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ASHRAE Technical Committee (TC) 10.6, Transport Refrigeration
AGENDA

Monday, June 23, 2025
Sheraton Phoenix Downtown, Laveen A (Level 2)
Time: 5:00 – 7:00 PM MST
Microsoft Teams
Join the meeting now 
Meeting ID: 240 857 560 508 6 
Passcode: de2hT6cZ 



I. CALL TO ORDER (Chair KW Lee)
A. ASHRAE Value Statement
In ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, inclusiveness and respect for others, which exemplify our core values of excellence, commitment, integrity, collaboration, volunteerism and diversity, and shall avoid all real or perceived conflicts of interest. Our culture is one of inclusiveness, acknowledging the inherent value and dignity of each individual.  We celebrate diverse and inclusive communities, understanding that doing so fuels better, more creative and more thoughtful ideas, solutions and strategies for the Society and the communities our Society serves. We respect and welcome all.
Code Of Ethics
Core Values
Diversity Quity and Inclusion

B. Introduction of members and guests
Introduction of remote dial-in participants
ACTION: Determination of quorum.
ACTION: Ensure completion of sign-in sheet
Attendees gave quick introduction giving name, role, and organization.
4 out of 7 voting members are present except Jian Sun, Antonio Romeo, Riley Barta
Sugun wrote down/screenshot of online participants. Confirmed and added to attendance
C. Additions/revisions to agenda
Discuss needed additions or revisions to the agenda.
II. MEETING MINUTES APPROVAL (KW Lee)
Review and approval of the Feb 10, 2025 meeting minutes (Orlando).
Draft minutes are available on the  TC 10.6 website
ACTION: Vote to approve minutes if quorum is met. 
Motion to approve by KW
Seconded by Augusto
Minutes approved. 4/0/3/0

III. RECOGNITION OF LIAISONS AND ANNOUNCEMENTS (KW Lee)
Provide opportunity for liaisons in attendance to speak to the TC 10.6 committee members. 
Section Head: G.D. Mathur
REF-CPCC (Refrigeraion-Comfort, Process and Cold Chain): Charles Hon 
Handbook Committee Liaison: Zheng O’Neill
MTG Low GWP Liaison: Brian Fricke
IV. REVIEW OF TC10 SECTION MEETING (G.D. Mathur)
G.D. to provide highlights from the TC10 Section Chair Breakfast meeting.
KW Lee: GD will be a bit late and will provide the updates.
GD provided the following updates.



V. REVIEW COMMITTEE MEMBERSHIP, ROLES, AND CONTACT INFORMATION (KW Lee)
[image: ]
Reminder to update/keep your ASHRAE info up to date.
KW: Reminded everyone about Stefan being the chair and Sugun being the vice chair. There is a recommendation from Stefan and me for a secretary position. I recommend Parmesh since he works as Transicold Carrier.
Stefan: Introduced Mohammad Haider. This is Haider’s first meeting, and he wants to learn how ASHRAE works. Haider can act as Secretary and when the vice chair position opens, Parmesh can take over the position and Haider will continue as secretary.
KW: Is everyone fine with this proposal?
Parmesh: I am fine with the proposal. If you guys agree, we can go ahead with the proposal.
Michael: We should support new people joining and since Parmesh will be a voting member. I will support the idea.
Motion to appoint Haider as secretary starting July 1st. Parmesh will move to the Vice-Chair position when Sugun becomes the Chair.
Motion made by Michael. Seconded by Augusto. 
Motion passed: 4/0/3/0
KW: Reminded about the voting member changes and thanked the voting members for their contribution
Michael thanked KW for his contribution as the chair.
VI. STANDARDS ACTIVITIES UPDATES (Antonio Romeo)
Discuss updates on proposed safety standard: “SPC-243P, Safety Standard for Transportation Refrigeration Systems” from Alex Schmig.

Other open discussions.

Alex provided updates

Alex: We have 10 action items. We approved the minutes from last meeting.

Alex: Is TC 10.6 willing to co-sponsor an RTAR that will be written by Alex and GD Mathur on leak rates and flammability inside closed containers for transport refrigeration, where the capable ignition sources lie? This will be like the AHRI work done on A2L. 

KW: How different will this research be from the previous work done at AHRI?

Alex: How different will the ignition source be compared to stationary?

Parmesh: The difference between A2L and A3 required for creating a flammable mixture are different.

Alex: Where is the level for A2L and A3?

KW: We have a lack of research program; it will be best to have a research program as part of SPC243P. We should evaluate the person who will be engaged in the research program, goals, accomplishments. If we can agree on this, I fully support this idea.

Michael: Was SPC243P mentioned in TC 9.3 meeting? 

Alex: It could be multiple RTARs, co-sponsored by TC 9.3 and TC 10.6

Alex: TC 9.3 is very interested in the project.

Stefan: What is the program length? What will be the scope? ASHRAE has a lot of money, and this could be a very good and big project.

Alex: I agree with this.

[bookmark: _Hlk202705293]Parmesh: We should leverage the work done by refrigeration as they want to increase the charge limit of A3. I am interested in contributing to the RTAR.

KW: We should come up with an RTAR and review it during the Winter conference and vote on the proposal. 

KW: Can you take the lead on this RTAR?

Alex: I will get the forum ready and will talk about the RTAR during the monthly SPC243P

KW: It will be difficult to get timely approval from co-sponsored TC. So please make sure to get the proper co-sponsorship
Vishal: I am TC 10.7 research chair will be interested in co-sponsorship. So will TC 3.1. Right now, ASHRAE only has 8 RTARs. The next deadline for submitting is August and then it will be Dec 30th. But if you try for Las Vegas, you will miss the deadline.

Alex: I will accelerate and probably get a ballet letter to approve the RTAR. I will try to meet the August deadline.

Vishal: Do you want to separate A2L and A3 in the scope? Is the industry moving more towards A2L or A3?

KW: We can have a quick call to vote on the RTAR.

VII. RESEARCH ACTIVITIES UPDATE (Jian Sun)
Jian Sun to report on the research chair breakfast and other research related activities.

Jian Sun is not available. He provided the following updates. KW went through the comments.

· TC8.08-1937 WS: Capillary Tube and Short Tube Orifice Performance for Lower GWP Refrigerants
I have shared the review comments and WS with TC10.6 members to review, but have not heard any feedback yet, the WS and return letter are attached. 
I have not heard back from TC8.08 as well regarding their discussion/decision on what to move forward.
We might discuss it in this TC meeting to collect any feedback/comments and share with TC 8.08. 



