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TC/TG/TRG MINUTES COVER SHEET 

(Minutes of all TC/TG/TRG Meetings are to be distributed to the individuals listed below within 60 days following the meeting.) 

TC/TG/SSPC: 		TC 4.4 
TC Title: 		Building Materials and Building Envelope Performance 
Date of Meeting: 	Monday, February 10th. Meeting convened at 2:30 pm EDT. 
Location: 		Orlando FL
DISTRIBUTION 
All members of TC 4.4 plus the following: 
TAC Chair 
Committee Liaisons
ADDITIONAL DISTRIBUTION 
Manager of Standards 					
Manager of Research and Technical Services 		
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1. Introductions

The Chair, Alejandra Nieto, called the meeting to order at 2:30 pm EDT, which was followed by roll call attendance from the leadership team. . Announcement made that recording of meetings is prohibited.
6/9 voting members present in the room, 3 online (9/9 total), quorum achieved.
2. Membership/Roll Call/Attendance (M. Ghobadi, Membership Chair)

Contact TC 4.4 Chair or membership chair if you are interested in being a voting member – note, to be eligible for voting status you must have been a Corresponding Member for a minimum of 2 years.  
Voting Members and Officers Attended
Voting Members rolling off June 30, 2025: Danko Davidovic and Marcus Bianchi  
[bookmark: _Hlk94699221][bookmark: _Hlk94699211][bookmark: _Hlk94699173]New voting members rolling on July 1, 2025: Achilles Karagiozis (NREL),
	Name
	Affiliation
	Role
	Notes

	Alejandra Nieto
	Rockwool
	Chair
	Y

	Marcus Bianchi
	NREL
	Research Chair
	Y (online)

	Danko Davidovic
	Huber
	 Secretary, Webmaster
	Y

	Mehdi Ghobadi
	NRC
	Membership Chair
	

	Neil Friedberg
	
	Publications Chair
	Y

	Hua Ge
	Concordia University
	Handbook Chair
	Y (online)

	Manfred Kehrer
	WJE
	
	Y

	Wahid Mahref
	Ecole de Technologie Superieure
	
	Y

	Mikael Salonvaara
	ORNL
	
	Y (online)


 Total Number of VM: 9/9  (0 non-quorum)
Voting Members and Officers Absent:
	Name
	Affiliation
	Role
	Notes

	
	
	
	



Corresponding Member (CM)/Provisional Corresponding Members (PCM) Attended:
	Name
	Affiliation
	Role
	Notes

	Achilles Karagiozis
	NREL
	CM
	 

	Alec Cusick
	Owens Corning
	CM
	 online

	Brad Carmichael
	4EA Building Science
	CM
	online

	Caroline Klatman
	Simpson Gumpertz & Heger
	CM
	online

	Carsten Rode
	Technical University of Denmark
	CM
	online

	Charlie Curcija
	LBNL
	CM
	 

	Chris Schumacher
	RDH
	CM
	online

	Craig Marden
	Owens Corning 
	CM
	

	Dave Finley
	Finley Consulting Group
	CM
	 

	Ellen Thorp
	Coalition for Sustainable Roofing
	Corresponding Member
	

	Emishaw Iffa
	ORNL
	CM
	 

	Hua Ge
	Concordia University
	Handbook Chair, CM
	 

	Jodi Knorowski
	WDP & Associates Consulting Engineers
	CM
	online

	Jorge Treviño
	Owens Corning
	 CM
	 

	JR Babineau 
	Johns Manville 
	CM
	

	Leslie Scheppelmann
	WJE
	Secretary, CM
	 online

	Lyle Axelarris
	BPL Enclosure
	PCM
	online

	Paulo Tabares
	Colorado School of Mines
	NVM
	 

	Patrick Noonan
	Knauf Insulation
	CM
	 

	Peter Adams
	Stantec Consulting Limited 
	Non-Voting Member (NVM)
	online

	Sam Glass
	USDA Forest Products Laboratory
	CM
	 online

	Sam Taylor
	Building Science Consultant, retired
	CM
	online

	Shayan Mirzabeigi
	Syracuse University
	PCM (NVM)
	 

	Shibei Huang
	RWDI
	CM
	

	Som Shrestha
	ORNL
	CM
	

	Stanley Gatland 
	CertainTeed Corporation 
	CM
	online

	Zhenglai Shen
	Oak Ridge National Laboratory 
	PCM (NVM)
	


Total number of CM, PCM: 27
Guests Attended
	Name
	Affiliation
	Role
	Notes

	Jessica Burke
	RDH Building Science Inc.
	
