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International Energy Conservation Code  

Envelope & Embodied Energy Subcommittee 
 

    Draft Notes 
 

December 1, 2022 
11:00 AM to 2:00 PM EST (3 hour) 

Virtual meeting  
 

Committee Chair: Tom Culp, Birch Point Consulting 
Committee Vice Chair: Emily Lorenz, IIBEC 
 

1. Call to order. Chair Culp called the meeting to order at 11:00 am eastern. 

2. Meeting Conduct – Culp reminded attendees of the following items. 

a. Antitrust Reminder 

b. Identification of Representation/Conflict of Interest  

c. ICC Council Policy 7 Committees: Section 5.1.10 Representation of Interests  

d. ICC Code of Ethics: ICC advocates commitment to a standard of professional 

behavior that exemplifies the highest ideals and principles of ethical conduct 

which include integrity, honesty, and fairness. As part of this commitment it is 

expected that participants shall act with courtesy, competence and respect for 

others.  

 

3. Roll Call/Establish Quorum – Vice Chair Lorenz called roll and established a quorum (19) 

4. Name Organization  Name Organization  

*Culp, Tom 
(chair) 

Glazing Industry 
Code Cmte; 
Aluminum Extruders 
Council 

X Guttman, 
Maureen Energy Solutions X 

*Lorenz, Emily 
(vice chair) 

Intl Inst of Building 
Enclosure 
Consultants 

X Humble, 
Jonathan 

Amer Iron & Steel 
Institute X 

Altenhofen, 
David RWDI  X *Johnson, 

Greg 
Natl Multifamily 
Housing Council X 
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*Belcher, Matt Enhanced Bldg 
Systems X *Kochkin, 

Vladimir 
National Association of 
Homebuilders X 

Bradley, Jeff American Wood 
Council X Melley, 

Michele State of CT X 

*Brooks, Scott Disney  *Ross, Bob Austin Ind. School 
District X 

*Burton, Richard City of Lincoln, NE X Sanders, 
Helen Façade Tectonics Inst. X 

Cinnamon, Tony Wiss, Janney, 
Elstner X Spiriev, Bistra GA Finance & 

Investment   

*Churchill 
Norbert, 
Zepherinus 

CARICOM X *Tillou, Mike PNNL X 

*Clausing, Chris Clausing Builders X VanGeem, 
Martha 

Masonry Alliance for 
Codes and Standards X 

*Crandell, Jay 
American Chemistry 
Council’s Foam 
Sheathing Coalition 

X Weston, Teri Air Barrier Assoc of 
Amer. X 

DeWein, Mike North Branch 
Services X Zani, Andrea Permasteelisa  

 *Member of main IECC Commercial Committee 
 

5. Assign Note Taker—Teri Weston volunteered to take notes.  

6. Approval of Agenda—unanimous approval  

7. Approval of Minutes – Nov 17, 2022 meeting – reminder to add reason statements and 

designate “as submitted” Use reason statements from proposals for two proposals that 

were approved at the Nov. 17 meeting. 

8. Administrative issues—none at this time. 

9. New Business 

a. Presentation on thermal bridging modeling (M. Tillou, PNNL)  

• Link to prototype building models:  https://www.energycodes.gov/prototype-building-

models#Commercial 

• Tillou can share the characterizations with the subcommittee and will circulate PDF of 

PPT with notes. 

• Informal volunteer group on cladding thermal bridging:  Theresa Weston, Jonathan 

Humble, Helen Sanders, Paula Zimm, Jay Crandell, Chip Clark, Greg Johnson, Martha 

VanGeem, Vladimir Kochkin, and Mike Tillou who is convening. 
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10. ACTION items 

Resume discussion / vote on editorial or clean-up proposals 

a. CED1-092-22  

Motion:  As Modified (Crandell, Humble) 18-0-1 (cnv) 

Modifications – (see meeting edits PDF) 

• as shown with “purple items” italicized.  