[bookmark: _MON_1812189082]
· [bookmark: _Hlk202705369]TC3.2 -1856 Moisture Tolerance and Materials Compatibility in CO2 Refrigeration systems (WS and return letter are attached) 
TC 3.2 voted during the Orlando meeting to re-submit with the written comments on each deficiency, and requested a letter ballot from us (10.6) to re-submit as that was the direction during the Orlando meeting. we (TC 10.6) have not provided the letter ballot, maybe we can address it in this Phoenix meeting. 
Also, TC3.2 Research chair (Ivan) recommended that either TC10.6 or TC3.2 resubmit it without co-sponsoring this WS.
We might have a discussion in this TC meeting to see if TC10.6 will be interested in submitting this WS by ourselves and let TC3.2 know the decision. 


[bookmark: _MON_1812189166]

KW: We have two WS co-sponsored with other TCs.

KW: Did anyone hear anything about this WS from TC 8.08 on WS 1937?

KW: We need to follow up with TC 8.08 and see what the plan is and how to move forward

KW: I will ask Jian Sun to follow up with TC 8.08. If they need any help or vote we can help

KW: WS 1856 has been ongoing from a long time. I talked with TC 3.2 research chair. TC 3.2 is going to re-submit with their feedback.

KW: I send the document over email (attached below). We need to vote on this version of WS 1856. Do we co-sponsor it or does TC 3.2 go ahead alone?

Stefan: Is there any downside to co-sponsorship?

KW: We need to submit timely feedback and voting. I don’t think there is any downside. We need to work together with TC 3.2.

Michael: TC 3.2 will own it. We can provide feedback but in the end TC 3.2 will own.

Motion to approve co-sponsorship of WS 1856 by Michael. Seconded by Augusto.

Motion passed: 4/0/3/0

VIII. PROGRAM UPDATE (Alex Schmig) 
Alex Schmig to provide program update.

Open discussion on co-sponsorships or seminar/presentation proposals for 2026 Winter Conference.

Alex: I did not have anything to put forward for the next conference. We have a refrigeration track in the winter conference. 

Michael: Did we submit all the ideas?

Alex: Yes, and they went through

Alex: Deadline to submit is August 1st.

Stefan: I do not have a complete seminar. Since it is SPAR, we must finish it in 6 months. CO2 system for the navy.

Parmesh: Is there any interest in refrigerant dispersion in containers for flammable or mildly flammable refrigerants?

Rohit: Is there anything possible with thermal storage?

[bookmark: _Hlk202705465]Ranjan: A topic on optimization of energy consumption during a route. It could be a co-sponsorship with TC 1.13.

Michael: Augusto, could you come up with any topic if we are looking at Marine?

Augusto does not have any ideas

Alex: We could do something on cold chain. Past, present and future of cold chain.

Rohit: It could also be a panel discussion with different perspectives.

Michael: It will be easier if there are 3 PPTs.

Alex: I like the idea of a panel discussion. Every time I am describing the cold chain to anyone with a background in chillers, they think it is cool. So, having an open discussion with Q&A, it could be really interesting.

Rohit: TC 8.2 could co-sponsor and present their perspective from chillers.

Michael asked Parmesh if he was interested in having a seminar along with Alex.

Alex: We have three ideas, but they do not form a cohesive seminar. 

Michael: We can look at the previous notes and see if there are any other ideas.

Alex: We will need to appoint a chair for the seminar for a to be determined track.

Rohit: I can chair the seminar, but we will need the speakers.

Alex: We can have three PPTs.

Rohit: I can start the email chain and see if we can get a program going.


IX. HANDBOOK (Riley Barta)
Discussion on required handbook updates and timeline requirements.
KW: Riley is not available to attend the meeting. 
X. WEBSITE (Sugun)
The website is up to date with recent meeting minutes and meeting information.

KW: Thanked Sugun for his help.

XI. [bookmark: _Ref535136302]OTHER BUSINESS 
XII. ADJOURNMENT
Next Meeting: Monday, Feb 2, 5-7PM, PST at the 2026 ASHRAE Winter Conference in Las Vegas, NV.  This meeting will also be set up for remote participation access.
[bookmark: _MON_1608877615]Motion to adjourn by Michael. Seconded by KW. Motion passed.
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FG Chair’s Breakfast Meeting


Phoenix
June 22, 2025







AGENDA


• Society Overview


• CEBD Update


• CEC Update


• GAC Update


• TC 9.13 SPACE (Extraterrestrial and Deep Space Environmental Control 
Systems)


• MTG.GAI (Generative Artificial Intelligence)


• TAC Updates


• Section Breakout Session







Society Overview







ASHRAE Structure







Historical


Publishing and


Education Council


Certification


Electronic 


Communications  


Handbook


Professional 


Development


Publications


Chair  & 


Vice Chair: Vice Presidents


Responsible for all Society Publications, development of special publications when 


requested by TCs, TGs, and TRGs, Education, and Certification
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Technology 


Council


Standards


Research 


Administration


Technical


Activities


Environmental


Health


Refrigeration


REF-CPCC


Chair  & 


Vice Chair: Vice Presidents


Responsible for providing policy guidance and implementing the Society's technical efforts, 


for approving research projects with a total project cost < $500,000, and for approving 


Standards Committee recommendations 
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Residential Buildings


Global Technical 


Interaction







Role of Councils


➢ Communicate with each assigned committee 
to ensure that it is knowledgeable about 
Strategic Plan directions and strategies.


➢ Follow up with each committee on their plan 
to address each strategy assigned to them.
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Councils
Role


➢ Link between committees and BOD


➢ Directors


Responsibilities


➢ Higher level non-policy work


➢ Manage and coordinate committees


➢ Implement policy


➢ Recommend policy to BOD


➢ Program Based Budgeting


➢ Meet Strategic Plan objectives


➢ Provide value to members 


➢ Meet fiscal operating objectives
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ABOUT TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT CONFERENCES COMMUNITIES MEMBERSHIP


FEB
2026


February: Nominations for appointed 
committees are due. (Standing Committees of 
Publications & Education Council, Standing 
Committees of Tech Council, Standing 
Committees of Members Council (GAC/CEC), 
and Society Rules Committee)


SEP
2025


September: Nominations for elected 
positions are due. (Publications & 
Education Council, Tech Council, RAC, TAC,
Standards, Handbook, Nominating


Find Committees and Nominate Yourself or Others Find Information about Committees on ASHRAE.org


Get Involved!