	

	Karlyle Munz
	Colorado School of Mines
	
	

	Maria Raggousis
	Simpson Gumpertz & Heger
	
	

	Mark Jumper
	Knauf Insulation (ASHRAE Houston Chapter)
	
	

	Nathaniel Huygen
	National Brick Research Center, Clemson University
	
	online

	Philip Boudreaux
	ORNL
	
	


Total number of guests: 6
YEA (ASHRAE Engineer age 35 or less)
	Name
	Affiliation
	Role
	Notes

	Andy Gloor
	Colorado School of Mines
	
	online


Total number of YEA: 1

3. Report from the Chair (A. Nieto, Chair) 

Chairs report:
1. ASHRAE 2025-2028 Strategic Plans and Initiatives can be found here: https://www.ashrae.org/about/strategic-plan
1. ASHRAE Government Affairs presented on the multiple ongoing initiatives. For more information or to get bi-weekly newsletter, visit https://www.ashrae.org/about/government-affairs.
1. ASHRAE Government Affairs if looking for subject matter experts (SME) for their Government Outreach Events. To apply visit: https://www.ashrae.org/about/government-affairs/grassroots-advocacy/government-outreach-events. 
1. ISO Standards - Interested in getting involved? Contact Kai Nguyen (knguyen@ashrae.org)
1. If you are a guest to the committee, you can become a Provisional Corresponding Member. Linked here from the TC 4.4 website: Membership | ASHRAE 4.4 Building Materials and Building Envelope Performance
Report from Section head (Kyle Gluesenkamp)

· Discussed the process to maintain clean and up to date records for TC roster.
· Encouraged to have more active submissions for seminars , forums, and workshops. 
· New section head: Kyle Gluesenkamp

4. Approval of minutes (D. Davidovic, Secretary)

The draft minutes from the Indianapolis, IN hybrid meeting in June 2024 were posted to the ASHRAE Website and Basecamp for review. 
VOTE: Wahid Maref made a motion to approve, and Marcus Bianchi seconded the motion to approve. No opposed, no abstentions. Motion passes, 9 votes positive (6 in room and 3 online), 0 abstained, 0 opposed  (9/0/0 F/A/O).

5. Program Subcommittee Report (W.Maref, Programs Chair)

· [bookmark: _Hlk170482652]Wahid Maref reviewed summarized previous submissions. Seven submissions have been submitted for this meeting, only one accepted, 4 rejected
· Som Shrestha is program submission technical contact, a lot of submitted, acceptance rate was low, one-third accepted, review done by track chairs for programs, some by RAC, some information submitted was missing in two of them submitted, Wahid raising the question on feedback, no standard process of providing feedback (Som), Wahid some conflicting information on material submitted, Wahid requested to receive the information on the process along with people who submit the documents
· They will be resubmitted for meeting in Phoenix, deadline February 26, 2025
· Wahid provided the link how to submit the topic for review, discussed with people on call Shibei Huang
· Accepted Seminar 2 in Orlando: Advancing Building Sustainability: ASHRAE Standard 160 and Freeze-Thaw Assessment Integration, Track 9. Neil chaired, Chris and Manfred presented (32 people online and 16 in room
· Phoenix seven tracks:
· Resubmission  of Thermal Bridging and Energy Codes - From Research to Implementation, Track: 3 (thermal bridging ASHRAE Rp-1365, Peter and Brad)
· Resubmission of Building Retrofit Electrification, and its Effect on Moisture Management, Track 1 (Stephen Duda)
· Resubmission of Beat the Heat: The Latest in Research, Technology, and Product Ratings for Cool Building Envelope Materials, Track 1 (Chair Marcus Bianchi)
· Las Vegas (winter meeting 2026): seven tracks 
· 3 Seminars proposed: 
· Track 7 Future Proofing, Thermal Resiliency and passive survivability of buildings under extreme conditions (Chair: Mahdi Ghodabi, Laverne agreed to submit),
· Track 5L Building envelope retrofit towards decarbonization ((Mehdi chair) Som be careful about the language and people who are submitting not to be DOE ORNL etc, government
· Seminar 7 Track 7 Future proofing: Enabling resilience, 
· Seminar 8 activating Mass Timber Building Thermal Mass (Paulo chair, track TBD, the list of speakers may change)
Two seminars and co-sponsoring the forum:
1) Thermal Bridging and Energy Codes (Brad Carmaichael)
2) Beat the Heat (chair Marcus)
3) Cosponsoring: El
· VOTE: Danko Davidovic made a motion to approve, Mehdi Ghobadi seconds motion to approve. No opposed (chair not voting), no abstentions. Motion passes. 9 votes positive (6 in room and 3 online), 0 abstained, 0 opposed (6+3/0/0 F/A/O)
[bookmark: _Hlk170482771]
6. Handbook Subcommittee Report (Hua Ge Acting Handbook Chair) 

