space Air Barrier Alignment

ASHRAE ONLY

“atc M somee What do you think?
Cof\di;ior;edA o "
opace . | Could this be a code
Uncondtioned CretEGaoS compliant air barrier?

B Exterior Envelope
Semi-Exterior Envelope ,‘ s E D Ac

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



2. Envelope Air Leakage - Testing

|[ECC + ASHRAE 2016 ASHRAE 2019

* One option for compliance, 5.4.3.1.1 is mandatory provision to
not mandatory (changes in pressure test.
2021 IECC) Sets specific areas to test:
* 0.40 cfm/sf envelope area per  All floor area under roof
C402.5  All floor area of stories with
entrance

« 2506 of enclosure area for rest of

building +2SEDAC
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2. Envelope Air Leakage — Grace Range

ASHRAE Only

If air leakage is between 0.40 and

0.60 cfm/sf, ASHRAE allows

untested correction through

diagnostic testing

« Smoke testing

* IR imaging

* Visual inspection

v Only non-destructive remediation
required.




2. Envelope Air Leakage - Testing

|[ECC + ASHRAE 2016 ASHRAE 2019

« Alternative is materials or  Exception 3 — Can have a
assembly method per third-party design verification
C402.5.1.2 which provides and periodic installation
materials and assemblies that Inspections during construction
are expected to perform as an and requires design review
air barrier « If third party verification, all

* Does not require independent fenestration must comply via

verification 5.8.3.2



2. Envelope Air Leakage - Verification

ASHRAE Only

Section 5.9.1.2: Option to Have a Plan

Review and Site Inspections
A Consultant Will:

v' Complete and approve a design review of the air
barrier for compliance

v' Complete periodic field assessment of the

materials and assemblies to ensure compliance
v Produce a report

Ensures compliance with the air barrier
requirements for materials and assemblies,
similar requirement to IECC but with
verification.




3.1 Fenestration Projection Factors

IECC ASHRAE

Table of specific SHGC factors
based on climate zone,
orientation, and PF.

Updates in 2021 IECC from
orientation table to

operable/inoperable table

Allows for adjustment of
projection factor based on
overhang opacity.

Has table of SHGC modifiers
rather than specific SHGC's.
Allows area-weighted average
SHGC
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3.1 Projection Factor Adjustment

IECC

IECC has 3 rows in Table
C402.4 that adjust SHGC
based on Projection Factor
(per Equation 4-5)

PF=A/B




3.1 Projection Factor Adjustment

ASHRAE only

ASHRAE Calculates shading factor
of various elements of the shading

device.
A (infill) * infill area + A (frame)*frame area

Overhang shading factor
modifies the projection factor:
PF=A /B

O,=(Ax0O,)+( xO

PF x O, = PF;




3.2 Wall Area In Fenestration Ratio

IECC ASHRAE

Counts only above grade walls Includes below grade walls




3.2 Fenestration Window-to-Wall Ratio

IECC ASHRAE

IECC requires max 30% window-

to-wall ratio except under special

conditions.

« 40% allowed if adding daylight
controls along with additional

requirements

ASHRAE requirement is simpler to
follow, but less flexible.

Prescriptive window-to-wall area ratio is
max 40%

Area-specific exception:

» Street-facing, street level fenestration can
be up to 75% of the street-facing wall,
given wall is <20ft & there is a continuous
overhang
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3.2 Fenestration Requirements — 90.1-2019

stronger

| weaker | same

ASHRAE 90.1-2019 CZ4

Non-Residential Residential Semiheated
Min
U-Value Max SHGC| Min VT/SHCG| U-Value |Max SHGC VT/SHCG U-Value Max SHGC |Min VT/SHCG
All Types g % | 1.1 NR NR
Fixed 0.36 0.36 0.36 0.36 0.5
Operable 0.45 0.33 0.45 0.33 0.65
Entrance Door 0.63 0.33 0.63 (133 0.77
Skylights 0.5 0.4 NR 8.5 0.4 NR 075
ASHRAE 90.1-2019 CZ5
Non-Residential Residential Semiheated
Min
U-Value Max SHGC| Min VT/SHCG| U-Value |Max SHGC VT/SHCG U-Value Max SHGC |Min VT/SHCG
All Types 14 1.1 NR NR
Fixed 0.36 0.38 0.36 0.38 0.5
Operable 0.45 0.33 0.45 0.33 0.65
Entrance Door 0.63 0.33 0.63 0.33 0.77
Skylights 0:5 0.4 NR 0.5 0:5 NR 075

¥2 SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER



3.2 Fenestration Requirements — 2018 IECC

IECC-2018 CZ4
Max SHGC (PF <.2)