ABOUT TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT CONFERENCES COMMUNITIES MEMBERSHIP


2025-28 ASHRAE Strategic 
Plan 







ABOUT TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT CONFERENCES COMMUNITIES MEMBERSHIP


2025-28 ASHRAE Strategic 
Plan 







ABOUT TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT CONFERENCES COMMUNITIES MEMBERSHIP


2025-28 ASHRAE Strategic Plan


Download in English and Spanish at 


ashrae.org/strategicplan 


2025-28 ASHRAE Strategic Plan 







 Effective Meetings
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Meetings


Open to Guests


➢ Members participate


➢ Guests observe 


Executive Session


➢ Closed to guests


➢ Discuss sensitive or confidential matters


Board Of Directors Ex-Officio (Directors)


➢ Committee BOD ExOs are present to assist and to provide 
management and guidance on Society policies and procedures. 
Your BOD ExO is most effective in assisting your committee 
when you keep them fully informed.


➢ BOD ExOs also will present Society wide highlights to your 
committee.  Allow them agenda time.
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Role of Chair


Manage  
Agenda


Keep 
Records of 


Proceedings


Value 
Everyone’s 


Time


Control 
Discussion & 


Encourage 
Ideas


Start and 
End 


Meeting
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Helpful Resources


• Society Org Chart


• Governance Documents


• 2025-2028 Strategic Plan


• Technology Council


• Publishing and Education Council


• Government Affairs


• Nominations


• ASHRAE Simplified Rules of Order


• ASHRAE Simplified Rules of Order- Quick Reference



https://www.ashrae.org/file%20library/about/leadership/society%20organization%20chart/societyorgchart.pdf

http://ashrae.org/about/governance

https://www.ashrae.org/about/strategic-plan

https://www.ashrae.org/communities/councils/technology-council

https://www.ashrae.org/communities/councils/publishing-and-education-council

https://www.ashrae.org/communities/committees/standing-committees/government-affairs-committee

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ashrae.org/file%20library/communities/committees/standing%20committees/professional%20development%20committee/ashrae-rules-of-order---meeting-fundamentals.pdf

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ashrae.org/file%20library/communities/committees/standing%20committees/professional%20development%20committee/ashrae-rules-of-order---quick-reference.pdf





TECH COUNCIL SPECIAL PROJECTS    &   CEBD


Blake Ellis, CEBD Chair 25-26Costas Balaras, TechCouncil 
Special Projects SubCom Chair 24-25







Tech Council
Special Projects SubCom


✓ AEDGs
✓ Design Guides
✓ Manuals
✓ Others …







From a Task Force to a Standing Committee
TFBD to CEBD as of July 2024


✓ Ideas from CEBD
✓ BOD & External Funding


✓ Collaboration SP – CEBD
✓ Work Statements & RFPs
➢ Monitoring
➢ Support Implementation


CEBD: Accelerate the adoption of climate change 
mitigation policies and reinforce ASHRAE's 


commitment to achieving net zero GHG emissions 
in operation for all new buildings by 2030


CEBD
Center of Excellence for Building Decarbonization







https://www.ashrae.org/about/cebd-technical-resources


CEBD
Center of Excellence for Building Decarbonization







Tech Council
Special Projects SubCom


CEBD
Center of Excellence for Building Decarbonization


SY 2024-2025  Project ideas …  Funding  …  Work Statements  …  RFPs  … Bidding  … Work overview / Monitoring 


o Streamlined, Flexible International 
Building Code Framework ($60k)


o Decarb Strategies for Supermarket 
Industry Archetypes ($100k)


o Decarb Framework for AI Data 
Centers ($50k)


o WS #1977-SP Update HVAC Equipment Service Life 
Data ($180k - RAC) – RFP out to bid until July 18th 


o WS #1988-SP Whole Life Carbon Gap Analysis 
($80k) – RFP out to bid until July 18th


o Residential Retrofits: A Summary of Existing 
Resources ($0k) – RBC has draft


o Standardizing WLC Calculations for Building 
Systems ($250k) – Target August bid cycle


o Refrigerant Emissions Management, Tracking, and 
Compliance ($270k) – Target August bid cycle


o Whole Building/MEP Benchmarking Data Research 
($150k) – Target August bid cycle







Members (SY 2024-25):
o Costas Balaras, Chair


o Devin Abellon (TechC V.C.)


o Dru Crawley (Past Stds)


o Corey Metzger (DRC) Chair 25-26
o Heather Schopplein (DRC)


o Kevin Mercer (TAC Chair)


o Doug Fick (StdC Chair)


o Richie Mittal (DRC)


o Mark Fly (At-Large)


Staff Liaison: Derrick Nesfield, Manager Special Projects


Communicate  -  Ideas  -  Connect  


Reach out to Special Projects SubCom
Liaisons (SY 2024-25):  


▪ TAC – Ongun Kazanci (MTG), 
Kashif Nawaz (Section 8), Kyle 
Gluesenkam (Section 4), Tina 
Brueckner (Section 3)


▪ Standards – Justin Prosser, Paolo 
Tronville, Margaret Mathison


▪ GTIC –Jyotirmay Mathur


▪ RAC – Srinivas Katipamula


▪ RBC – Philip Fairey 


▪ REF-CPCC – Bruce Nelson


▪ EHC – Lisa Ng


9 Members


11 Liaisons from 7 Standing Committees 


(EHC, GTIC, RAC, RBC, REF, STDS, TAC)







CEBD 2025 Strategic Planning Outcomes


Strategic Planning Session


o CEBD Annually Holds a Strategic Planning Retreat


o This year, the meetings were held May 16-17, 2025


Transition Year


o TFBD concentrated on ramping up ASHRAE’s Decarb Focus


o CEBD is new in SY 2024-25 and more strategically focused


Outcome - Five (5) Strategic Themes for SY 2025-2026







Strategic Theme #1


Engineering Guidance & Technical Implementation


Top Priority:   Develop engineering guidance to accompany the 
ASHRAE/USGBC/NYSERDA Strategic Decarbonization Planning Guide