Hua Ge: Ch25 is the final approval stage for publication in June (finalizes 2021-2025 cycle).
Ch26, some sections are added about the carbon, and  some hygric properties  of the low-carbon material
Ch37 collaboration how to incorporate some material for the next cycle
Application 45 is due to 2027, work for review due to June 2026, Peter provided some update anticipating not too many changes, asked people to read review and provide comments. 
7. Publication Subcommittee Report (Neil, Research Chair)

Neil: reviewed the process, we did not publish anything in 10 years, inviting people to submit ideas for publication, he will reach out to publication chair, plan to have online meetings every two months to move the things forward
List available online in Basecamp.
8. Research Subcommittee Report (M. Bianchi, Research Chair)
Announcements
· Reminder that the Section 4 Research Liaison (RL) is Dennis Landsberg, drlrm@aol.com 
· Research Subcommittee Chair Breakfast was held February 10, 2025, at 7:00 AM EDT
· Detailed presentation is at Basecamp
· RAC Objectives
· Plan and coordinate research and technical studies in support of the ASHRAE Research Strategic Plan and provide for the dissemination of the results
· Coordinate other activities to promote HVAC&R research
· New Investigator Award, 
· Homer Addams Award, 
· Graduate Student Grant-in-Aid Program, 
· Innovative Research Grant, and 
· Service to ASHRAE Research Award 
· Strategically and ethically administer the Research Fund for the benefit of all ASHRAE members
· Budget: Funds are available for ASHRAE RESEARCH, SY 24-25  $3.9 M,  $350K limit for RAC approval
· Winter 2025 Activity
· 0 RTAR requests
· 5 WS submitted, 3 conditionally accepted, 2 returned
· 8 projects out for bid
· RAC administers five awards and grants:
· Grant in Aid
· New Investigator Award
· Homer Addams Award
· Service to ASHRAE Research (RAC is asking for nominations, none received this year): please send me ideas (submission by TC chair by September 1)
· Innovative Research Grant
· Reminder for everyone that the deadlines for RTARs, WSs, etc. submissions to the RAC:
· March 15 – RAC Spring meeting consideration in April
· May 15 – RAC Annual meeting consideration in June
· August 15 – RAC Fall meeting consideration in Sept. or Oct.
· December 15 – RAC Winter meeting consideration in January
Active Research Project Status
1857-TRP: Improved Simplified Methodology for Describing and Calculating Heat Conduction between Buildings and The Ground
· Authors: Neal Kruis and Tim McDowell (TC 4.7)
· The draft is at Basecamp.
· History:
· W 2020 – TC 4.7 approved WS and Tim McDowell asked TC 4.1, TC 4.4, 
and SSPC 90.1 to consider co-sponsoring
· Spring 2020 – TC 4.4 voted to co-sponsor 
(by email ballot: 8/0/0 CNV; 4 non-response)
· Paulo Tabares represents TC 4.4 on the project.
· Released for bids by RAC in September/October 2022.
· RFP released in Fall 2022.
· Awarded to the Penn State team. Primary contact: Prof. Gregory Pavlak
· Brad Carmichael stated that 90.1 has interest in this project. Marcus will make the connection between Greg and 90.1.
· The project was finally staffed in October/November of last year and the official kick-off meeting with the PMS took place on December 5, 2024. A second meeting with the PMS took place on January 22, 2025, to gather feedback and discuss progress. Since the kick-off, progress can be summarized as follows:
· Finalization of the list of detailed simulation tools to be reviewed for possible use and the features to be evaluated.
· Good progress on an initial simulation pilot study with CSE+Kiva using some of the ASHRAE 140 ground-coupled models.
· The team is working on compiling typical/common foundation and basement designs. (If anyone knows of good references/resources for drawings or photos please let us know!)
· The team is working on defining all the test cases that will be simulated (initially three building types are being considered: detached residential, small commercial, and warehouse).
· Near-term goal is to have much of the detailed “ground truth” data by the ASHRAE meeting in June.
· In general, the team is on track with the proposed timeline. (Assuming a launch date of December 2024)
Work Statement
1951 RTAR: Development of Material Moisture Tolerance Criteria and Evaluation Methodology for ASHRAE Standard 160 to Control Structural Property Degradation of Common Sheathing Materials
· Author: Jay Crandell
· TC 4.4 voted and approved the revised RTAR and the associated documents in June.
· SSPC 160 voted to co-sponsor it.
· Revised RTAR sent to Research Liaison for December 2023 meeting. 
· Research Liaison communicated on January 21, 2024, that the RTAR was approved, and we will receive comments shortly.