• C402.1 #4 change “building thermal envelope assemblies” to “the building 

envelope” 

             Reason:  Consistent use of “building thermal envelope” terminology 

 

b. CED1-094-22  

Motion: As Modified (Guttman, Humble) 14-1-2  (cnv) 

Modification: strike-out descriptions, leave section numbers only in C402.1 #1; Need to also 

change “component performance alternative” to “component performance method” in Table 

C402.1.4 title and exception 1 to C502.2 if this change is made (see meeting edits PDF) 

Reason:  Editorial clean-up of section references and titles for prescriptive U-factor, R-

value, and component performance methods 

c. CED1-098-22  (coordinate with CEDI-094) 

Withdrawn by proponent 

d. CED1-095-22  

Motion:  As Modified (Crandell, Johnson) 16-0-1  (cnv) 

Modifications: (see meeting edits PDF) 

 

Reason: Clean-up and move requirements related to fenestration into one place (Item 4 

of list) and add one missing section reference. 

e. CED1-108-22  

Motion:  As Modified (Humble, Tillou) 16-0-1  (cnv) 

Modification:  need to change Table number in Table, in new section C402.1.2.1.6, and in section 

C402.1.4; update section numbers. (see meeting edits PDF) 
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Reason: move sections related to U-factor determination under section for U-factor 

determination and change title to remove reference to thermal resistance to be 

consistent focus on U-factors 

f. CED1-119-22  

Motion: As Modified (Crandell, Johnson) 15-0-2  (cnv) 

Modification: remove exception entirely. (see meeting edits PDF) 

Reason:   Clarify that the provisions are intended to apply to only to radiant heat system 

panels, not other type of radiant heating systems.  The exception for heated slabs is 

deleted because they are not radiant heating system panels and the thermal 

requirements are addressed elsewhere. 

g. CED1-128-22  

Motion: As Modified (Lorenz, Weston) 15-0-1  (cnv) 

Modification: (see meeting edits PDF) 

 

 Reason:  clean-up of some terminology related to the use of "air leakage" and general grammar 

h. CED1-104-22 – withdrawn by proponent.  Already taken care of in the updated 

PR draft.  

i. CED1-105-22 – no action.  Deal with later along with other mass wall items. 

If time remaining, review and provide feedback to Admin subcommittee: 

j. CED1-004-22 withdrawn as editorial, can be taken care of by staff. 

k. CED1-005-22 - reviewed, agree with proposal.  Terminology change of ‘thermal 

envelope” to “building thermal envelope” needs to be included for correlation 

with CED1-92.  

11. Upcoming meetings—first and third Thursdays of every month 

a. Dec 15, 2022, 11:00 AM to 2:00 PM ET    
(tentatively: thermal bridging votes, air leakage) 

b. Jan 5, 2023, 11:00 AM to 2:00 PM ET    
(tentatively: fenestration, air leakage) 

c. Jan 19, 2023, 11:00 AM to 2:00 PM ET  
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d. Feb 2, 2023, 11:00 AM to 2:00 PM ET  

e. Feb 16, 2023, 11:00 AM to 2:00 PM ET 

f. Mar 2, 2023, 11:00 AM to 2:00 PM ET 

g. Mar 16, 2023, 11:00 AM to 2:00 PM ET 

12. Adjourn 

 
 
FOR FURTHER INFORMATION BE SURE TO VISIT THE ICC WEBSITE:   
ICC Energy webpage  
The monograph of Code Changes and Public Comments to the IECC Commercial Public 
Comment Draft #1 is posted here.  
An update to the IECC Commercial Public Comment Draft #1 that includes errata from staff and 
public comment is also posted. 
 
FOR ADDITIONAL INFORMATION, PLEASE CONTACT:  
 
Committee Chair: Tom Culp, Birch Point Consulting, culp@birchpointconsulting.com 
Committee Vice Chair: Emily Lorenz, IIBEC, emilyblorenz@gmail.com 
 
We have started an interested-party email list for various subcommittee communications.   
Please contact Tom Culp to be placed on that email list.  
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Note: also change “component performance alternative” to “component performance method” in Table C402.1.4 
title and exception 1 to C502.2 if this change is made



�����D2���

	
��������V�"� ���!�������	��
������9����=�������� ������������������������� ����
��"� ��������6����!�������
���
������#�5�

��������
���������
�������
���������������	
������

 ���������!����"��

����$��<��
��$�$%�	�����������	�����	�����

��#���
�����#���!��
���������������!�!�������	�"�%����������!�������	��
���	��$��#�
�
���������!����

%�����������	�������	����!�
���#�!����1����'����=������� 0,'�+�'�
��������	�"�%�������������%��&

'� �����	�/���	������
���������%�	�����������	�����	����
��������	�"�%��������
	���������
����������/��������
����=������� 0,+�+���!������������

��/��������
���������������G��� ����!�9��������#�
�!������!����=������� 0,+�'�+D������*�$�����#�
�!������!���� 0,+�'�.D�����������	�����

	��������������������$�����=������� 0,+�'�0���>����������������������������������%����	����������
����������������/��	������
�������������'