Strategic Actions


o Develop comprehensive engineering guidance that complements existing strategic 
planning resources


o Focus on practical methodologies, calculations, and implementation steps


o Ensure guidance addresses real-world constraints faced by practitioners


o Coordinate with Special Projects to determine appropriate technical homes for tools 
within the ASHRAE structure


o Review EN 15978 modules that the guide addresses, and identify practical 
considerations for equipment replacement (refrigerants & embodied carbon)


o Consider pivoting away from printed text format to a modular playbook


1







Strategic Theme #2


Business Case Development & Market Transformation


Top Priority:   Business case for optimized (high-performance) buildings


Strategic Actions


o Develop robust business case frameworks that demonstrate the financial value of 
decarbonization and related building performance improvements


o Create tools that balance environmental goals with economic realities


o Consider incremental progress valuable stepping stones instead of compromises


o Connect decarbonization investments to operational benefits and risk mitigation
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Strategic Theme #3


Strategic Vision & Long-Term Planning


Top Priority:   Create a 2050 Building Decarbonization Roadmap


Strategic Actions


o Develop a comprehensive 2050 roadmap that provides clear milestones & pathways


o Define interim targets for 2030 and 2040 that build toward ultimate goals


o Highlight the role of key ASHRAE Standards (240, 242)


o Ensure the roadmap aligns with ASHRAE's broader strategic planning


o Coordinate roadmap development with ASHRAE leadership and planning committees
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Strategic Theme #4


Strategic Vision & Long-Term Planning


Top Priority:   Enhanced engagement and education programs


Strategic Actions


o Create a multi-channel communication strategy targeting different member and 
industry segments


o Launch "Decarb Mixer" program at Society meetings for direct member engagement


o Develop Building Performance Improvement Workshop materials (workshop-in-a-
box) with national and local partners for practical professional education and skills 
development


o Equip Chapter GAC representatives with tools for state/provincial and local (including 
countries outside North America) advocacy
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Strategic Theme #5


AI Integration & Innovation


Strategic Actions


o Develop AI-empowered products that capitalize on ASHRAE's knowledge base


o Create AI tools that help harmonize standards and provide integrated guidance


o Demonstrate AI tools that help develop building codes aligned with global standards 
and are responsive to local needs and capabilities


o Test AI applications for knowledge synthesis and member support


o Balance innovation with the protection of intellectual property


5







Learn more about CEBD
https://www.ashrae.org/about/CEBD-center-of-excellence-for-building-decarbonization 







Communicate  -  Ideas  -  Connect  


Reach out to CEBD  SY 2025-2026
Blake Ellis, Chair
Carrie Brown, Vice Chair
Ghina Annon
Parag Cameron-Rastogi
Chuck Gulledge
Mark Lessans
Rajan Rajendran
Stet Sanborn
Ginger Scoggins
Amanda Webb
Luke Leung, Consultant
Kayleigh Houde, MEP 2040 Liaison
Adeeba Mehboob, Member’s Council Liaison


Corey Metzger, Technology Council Liaison (Special Projects SubCom Chair)
Jeremy Smith, Publication and Education Council Liaison
Jaime Yeh, AHRI Liaison
Staff Liaison: Jeff Littleton, Exec. V.P.; Stephaine Reiniche, Director of Tech.; Leigh Lain Walker, Mgr of Building Decarb







Thank you for the time


Special Projects Chair 24-25 – Costas Balaras  (costas@noa.gr )


Special Projects Chair 25-26 – Corey Metzger (corey.metzger@resourcece.com)


Tech Council Chair – Wade Conlan (wconlan@hanson-inc.com)


Tech Council Vice Chair – Devin Abellon (dabellon@pwsigroup.com)


CEBD Chair 25-26 – Blake Ellis  (blakeashrae@gmail.com)    



mailto:costas@noa.gr

mailto:corey.metzger@resourcece.com

mailto:wconlan@hanson-inc.com

mailto:dabellon@pwsigroup.com

mailto:blakeashrae@gmail.com





Conferences & Expositions Committee (CEC)


Maggie Moninski, Chair CEC, 24-25


6/22/2025







2025 Annual Program Statistics







2026 Winter Meeting - Las Vegas – Jan 31-Feb 4, 2026
Conference Chair : Aaron Boranian (aaron.boranian@bigladdersoftware.com)


• Fundamentals and Applicaitons
• Track Chair: Kevin Brown | kevin@kbsquared.net


• HVAC&R Systems and Equipment 
• Track Chair: Ng Yong Kong | nyk@nyk.com.my


• Refrigeration and 
• Track Chair: Haotian Liu | sjtulht@hotmail.com


• Research Summit
• Track Chair: Li Song | lsong@ou.edu


• Energy Storage and Grid Resiliency
• Track Chair: Jon Cohen | jonjcohen1@gmail.com


• Pathways to Building Decarbonization
• Track Chair: Ehab Mamdouh | ehab.mamdouh@ipec-eg.net


• Artificial Intelligence
• Track Chair: Joshua Vasudevan | joshuavasudevan2011@gmail.com


• Indoor Environmental Quality for Healthy Buildings.
• Track Chair: Joe Chow | joe.ashrae@gmail.com


• Future-Proofing the Built Environment
• Track Chair: Robin Bryant | rbryant@bandiflorida.com



mailto:aaron.boranian@bigladdersoftware.com

mailto:kevin@kbsquared.net

mailto:nyk@nyk.com.my

mailto:sjtulht@hotmail.com

mailto:lsong@ou.edu

mailto:jonjcohen1@gmail.com

mailto:ehab.mamdouh@ipec-eg.net

mailto:joshuavasudevan2011@gmail.com

mailto:joe.ashrae@gmail.com

mailto:rbryant@bandiflorida.com





Key Dates – Las Vegas


• Thursday, June 19, 2025 | Website Opens for Extended Abstracts and Seminar, 
Workshop, Forum, Debate, and Panel Proposals


• Friday, August 1, 2025 | Debate, Panel, Seminar, Forum, Workshop, and Debate 
Proposals Due


• Wednesday, September 3, 2025 | Conference Papers Due


• Wednesday, September 24, 2025 | Conference Paper Accept/Revise/Reject 
Notifications


• Friday, October 3, 2025 | Debate, Panel, Seminar, Forum, Workshop Scheduling 
Notifications


• Wednesday, October 8, 2025 | Revised Conference Papers Due


• Monday, October 27, 2025 | Conference Paper Final Accept/Reject Notifications







Tentative Topics:


•Fundamentals and Applications


•HVAC&R Systems and Equipment


•Research Summit


•Workforce Development


•Ground Source Heat Pumps


•Hot Climate Building System Design, Operation and 
Resilience


•AI in Building Design and Construction


•Building Decarbonization


2027 Annual Meeting – Austin – Jan 31-Feb 4, 2026
Conference Chair : Cindy Callaway (cindy.callaway@p2sinc.com)



mailto:cindy.callaway@p2sinc.com





Upcoming Conferences


• 2025 ASHRAE Conference for Integrated Design, Construction & Operations 


•August 13-15, 2025 – Denver, Colorado


• IEQ 2025 Conference


•September 24-26, 2025 – Montreal, Quebec, Canada 


• 2025 ASHRAE Building Decarbonization Conference


•October 22-24, 2025 – Chicago, Illinois


• Buildings XVI Conference


•December 8-11, 2025 – Clearwater Beach, Florida


• Women in ASHRAE Leadership Symposium


•April 13-14, 2026 – Los Angeles, California 



https://www.ashrae.org/conferences/topical-conferences/2025-ashrae-conference-for-integrated-design-construction-operations

https://www.ashrae.org/conferences/topical-conferences/ieq-2025-conference

https://www.ashrae.org/conferences/topical-conferences/2025-ashrae-building-decarbonization-conference

https://www.ashrae.org/conferences/topical-conferences/2025-building-xvi-conference





TC Program Chair Training


Tuesday, June 24, 11:15 – 12:00 


South Mountain (Level 2)







Questions?


Kristen Cetin, Chair CEC, 25-26


cetinkri@msu.edu 


Suzanne LeViseur, Vice Chair CEC, 25-26


Suzanne.LeViseur@rsandh.com 



mailto:cetinkri@msu.edu

mailto:Suzanne.LeViseur@rsandh.com





New TC


TC 9.13 SPACE (Extraterrestrial 
and Deep Space Environmental 


Control Systems)







What do we focus on?


Environmental control systems and components in and servicing enclosed spaces at 
deep space and extraterrestrial locations


The systems’ function and ability to establish and maintain habitable levels of indoor 
environmental quality


The systems’ safety, operation and maintenance, refrigerant usage, and performance in 
conditions different from Earth and Earth’s atmosphere


Successes in the past Society Year:


1 Exceptional Service Award winner


3 accepted conference sessions in 2025 Winter (Orlando) and Annual (Phoenix) 
Conferences


Initiated dialogue with Handbook Committee for an Extraterrestrial and Deep Space 
chapter in the HVAC Applications Handbook


TC9.13 SPACE (Extraterrestrial and Deep Space Environmental Control Systems)







Current Efforts at the Annual Conference


Research:


A number of RTARs are being generated related to load modeling, particle contaminant control, 
and envelope in extraterrestrial and deep space environments


Programs:


Resubmitting 1 program rejected for the 2025 Annual Conference and at least 1 other program for 
the 2026 Winter Conference (Las Vegas)


Standards:


Effort to submit a 62.X/IEQ proposed standard for Indoor Air Quality in micro-gravity applications


TC Membership Growth:


Established connections with academia and industry standards groups (e.g., ANSI, ASTM, and 
NASA) to encourage inclusion and build an understanding for ASHRAE’s place in the existing 
accepted standards for the space industry







TAC Update







TAC Members – Other Than Section Heads


ROLE 2024-2025 (Effective for 
Phoenix)


2025-2026 (Effective after 
Phoenix)


CHAIR Kevin Mercer Satheesh Kulankara


VICE-CHAIR Satheesh Kulankara Vikrant Aute


TRAINING COORDINATOR Vikrant Aute Jason Atkisson


DATA COORDINATOR Vincent Sakraida Vincent Sakraida 


COORDINATING OFFICER Wade Conlan Devin Abellon


BOARD EX-O Corey Metzger Corey Metzger







TAC Members – Section and MTG Heads


SECTION 2024-2025 (Effective 
for Phoenix)


2025-2026 (Effective after 
Phoenix)


1 Jason Atkisson Natascha Milesi-Ferretti


2 Diana Fisler Diana Fisler


3 Tina Brueckner Tina Brueckner


4 Kyle Gluesenkamp Kyle Gluesenkamp


5 Esteban Baccini Farzin Rad


6 Doug Reindl Eric Berg


7 Money Khanna Joshua New


8 Kashif Nawaz Kashif Nawaz


9 Joy Altwies Kevin Muldoon


10 Gursaran Mathur Gursaran Mathur


MTG (ACR, BIM, CYB, EBO, BEQ) Ongun Kazanci Ongun Kazanci


MTG (HCDG, LowGWP, RAC, RES, CEA) Kevin Muldoon Money Khanna







TC/TG/TRG Activity Form


• Activity form is used to produce a record of FG activities after each conference


• Excel file distributed to the FGs by Section Head; also in Basecamp


• It is important that you complete and return the activity form to your section head







FG (TC/TG/TRG) Activity Form


• Please use the most recent version (25-A1) of the form for the Phoenix conference


• If you have not received the blank form with this version number, please contact your Section Head or 


check in Basecamp site for TC Chairs


• In recent years, TAC has started compiling activity data to monitor and improve FG operations


• Trends of FG activities over time


• Health of FGs







FG Activity Form


Please 
make sure 
that you 
are using 
version 
25-A1







Activity Form


Instructions for 
completing the 
form are in the 
“Guidance” 
Worksheet







Pre-Fill Activity Form


It is possible to fill out parts of the form such as 
those highlighted prior to the FG meeting 


.


Some of the data is from a drop-down menu


Please use numbers where a quantity needs to be 
filled. Please do not use text like “N/A”, “NONE” 
for these fields. Leave it blank or use 0.


 







What happens after the forms are sent to Section Head?


Section Heads have a Section Head Tool to 
compile data for all FGs in their section 


Overview of how the FGs in the section are 
functioning


Section Heads use the data from the activity 
forms along with observations/comments from 
attending FG meetings to report on their section’s 
activities/concerns/feedback etc for TAC actions


For the data to be transferred smoothly, it is 
important to use the most recent version of the 
activity form







What happens after the forms are sent to Section Head?


TAC has created a dashboard to monitor FG 
activities over time


TAC dashboard can extract data on trends in 
various FG activities such as research and 
programs over time


TAC dashboard can also track data such as FG 
meeting attendance trends over time


Can drill down into trends for each section or 
each FG


Over time, the expectation is to use the data to 
benchmark and improve FG operations







Example Dashboard – YEA Member Participation


Some activity 
data missing for 
Orlando







Example Dashboard – Research Activities


Some activity 
data missing 
for Orlando







Example Dashboard –Program Submission Activities


Some activity 
data missing 
for Orlando
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Overview of Government Affairs Department
For TC Chairs Breakfast Meeting – Annual 2025 - Phoenix


Alice Yates
Director of Government Affairs
June 2025







Government Affairs Staff: Who Are We?