· The approved RTAR is at Basecamp.
· We have received comments, and Jay has revised the first draft of the Work Statement.
· Sam Glass made some comments and will discuss them with SSPC 160 during the Indianapolis meeting.
· Achilles Karagiozis feels that the WS needs to be revised. He and Wahid Maref proposed a committee to work on this work statement: André Desjarlais, Danko Davidovic, Laverne Dalgleish, Mikael Salonvaara, Sam Glass, Wahid Maref, and Achilles Karagiozis
· André Desjarlais pointed out that we always thought that mold was the lowest common denominator. We should continue to work diligently.
· Alex McGowan pointed out that the failure mechanisms mentioned by Achilles Karagiozis are a problem in the field of technical consulting, including building collapse. It would be great to have a tool to predict damage caused by moisture in buildings.
· André Desjarlais stated that it is great that there is an agreement. $250 K is not enough, but what can be done to initiate the investigation.
· Laverne Dalgleish shared that buildings in a cold climate cannot be built without a vapor barrier on the inside. ABBA is now looking at this issue. Why do we put a vapor barrier when wood is already a vapor barrier? There are attempts to update the ISO standard on this topic.
· Neil reported that there have been monthly meetings, and André Desjarlais will incorporate changes to the document. There have been three meetings to discuss the RTAR:
· The feedback from APA was that the samples tested were not of an appropriate size to determine the actual degradation of OSB and plywood. They therefore requested a bending and shear analysis. The smallest size they would be comfortable with is a 4-foot by 4-foot piece of OSB/plywood, as anything smaller is not consistent with the way sheathing is used.
· Gypsum Group responded only that they had already commented on the document.
· The group talked about adding the flexible sheathing panel, but that would complicate things.
Possible Research Projects
RTAR: Impact of Construction Moisture on the Hygrothermal Performance of Building Envelope Systems
· Author: André Desjarlais
· Draft is at Basecamp.
· It was shared with TC 1.12 
· Laverne: could ABBA use this information to determine when the WRB could be installed?
· We are still expecting comments on Basecamp. None has been provided since our meeting in Indianapolis in June.
RTAR: Impact of New Low Embodied Carbon Building Materials on the Energy Efficiency and Durability of Building Envelopes
· Author: André Desjarlais
· André shared the first draft with the committee in the Fall and discussions took place during the Research Subcommittee meetings in February and June 2023
· Comments were received. Please provide additional comments.
· André has the draft RTAR and will continue to work on it.
RTAR: Influence of temperature on hygric properties of building envelope materials: significance for hygrothermal analysis
· Author: Sam Glass
· Sam addressed previous comments and provided a new draft on February 4th, 2023
· Comments were submitted in Basecamp
· Mehdi and Manfred had comments. Please provide additional comments on Basecamp.
· Sam addressed comments on Basecamp on February 9, 2025.
· During the subcommittee meeting on February 9, there was a discussion:
· It is unclear how relevant temperature dependence on hygrothermal properties is. One of the results of this research is to determine that.
· The idea came about when 1235 solar-driven moisture from field measurements could not be reconciled, and the idea was to investigate this further.
· Keep working on the RTAR but consider how to identify relevant materials and their properties.
· Select materials and assemblies to be considered.
· What if we modeled this as a steady-state for an hour during a period of time?
· Two phases are suggested: phase 1 would be the analysis and phase 2 would be the experimentation.
· The RTAR needs to define the modeling, and Chris Shumacher has agreed to create a first draft of the model.
· Fitsum Tariku has published data on this topic.
RTAR: Moisture Consequences of Building Electrification on Building Envelope
· Danko Davidovic and Mikael Salonvaara to work on Draft RTAR with support from Peter Adams and André Desjarlais.
· No progress has been made since the last meeting. Mikael requested a forum for the Winter Meeting to gather input, but it was not approved. Stephen Duda from TC1.12 is going to resubmit the forum. A suggestion was made to include Stephen Duda in the RTAR working group.
4. Brainstorming Session 
· The full list of ideas is available in Basecamp.
· The top eight prioritized ideas are in the table below.
	Idea
	Title
	Priority