	���������������	�/����#�$����!��%��������������#���!�������������$���	��
��������	�"�%����=������� 0,+�'�+�0�

+� >����
�������������������!�������������������
��������	�"�%����=������� 0,+�.�

.� *����
�������������������!�������������������
��������	�"�%����=������� 0,+�0�

0� 9���
�����������#���!�����$���	���

��#���
�
��������	�"�%����=������� 0,+�4�����������$��"��%�����#���!��
���$����$������������
�������

��������
�"�����������<���!������������%�!����=������� 0,+�4������#���!�����!��%�	�����������	�����	����
��������	�"�%����1����+����=������

 0,'�+�'����=������� 0,'�+�+�

4� ������������������#���!�������������$���	��
��������	�"�%���� 0,+�2�

2� >�������������
��%�����������5��
������������!�%������
��������
���!�����������!�%������
������5��
�
��������	�"�%����=������� 0,.�'+�

3� 5�����	������������������������,�		��
��������	�"�%����=������� 0,+�3�

���������$��"��%�����#���!��
���$����$������������
����������������
�"�����������<���!������������%�!����=������� 0,+�4������#���!�����!��%�	����

������	�����	����
��������	�"�%����1����+����=������� 0,'�+�'����=������� 0,'�+�+�

 ���������
�	��	�
����
��!���������������	���!������"���$�
���@!�����@�����%�������������
������������������4����������
��%���������
���������



	���������"��!!��

�!�

������)������������!��������	��	�
���%������������������
������!�����
��������
��������
���������

���
�	��	�
�������
����������������������!���$�
��<�
������<�������������		��	���������������

/�
0�
�+�� ���))������

A��	�
���B�3+'

CED222

, , or Section C402.1.4.

greater than
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Note: change Table number in Table, in new section C402.1.2.1.6, and in section C402.1.4



CED1-119-22

Proponents: Jay Crandell, representing Foam Sheathing Committee of the American Chemistry Council (jcrandell@aresconsulting.biz)

2024 International Energy Conservation Code [CE Project]

Revise as follows:

C402.2.6 Insulation of radiant heating systems panels. 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 C402.1.2.

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

Reason: This proposal clarifies that Section C402.2.6 is addressing radiant heating system panels.  Also, heated slabs on grade are not an

exception for heating system panels.  It is an assembly that is addressed elsewhere in the code. Thus, the exception is moved to the last sentence

and changed to a requirement that references appropriate sections for heated slab provisions.

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

The proposal clarifies an existing provisions without any changes in requirements.

Workgroup Recommendation

Proposal # 727

CED263
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“at any combination of”



 ���������
�	��	�
����
��!����������!��
����������������������������������
�������"����������/��������
����"������
�
�#�����!��
�	����������

�������	��	�
������� - A1�.�������
�������!�!�������
�	��	�
�������

�
��%�����������������(��"���$�������
����������!�!�������
�	��	�
��������������%&

'��=������� 0,+�2�'�������!�@��"����#����������@����@������!@

+��=������� 0,+�2�'�'�������!�@������������%���������@����@�
������%
@

.��=������� 0,+�2�+�'���!!�!�@���@����@�����!����������������
�
�����#��
�#�����!���@��������
����!�
��������

�

0��=������� 0,+�2�+�'���<��	�����'��!�����!�@��@����@����=���-.'4?������=���-'?+3���������/��$��������@�

4��=������� 0,+�2�+�'���<��	�����+���!!�!�@���@����@���#���!���������������������@��������
����!�
��������

�

������)������������!��������	��	�
���%������������������
������!�����
��������
��������
���������

A��	�
������"������!�
��!�������������
������������

/�
0�
�+�� ���))������

A��	�
���B�3'4

CED286



Thermal Bridging 
Analysis in IECC 

2024 Progress 
Indicator

Michael Tillou, PE

December 7, 2022



2

Thermal Bridging Analysis Methodology 

Characterize 

Thermal 
Bridges in 

each Prototype

• By prototype

• By floor 

(ground, 

middle, top)

Calculate 

Thermal Bridge 
Heat Flows 

Btu/(h-°F) 

• By type and floor 

of each prototype

• Calculated for 

both mitigated 
and unmitigated 

cases

• Individual heat 

flows are summed 
to determine total 

for each floor

• Calculated using  
proposed IECC 

mitigated and 

unmitigated PSI 
factors. 

Calculate 

Thermal 
Bridge 

adjustment 
factors

• By floor for 

each prototype

• Calculated for 

both mitigated 
and unmitigated 

cases

• U-factor 

adjustment with 
units      

BTU/(h-ft^2-°F

Calculate 

Adjusted 
Above-Grade-

Wall U-factors

• Sum of 

prescriptive AGW 
U-factor and 

thermal bridging 
adjustment factor.