Fixed 0.38North
Operable

Entrance Door
Skylights

IECC-2018 CZ5
Max SHGC (PF <.2)

Fixed 0.38North (54
O
perable 0.38
Entrance Door
Skylights . 0.4
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3.3 Minimum Skylight Area Requirements

IECC ASHRAE

« Allowance for 25% of ceiling * 100% of ceiling must be 15ft
height to be under 15ft to to trigger requirements
trigger skylight requirements  No LPD exception

« Skylight exception for spaces » Exception when 90% of skylit
with LPD<0.5 W/sf area Is shaded on summer

* No exception for interior solstice at noon by permanent
permanent shading. architectural features.
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3.3 Additional Skylight Requirements

IECC ASHRAE

* No SHGC exceptions « SHGC exception if all

« Can allow higher SHGC of following apply:

0.60 with daylight controls _ _
« Skylights with 90% haze

« Skylights required to have factor
haze factor of 90% unless e VT >0.40
designed to exclude direct » Lighting controlled by

_ photocontrols in daylit zone
sunlight.
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4. Vestibule Entryway Requirements

IECC ASHRAE

C402.5.7 — Vestibules are required Additional exceptions:

Except: « CZ 4-8 buildings with <1,000sf of

Not used by the public conditioned area

Doors used primarily for vehicles/materials Elevator lobbies in parking garages

Dwelling unit doors + Semi-heated Spaces

Opening to <3,000 sq ft \ More specific exception:
Revolving Doors * Doors opening from an area <3,000sf and

Doors with air curtain (not in 2016 ASHRAE) separate from the building entrance



4. Vestibule Entryway Requirements

IECC ASHRAE

Must space so inner and outer doors

are not open at the same tlme

More detalls:

Vestibules for spaces 40,000+sf with
automatic doors must space 16ft. (all
others - 7ft)

Thermal envelope of unconditioned
vestibules to comply with semi-heated
space requirements.

Exterior of vestibules must comply with

continuous air barrier requirements.



5. Foundation Insulation — Heated Slabs

IECC ASHRAE

R-5 required under the slab. Only increased perimeter insulation
Increased perimeter to R-15 requirement R-20, depth depends
Perimeter insulation has stated depth, on building type.

but can stop at bottom of heated slab

(table footnote) v Avoids confusion about perimeter

v Adds some confusion about
perimeter requirement.

v" R-5 under whole slab does provide
better performance.




6. Insulation Requirements

2018 IECC CZ4

2018 IECC CZ5

ASHRAE 90.1-2019 CZ4

ASHRAE 90.1-2019 CZ5

Non- i ) Semi- Non- ) ) Semi-
Assembly Al Group R Al Group R Residential ARl CIllE] heated | Residential AR Gl heated
Roof
Above Deck R-30ci R-30ci R-30ci R-30ci R-30ci R-30ci R-10ci R-30ci R-30ci R-15 ci
R-19 + R- R-19 + R- R-19 + R- R-19 + R-
R'ﬁ:sR' R'ﬁLJ'SR' R'ﬁLJ’SR' R'ﬁLJ’SR' 11LS or R-25|11LS or R-25| R-19 |11LS or R-25|11LS or R-25| R-19
Metal Bldg + R-8LS + R-8LS + R-8LS + R-8LS
Attic and other R-38 R-38 R-38 R-49 R-49 R-49 R-30 R-49 R-49 R-30
Above-Grade Walls
Mass R-9.5ci R-11.4ci R-11.4ci R-13.3ci R-9.5ci R-11.4ci NR R-11.4ci R-13.3ci R-5.7ci
R-13+R- | R-13+R- | R-13+R- | R-13 + R- | R-0 + R-15.8 : : . R-0 +
Metal Bldg 13ci 13ci 13ci 13ci Ci RO+RAIcl R-13  RO+R-19c|RO+R1IcH) g g
R-13+R- | R-13+R- | R-13 +R- | R-13 + R- R-13 + R- R-13 + R- . |IR-13 + R-
Metal Framed 7 5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5ci R-13 e 5 .sc
R-13 + R- | R-13 + R- | R-13 + R- 7R'51C? ;’rRR'_ c13sr. | R13sR. R-13+R- | R-13 +R-
3.8ciorR-{3.8ciorR-{3.8ciorR-| ° ) ) R-13 |7.5ci or R-19|7.5ci or R-19| R-13
Wood Framed and 20 + R- |3.8ci or R-20|3.8ci or R-20 : :
20 20 20 ) + R-5ci + R-5ci
Other 3.8ci
Below-grade Walls R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-7.5ci R-10ci NR R-7.5ci R-10ci NR