	1
	Hygrothermal impacts of residential building envelope energy retrofits
	1

	2
	Strategies to mitigate thermal bridges
	2

	3
	The impacts of water vapor and bulk water on the steady-state and dynamic performance of insulation in exterior wall cavities
	3

	4
	Validation of laboratory aged material properties with in-situ aged materials
	4

	5
	Best ways to install interior insulation during retrofit of masonry walls
	

	6
	Measurement of thermal resistance of in-cavity and continuous insulation in existing buildings
	6

	7
	Validation of thermal performance of retrofitted building envelopes
	

	8
	Moisture impacts of interior continuous insulation applications for retrofits
	


New business: 

None.
9. Standards Subcommittee Report (Theresa Weston/B. Carmichael)

Brad Carmichael  presented on behalf of Theresa Weston the report she created  and disseminated earlier that day on the standards updates:
Standard 90.1 (a.k.a. Commercial minimum compliance energy standard)
Energy Standard for Buildings Except Low-Rise Residential Buildings

Purpose: To establish the minimum energy efficiency requirements of buildings other than low rise residential buildings for
a. design, construction, and a plan for operation and maintenance; and
b. utilization of on-site, renewable energy resources.

Report (Brad Carmichael):
· ASHRAE Leadership notes that DOE is currently evaluating the projected energy savings for the draft ASHRAE 90.1-2025 and estimates that incremental savings over 2022 is limited (roughly 0.3%) but that doesn’t include savings from forthcoming items being added via addenda. Forthcoming items include energy credits which alone should add an additional 2.5% savings.

· DOE and PNNL have been directed to pause engagement and communication by current administration, which is hindering progress due to critical support by these groups. ASHRAE may need to seek private support if PNNL is no longer available.

· Energy credits are largely being utilized as the key path forward for energy efficiency measures in the standard as they provide flexibility via multiple paths. The proposed 2025 standard currently has buildings achieving 75 points via various weighted measures, up from 75, committee is evaluating the possibility of further adjusting the point target by building type and climate zone that could increase efficiency considerably on some buildings.

· Energy credits for whole building airtightness is in consideration for public review. Credits would be specific to climate and building type. Currently warehouses show the greatest energy savings among building types, with significant potential for energy savings in apartment buildings in colder climates as well.

Additional items that the Envelope Sub-Committee is working:
· Committee evaluated a proposal to extend cool roof requirements to climate zone 5. Modeling showed a mix of energy savings from marginal (<0.5%) to largely negative depending on building type and location. This is also consistent with research done by Coalition for Sustainable Roofing.
· A workgroup is being formed to evaluate a proposal requesting that door U-Value requirements be relaxed for high-speed high frequency overhead doors. Modeling is needed to determine whether higher u-value and higher air leakage rate is offset by shorter time spent open. 

· Brad will continue to report on SSPC 90.1 activities.