• Unique U-factors 
for each floor, 

prototype and 
climate zone. 

• Based on wall type 
of each prototype. 

• Values for both 

mitigated and 

unmitigated cases.

Final Modeling 

Analysis 

• Adjusted AGW U-

factors are input 
into analysis. 

• IECC 2021 
baseline uses 
unmitigated 
AGW U-factors

• IECC 2024 
proposed case 
uses mitigated 
AGW U-factors

• No thermal 

bridging 

adjustments were 
made for CZ 0-3. 

PI energy savings are based 
on these differences.
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Characterization of Thermal Bridges in Prototypes

Identified thermal bridges* in prototypes:
§ Parapets – prototypes with continuous above deck insulation are assumed to include a 

parapet.

§ Balconies – Large Hotel, Midrise MF and Highrise MF are assumed to include 
balconies based on modeling assumptions used to account for sliding door HVAC 
switches that were added into ASHRAE 90.1.

§ Vertical window/wall intersections – calculated for each prototype

§ Cladding supports - calculated for each prototype

*Intermediate floor-wall intersections were not assumed to be a thermal bridge.  

Characteristics of each thermal bridge type were described separately for the 
Ground, Middle and Top floors of each prototype. 
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Characterization of 
Thermal Bridges in 
Prototypes

Calculated length, by floor, of each 
linear thermal bridge type

Opaque wall area of each floor

Prototype characteristics 
identified by floor: Ground, 
Middle, & Top

Roof thermal bridges are included 
on Ground Floor in the SA Retail 
because it is a 1 story building.
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Characterization of Thermal Bridges in Prototypes -
Balconies

5

Balcony thermal bridges are 
based on modeling 
assumptions developed for the 
characterization of sliding glass 
door HVAC interlock controls in 
ASHRAE 90.1. 
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Calculating Thermal Bridge Heat Flows

6

Thermal bridging heat flow 
calculated by type for each 
floor of each prototype.

Total thermal bridging heat 
flow impact, by floor.

Above-grade-wall U-factor 
adjustment calculated by 
floor.



Climate Zone 
AGW 
U-factor

 Thermal 
Bridge 
Adjust

Adjust AG 
Wall U-
factor

 Thermal 
Bridge 
Adjust

Adjust AG 
Wall U-
factor

AGW 
U-factor

 Thermal 
Bridge 
Adjust

Adjust AG 
Wall U-
factor

 Thermal 
Bridge 
Adjust

Adjust AG 
Wall U-
factor

Ground Floor 0.077 0.132 0.039 0.094 0.039 0.129 0.020 0.110

Mid Floor 0.075 0.130 0.038 0.093 NA NA

Top Floor 0.121 0.176 0.061 0.116 NA NA
Ground Floor 0.077 0.141 0.039 0.103 0.039 0.143 0.020 0.124

Mid Floor 0.075 0.139 0.038 0.102 NA NA
Top Floor 0.121 0.185 0.061 0.125 NA NA

Ground Floor 0.077 0.141 0.039 0.103 0.039 0.143 0.020 0.124
Mid Floor 0.075 0.139 0.038 0.102 NA NA
Top Floor 0.121 0.185 0.061 0.125 NA NA

Ground Floor 0.077 0.132 0.039 0.094 0.039 0.129 0.020 0.110
Mid Floor 0.075 0.130 0.038 0.093 NA NA
Top Floor 0.121 0.176 0.061 0.116 NA NA

Ground Floor 0.077 0.132 0.039 0.094 0.039 0.129 0.020 0.110
Mid Floor 0.075 0.130 0.038 0.093 NA NA
Top Floor 0.121 0.176 0.061 0.116 NA NA

0.09

0.064

0.064

0.055

0.055

0.10

0.10

0.09

0.09

5A

5B

4B

4C

4A

Unmitigated

0.055

UnmitigatedMitigated Mitigated
Standalone RetailMedium Office
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Calculating Adjusted Above-Grade-Wall U-factors
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Adjusted AGW U-factors that 
capture unmitigated and 
mitigated thermal bridging 
impacts. 

Calculated by climate zone 
and floor

Prescriptive AGW U-Factor, 
from C402, based on wall 
type. For example, Medium 
Office has steel-frame walls 
and Standalone Retail has 
mass walls.

Calculated thermal bridging U-
factor adjustment. 



Thank you
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