We have a team that is ready to support you!


Contact all of us at GovAffairs@ashrae.org


         


 


Alice Yates


  Director


Jacob Karson
Advocacy & Outreach


Emily Porcari


State & Local


Bryce Causey


Federal


Chris Miller


Office Manager


Neil Gavigan


Policy Analyst







Where is the ASHRAE Government Affairs Office?


1255 23rd Street NW, Suite 825, Washington, DC


You are welcome to visit!







Key Areas of Focus for Government Affairs Staff


•Bi-Weekly Government Affairs Updates


•Support and planning for Government Outreach Events 


•Tremendous Growth: 153 GOEs in SY24-25


• Tracking legislation and regulations, drafting letters and 


testimony, connecting members with agencies and 


elected officials, strengthening relationships with 


aligned organizations


• Supporting webinars, briefings, and hearings for policy 


makers


• GAC Staff Support







What Staff Have Been Assigned To Do


ASHRAE Government Affairs Mission Statement:


• To establish ASHRAE as a leading source for expertise in the built environment and a resource 
for policy-makers in the development of legislation and regulations affecting the public, the 
HVAC&R community, and the engineering profession.


• To this end the ASHRAE Washington D.C. office will:


oBuild relationships between the Society and all levels of government in the United States 
and with the appropriate international community representatives.


oFacilitate the transfer of technical counsel and assistance on matters affecting the public, 
engineering profession and ASHRAE professional community.


oCollect, digest and disseminate to members and staff relevant information regarding current 
or anticipated government actions.


oPursue technology transfer and government funding opportunities                       
independently or jointly with other appropriate organizations.







What is happening in Washington?







Shifts in Policy Focus







What is Happening in Washington?


• President Trump signed 161 Executive Orders


• 296 active legal challenges to Administration’s actions
o Cancellation of grants and programs
o Federal funding cuts and layoffs


• Federal vs. State Authority:         
Challenges  to climate laws, including 
building electrification


• State/local impacts from federal actions 
(e.g., BPS and Energy Star)


Significant uncertainty and confusion







How to Stay Informed: ASHRAE’s Government Affairs Updates!


•Bi-Weekly Government 
Affairs Updates:


Subscribe to the GAU!


•Provides updates and 
news on legislation, policy 
and regulations



https://ashrae.realmagnet.land/gau-newsletter-signup





Areas of Focus for the U.S. Congress


• Budget Resolution and Reconciliation aka “THE BIG, BEAUTIFUL, BILL”
• Extension of 2017 tax cuts ($5 trillion over 10 years per the CBO)


• Elimination and phase-down of clean energy and energy efficiency tax incentives


• Threats to non-profits like ASHRAE: defeated thus-far


• FY26 Appropriations (begins Oct. 1, 2025)
• House Republicans have indicated they will follow the President’s budget proposal


• Senate needs 60 votes – bipartisan approach if full Senate takes action


• Budget hearings this spring and ongoing; subcommittees working through summer


• Challenges with funding for our federal partners (DOE BTO, EPA ORIA, NIST) and 
threats to programs and offices


• Congressional Review Act  - 14 CRA resolutions of disapproval enacted


• Possible EPCA Reform – Congressional hearings possible this fall







FY25 Budget Reconciliation Details


Reconciliation ($3.4 Trillion Cost over 10 years according to CBO)
▪ Passed House of Representatives May 21, 2025
▪Elimination of tax credits that support HVCAR investments


• 25C and 45L terminated
• No changes to 179D (Senate*: 179D eliminated after 1 year)


▪Rescission of some IRA funds
• EPA Funds for HFC refrigerant transition
• GSA funds for low-embodied carbon materials
• EPA funds for IAQ programs in schools


▪Threats to ASHRAE Royalties removed
*Senate Finance Committee







Presidential Budget Request / Proposal


• FY26 Budget/Appropriations (Oct. 1, 2025 – Sept. 30, 2026)
▪$1.7 Trillion Budget Proposal, $163 billion in cuts
▪Agencies and Major Programs cut


• $2.5 billion cut to DOE EERE Office
• Zero funding for Building Codes Program


• EPA funding cut in half  
• Zero funding for ENERGY STAR and IAQ research


• NIST funding reduced by $325 million
• Zero funding for Mitigation and Resiliency at FEMA - BRIC 


program
▪September 30, 2025 Government Funding Deadline







State and Local Outlook


2025 State Legislative Sessions
• 4,500 bills reviewed by staff
• 225 bills flagged as relevant to ASHRAE
• Letters sent on 37 pieces of legislation in 20 different state legislatures
• Members have testified on legislation in MA, RI, CO, NE, NH, and DC
• Notable wins include:


• NJ SB 2188 (Legionella mitigation; cites Standard 188) – became law
• VA HB 2618 (IAQ improvements in schools; cites ASHRAE) – became law
• CO HB 25-1245 (IAQ improvements in schools; cites Standards 62.1, 180, 52.2, and 


241) – became law
• Defeated problematic legislation in HI, MO, FL, WA, and ME 
• Wrote and introduced building energy standard update legislation in NH







ASHRAE Letters and Testimony Delivered


Federal
30%


State
65%


Local
2%


Global
3%


Letters and Testimony - SY2024-25


Federal State Local Global







Opportunities for Engagement 


63 letters 
sent and 
testimony 
delivered


Thanks to 
volunteer 
members for 
showing up!
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OUTLOOK and OPPORTUNITIES
Buildings continue to be on the 
policy and legislative agenda:
• To meet climate and carbon goals 
• To provide healthy and safe 


places to live, work and learn
• To bring resilience to 


communities


ASHRAE resources and 
technical expertise continue 
to be in demand!











Government Outreach and Advocacy: 
LOOKING BEYOND THE UNITED STATES!


• EU continues to move climate and 
building decarbonization.


• ASHRAE being invited to speak at an IEQ 
event alongside the United Nations 
General Assembly – Sept. 2025


• Chapters outside the United States continue to lead 
high numbers of GOEs.


• Canadian chapters are planning their annual Day on 
the Hill event. 