Standard 189.1 (a.k.a. Green and sustainable standard, not a minimum)
Standard for the Design of High-Performance Green Buildings, Except Low-Rise Residential Buildings
Purpose: The purpose of this standard is to provide minimum requirements for the siting, design, construction, and plans for operation of high-performance green buildings to  reduce emissions from buildings and building systems, enhance building occupant health and comfort, conserve water resources, protect local biodiversity and ecosystem services, promote sustainable and regenerative materials cycles, enhance building quality, and enhance resilience to natural, technological, and human-caused hazards; …

Report (Weston):
This is a joint venture project with ASHRAE, IES, AIA, ICC, and USGBC,
Last published edition 2023.
· Continue to use ASHRAE Standard 90.1 as the benchmark for energy with modifications for the green code. Future goal is moving eventually to energy neutral (a.k.a. net zero energy). 
· A resiliency task-group has been initiated.
· Addendum on embodied carbon was successfully appealed and has been returned to task-group for further work 
· Two addenda currently in public review– (1/17/25-2/16/25)
· 189.1 e (Cool Roofs) 
· 189.1 k (Maintenance Plan)

New liaison needed. Maybe Alejandra?

Standard 90.2 (a.k.a. Above-code residential energy standard)
Energy-Efficient Design of Low-Rise Residential Buildings
Purpose:  The purpose of this standard is to establish the minimum whole-building energy performance requirements for energy efficient residential buildings.

[bookmark: _Hlk94017619]Report (Weston)
· Current version is 2024
· Seminar Sunday 5 – 6:30pm to describe the changes to the standard from the previous edition.
· Work plan for next edition developed.

Standard 160: Criteria for Moisture-Control Design Analysis in Buildings
Purpose:  The purpose of this standard is to specify performance-based design criteria for predicting, mitigating, or reducing moisture damage to the building envelope, materials, components, systems, and furnishings, depending on climate, construction type, and HVAC system operation. These criteria include the following:
a. Criteria for selecting analytic procedures
b. Criteria for inputs
c. Criteria for evaluation and use of outputs

Report (Glass):Not much has changed regarding Standard 160. M

· Current version is 2021. Intend to publish next version in 2026.
· Addendum a was published January 31, 2024. This improves the organization and clarity of Section 7 (Reporting) and adds commentary citing ASTM E3054/E3054M-16 (Standard Guide for Characterization and Use of Hygrothermal Models for Moisture Control Design in Building Envelopes).
· Working to revise Section 6 (Moisture Performance Evaluation Criteria), focusing on corrosion, freeze-thaw, and structural property degradation of exterior sheathing materials.
· Working to revise Section 4.6.1 (Rain Penetration).

Standard 227P: Passive Building Design Standard
Purpose: This standard provides requirements for the design of buildings that have exceptionally low energy usage and that are durable, resilient, comfortable, and healthy.

Report (Weston):
· Public review has been approved by the SPC and should be released soon.

[bookmark: _Hlk138659696]Guideline 46P: Design and Construction Practices for Controlling Humidity in Residential Buildings
(TC 1.12/RBC)
Purpose: The purpose of this guideline is to provide guidance and best practices for controlling moisture and humidity, in the design and construction of new residential buildings.
 
· No update at this time. Need a liaison.

· Still evaluating whether this guideline is still moving forward. 

Standard 240P: Evaluating Greenhouse Gas (GHG) and Carbon Emissions in Building Design, Construction and Operation
Proposed ASHRAE/ICC Standard 240P - Evaluating Greenhouse Gas (GHG) and Carbon Emissions in Building Design, Construction and Operation, will provide a whole life carbon approach to support emissions reductions in buildings. The proposed standard establishes how to measure and verify the greenhouse gas (GHG) and carbon emissions of a building, or group of buildings, over the entire life cycle. The goal is to provide consistent procedures and data to be referenced by policies, codes, and other standards that address new and existing building performance.

· Completed the public review in March 2024 and received over 700 comments.  Since then, SPC 240P have been responding to comments and have about 110 left to approve responses for. They are targeting the end of February for all the working group chairs to have their changes in a master document. The goal is another public review at the end of March 2025.

· Liaison: Mengjia Tang 
10. Old Business

None of the old business was discussed at the meeting. 
11. New Business
· Som Shrestha from ORNL announced that ORNL is hosting the 17th international vacuum insulation symposium (IVIS) on September 10-11, submission for extended abstracts is due February 16th.
Neil Freidberg made a motion to end the meeting, seconded by Danko Davidovic.  
Minutes by Danko Davidovic –Secretary, TC 4.4. Next meeting: Phoenix AZ, June 2025