SEDAC

SMART ENERGY DESIGN ASSISTANCE CENTER




6. Insulation Requirements

2018 IECC CZ4

2018 IECC CZ5

ASHRAE 90.1-2019 CZz4

ASHRAE 90.1-2019 CZ5

Non- : . Semi- Non- . . Semi-
Assembly Al Group R Al Group R Residential Residential heated |Residential Residential heated
Floors
Mass R-10ci | R-10.4ci | R-10ci | R-12.5ci | R-14.6ci | R-16.7ci | R-6.3ci | R-14.6¢ci | R-16.7ci | R-6.3ci
Joist/Framed R-30 R-30 R-30 R-30 R-30ci R-30ci R-19 R-30ci R-30ci R-19
Slab-on-Grade Floors

R-10 24" | R-10 24" | R-10 24" | R-10 24" | R-15 24" | R-15 24" NR R-15 24" | R-15 24" NR
Unheated b.g. b.g. b.g. b.g. b.g. b.g. b.g. b.g.

R-1524% | R-15 247\ R-15 247 | R-1536%| 0 500 an | R0 48" [R-1024"| R-2048" | R-2048" |R-10 24"

b.g.+R- | b.g. +R-| b.g. +R- | b.g. + R- b b b b b b
Heated 5ci under|5ci under|5ci under|5ci under & & & € & &

Opaque Doors
R-4.75 R-4.75 R-4.75 R-4.75

Non Swinging (U-0.21) | (U-0.21) | (U-0.21) | (U-0.21) U-0.31 U-0.31 | U-0.36 | U-0.31 U-0.31 | U-0.36
Swinging U-0.61 | U0.61 | U-0.37 | U-0.37 U-0.37 U-0.37 | U-0.37 | U-0.37 U-0.37 | U-0.37
Overhead U-0.31 | U-0.31 | U-0.31 | U-0.31 U-0.31 U-0.31 | U-0.36 | U-0.31 U-0.31 | U-0.36
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6. Roof Insulation Specifics

IECC ASHRAE

* C402.2.1 exceptions allows * No exceptions to roof
average roof U-factor to Insulation prescriptive
compensate for tapered requirements unless
Insulation. complying through UA trade-

* Also allow reducing insulation off or performance paths.

by up to 1” for tapering for roof

drains
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/. Performance Path Differences

IECC ASHRAE

Only envelope difference is air
leakage:

IECC baseline building air leakage
not specified, nor proposed.
C407.6.2 specifies these values

shall be from an approved source.

Appendix G is the performance path
to compliance.

Reference model air leakage
specified at 1.0cfm/sf envelope area.
Proposed shall have tested leakage
rate, or approximate if compliance

through envelope verification
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ASHRAE VS IECC for

Existing Buildings
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Additions to Buildings

IECC ASHRAE

C502.2.1 — Specific vertical
fenestration requirements
C502.2.2 — Specific skylight
requirements, similar C502.2.1.
Compliance through non-

prescriptive paths only listed in

above two sections for envelope.

4.2.1.2 Specifies additions
comply with any compliance
path.

4.2.1.2.1 Allows if addition alone
can’t comply alone, can modify
existing building and trade-off

with addition.
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Existing Building Alterations

IECC ASHRAE

Existing building exceptions
spelled out in detall in separate
section.

Various notes to achieving max
possible compliance given

existing constraints.

5.1.3 deals with envelope
alterations.

Notes specific cases where
meeting insulation requirements
IS excepted.

No other language specifically

allows for flexibility within

existing constraints 22 SEDAC

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



ASHRAE Alteration Exceptions

Many exceptions match IECC, but are more

specific

« Storm windows covering existing windows
provided one has existing low-e coating

« Existing wall, roof, or floor cavities provided
filled with R-3.0/inch insulation at minimum

« Existing building assemblies without cavities

where no new cavities are formed

e T
z SR
S

——

* Roof recovering

7» SEDAC
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ASHRAE Existing Building Exceptions

Many exceptions match IECC, but are more specific

* Replacement of roof membrane where insulation is

Integral to or below existing roof deck ’
* Replacement of doors separating conditioned space
from exterior shall not require adding a vestibule,
provided existing vestibule is not removed. e M
* Replacement of existing fenestration provided
project is <25% of total existing fenestration area, . 4

and U-factor and SHGC are at least equal to

previous. 22 SEDAC



Existing Building Repairs

IECC ASHRAE

Covered by Section C504. Does not separate from

* Window glass can be replaced alterations section 5.1.3.

In existing sash and frame » Glass repair contained in
(C504.2 Exception #1) Section 5.1.3 on Alterations,

* Replacing doors does not otherwise same as IECC.
require addition of vestibule « Same difference for

replacement of doors
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Questions?

energycode@illinois.edu
800-214-7954
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