• Government Affairs volunteers are beginning to 
work on translating advocacy documents into 
Spanish for their use in Latin America. 







Reminders regarding ASHRAE Advocacy


ASHRAE shall be operated exclusively for 
scientific and educational purposes; 


no substantial part of the activities of the 
consolidated corporation shall be the carrying on of 
propaganda or otherwise influencing or intending to 
influence legislation;


 Source: Certificate of Consolidation, January 16, 1959.







Share your Expertise with Government Officials through a 
new PILOT PROGRAM: “SMEs for GOEs” Program


•Policymakers and elected officials need your expertise to 
make better decisions as they craft legislation and 
regulations impacting HVAC&R and the built environment.


•The Government Affairs Committee (GAC) has developed a 
new program to identify Subject Matter Experts (SMEs) who 
can effectively communicate with non-technical audiences 
such as government officials 


•BE THE SOURCE of technical expertise for these decisions!


•Scan the QR code to learn more and apply!


•Questions? Email GovAffairs@ashrae.org 



mailto:GovAffairs@ashrae.org
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Roster

Through June 30, 2025 After July 1, 2025

Chair KeonWoo Lee Stefan Elbel TU Berlin

Vice Chair Stefan Elbel Sugun Tej Inampudi Honeywell

Secretary / Webmaster Sugun Tej Inampudi Open

Research Subcommittee Chair Jian Sun Jian Sun Oak Ridge National

Standard Subcommittee Chair Antonio Romeo Antonio Romeo AHRI

Program Subcommittee Chair Alex Schmig Alex Schmig Train 

Handbook Subcommittee Chair Riley Barta Riley Barta Purdue

Voting Member

Through June 30, 2025

KeonWoo Lee 7/1/2021 - 6/30/2025 Parmesh Verma 7/1/2025 - 6/30/2029 Carrier

Augusto Sancristobal 7/1/2023 - 6/30/2027 Augusto Sancristobal 7/1/2023 - 6/30/2027 Bronswerk Marine
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Antonio Romeo 7/1/2021 - 6/30/2025 Sara Churchwell 7/1/2025 - 6/30/2029 AHRI

Michael Peterson 7/1/2023 - 6/30/2027 Michael Peterson 7/1/2023 - 6/30/2027 Train

After July 1, 2025
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shammerling@ashrae.org 


  180 Technology Parkway, NW • Peachtree Corners Georgia 30092• Tel 678.539.1211 • Fax 678.539.2211 • http://www.ashrae.org  


 


Steve Hammerling, P.E. 
Manager Research & Technical Services 


 
TO:  Duane Wolf, Chair TC 8.08, duane.a.wolf@q.com  


Robert Bittle, Research Subcommittee Chair TC 8.08, r.bittle@tcu.edu   
Work Statement Author(s),    


 
FROM:  Steve Hammerling, Manager of Research and Technical Services (MORTS)  
 
CC:  Carl Huber, Research Liaison 8.0, cfhuber54@gmail.com  
 
DATE:  July 13, 2024 
 
SUBJECT: Work Statement (1937-WS), “Capillary Tube and Short Tube Orifice Performance for 


Lower GWP Refrigerants” 
 
During their annual meeting, the Research Administration Committee (RAC) reviewed the subject Work 
Statement (WS) and voted to return with comments.  
 
Below are the issues, concerns, and questions that must be addressed in your next submission of the WS if you 
choose to resubmit. 
 


1. Must provide a complete bidders list, names, organizations, email addresses and phone numbers. 
2. Need to list specific refrigerants to be tested.   
3. Need to provide more detailed tasks, deliverables and schedule.  
4. How did the budget go from $200k in the RTAR to $590 in the work statement?   Provide a 


detailed scope to justify the budget of $590k. 
5. Recommend obtaining documented Co-sponsor funding support.    


 
Please coordinate changes to this Work Statement with your Research Liaison, Carl Huber, RL8@ashrae.net  
orcfhuber54@gmail.com prior to resubmitting it to the Manager of Research and Technical Services for 
further consideration by RAC. 
 
Also, it is necessary that you provide a new TC vote on the revised Work Statement, and a letter describing how 
each of the above items were addressed in the revision.  
 
If you wish for this work statement to be reconsidered at the next RAC meeting, the revised Work Statement 
must be sent (electronically) to Steve Hammerling, Manager of Research and Technical Services 
(morts@ashrae.net) by August 15, 2024. The next opportunity for consideration after this deadline is 
December 15, 2024, or consideration at RAC’s 2025 winter meeting.  
 
 
 



http://www.ashrae.org/

mailto:duane.a.wolf@q.com

mailto:r.bittle@tcu.edu

mailto:cfhuber54@gmail.com

mailto:RL8@ashrae.net

mailto:cfhuber54@gmail.com

mailto:morts@ashrae.net





Project ID
Project Title


Sponsoring TC


Cost / Duration


Submission History
Classification:  Research or Technology Transfer
RAC 2024 Annual Meeting Review
Check List Criteria Voted NO Comments & Suggestions


State-of-the-Art (Background):  The WS should include some level of 
literature review that documents the importance/magnitude of a problem.  
If not, then the WS should be returned for revision.                                                                               
RTAR Review Criterion


 
4 - Some background is provided, but there is not enough evidence that project is really needed, i.e. that introduction of low GWP refrigerants warrant $590k research on cap 
tubes (low GWP fluids have been used already for the past 15 years without apparent problems)


Advancement to the State-of-the-Art Is there enough justification for 
the need of the proposed research. Will this research significantly 
contribute to the advancement of the State-of-the-Art.                                                                                                
RTAR Review Criterion 14 - The evidence provided for conducting this research is insufficient. The proposed objectives lack specificity, measurability and achievabilit 
Relevance and Benefits to ASHRAE:
Evaluate whether relevance and benefits are clearly explained in terms of:
     a. Leading to innovations in the field of HVAC &    Refrigeration
     b. Valuable addition to the missing information which will lead to new 
design guidelines and valuable modifications to handbooks and 
standards.
Is this research topic appropriate for ASHRAE funding? If not, Reject.                                                    
RTAR Review Criterion


 


4 - Not convinced that research of this magnitude is needed


Detailed Bidders List Provided?  The contact information in the bidder 
list should be complete so that each potential bidder can be contacted 
without difficulty. 


 
7 - Only university names are provided, need email address for the bidders.     11 - Bidder list very incomplete


Proposed Project Description Correct?  Are there technical errors 
and/or technical omissions that the WS has that prevents it from correctly 
describing the project?  If there are, than the WS needs major revision. 


 


4 - Not detailed enough .      10- Need to list specific refrigerants to be tested.        14 - Please provide additional bidders along with detailed information about each


Task Breakdown Reasonable? Is the project divided into tasks that 
make technical and practical sense?  Are the results of each task such 
that the results of the former naturally flow into the latter?  If not, then 
major revisions are needed to the WS that would include: adding tasks, 
removing tasks, and re-structuring tasks among others.


 
4 - Not detailed enough, too much room for interpretation left to bidder.    8 - Cannot tell without scope of work.        10 - No specific tasks, deliverables or milestones provided       
7 - Only two phases are described. More detailed task breakdown needs to be included.             14 - low GWP alternatives must be identified in this WS, as stated in SNAP, 
which will be implemented in 2025.


Adequate Intermediate Deliverables?  The project should include the 
review of intermediate results by the PMS at logical milestone points 
during the project.  Before project work continues, the PMS must approve 
the intermediate results.  


 


4 - Somewhere it says milestones TBD.       10- No specific tasks, deliverables or milestones provided.     7 - Milelstone table is missing. oposed oject oab e   Ca  t e p oject as desc bed  t e S be 
accomplished?  If difficulties exist in the project's WS that prevent a 
successful conclusion of the project, then the project is not doable.  In 
this situation, major revision of the WS is needed to resolve the issues 
that cause the difficulty.


 
4 - 1 page of vague description for $590k research project.    8 - Needs a detailed scope of work.       10 - Research goals are well defined.  But need to define what 
refrigerants will be tested and if there are any testing protocols/standards that should be followed,      7 - There are no detailed tasks and milestones


Time and Cost Estimate Reasonable?  The time duration and total 
cost of the project should be reasonable so that the project can be as it is 
described in the WS.


 SE - Detailed scope to justify budget is missing.          DL - Can't tell based upon an outline scope of work.     MM - Seems very expensive and long.  Recommend obtaining 
documented Co-sponsor funding support.                 JB - how did the budget go from $200k+ in the RTAR to almost $600k?      WN - Too expensive, kindly review it.


Proposed Project Biddable? Examining the WS as a whole, is the 
project described in the WS of sufficient clarity and detail such a potential 
bidder can actually understand and develop a proposal for the project?  
This criterion combines the previous three criteria into an overall question 
concerning the usefulness of the WS.  If the WS is considered to not be 
biddable, then either major revisions are in order or the WS should be 
rejected.


 


10 - Need to provide more detailed tasks, deliverables and schedule.       7 - There are no detailed tasks and milestones


Decision Options Initial Decision Final Approval Conditions


ACCEPT


COND. ACCEPT


RETURN
X


REJECT


 


ACCEPT Vote - Work statement(WS) ready to bid as-is                                                                                            
CONDITIONAL ACCEPT Vote - Minor Revision Required - RL can approve WS for bid without going back to RAC once TC satisfies RAC's approval condition(s) to his/her satisfaction                                                         
RETURN Vote - WS requires major revision before it can bid                                                                                    
REJECT Vote - Topic is no longer considered acceptable for the ASHRAE Research Program due to duplication of work by another project or because the work statement has a fatal flaw(s) that makes it unbiddable 


RTAR STAGE FOLLOWED


IF THE THREE CRITERIA ABOVE ARE NOT ALL SATISFIED - MARK "REJECT" BELOW BUT ADDRESS THE FOLLOWING CRITERIA AS APPROPRIATE


10 - Is this project necessary now?  Haven't equipment manufacturer's already developed this information?  Manufacturer's are redesigning or have redesigned their equipment 
to comply with the mandated transition to Low GWP refrigerants starting in January 2025.  The proposed 3 year completion extends well beyond the start of the transition.      7 
- Need to include tasks and milestone table. Need to have the requirement for the test facility. May reach other organization for co-sponsorship .         11 - while some of the 
legacy understanding has clearly been lost by the industry and this fundamental information needs to be understood, the project cost is not justifiable.         14 - The evidence 
provided for conducting this research is insufficient. The literature review is outdated, with the latest reference being from 2018. It is crucial to include more recent studies and 
data. Additionally, the low GWP alternatives must be identified in this WS, as stated in SNAP, which will be implemented in 2025. In addition, the budgeted cost is very 
expensive.


1937 - Need Co-sponsors Votes
 Capillary Tube and Short Tube Orifice Performance for Lower GWP Refrigerants


TC 08.08 REFRIGERANT SYSTEM CONTROLS AND ACCESSORIES ;                                                                                                                                                                                                                                             
Co-sponsors, TC 1.03  HEAT TRANSFER AND FLUID FLOW, TC 8.11, UNITARY AND ROOM AIR CONDITIONERS AND HEAT PUMPS,  TC 10.6 TRANSPORT REFRIGERATION, TC 10.7  
COMMERCIAL FOOD AND BEVERAGE REFRIGERATION EQUIPMENT 
$590,000 / 30 Monthd


1st WS Submissio, RTAR Accepted Spring 2022


Basic/Applied Research





		1937 SUMMARY.pdf

		1937
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TC8.08-1937 Fixed_Orifice_WS_20240515.docx
Work Statement No.:  1937



Title

Capillary Tube and Short Tube Orifice Performance for Lower GWP Refrigerants



Sponsoring TC/TG/MTG/SSPC: TC 08.08



Co-Sponsoring TC/TG/MTG/SSPC: TC 1.3, TC 8.11, TC 10.6, TC 10.7



Plain English Abstract

Capillary tubes and short tube orifices are widely used expansion devices, especially within smaller capacity refrigeration and air-conditioning systems.  In supporting our membership’s transition to lower GWP refrigerants, this project will provide updated design guidelines for sizing expansion devices in systems using lower GWP refrigerants.  The project includes both experimental testing and performance modelling phases.  The updated design guidelines, along with experimental data and flow capacity models, will be published in the ASHRAE Handbook.



Executive Summary

Capillary tubes and short tube orifices are widely used fixed opening expansion devices, especially within smaller capacity refrigeration and air-conditioning systems.  In supporting our membership’s transition to lower GWP refrigerants, this project will provide updated guidelines for sizing expansion devices in systems using lower GWP refrigerants.  This project includes two phases: experimental testing and performance modeling.



The project is motivated by a scarcity of experimental flow capacity data for expansion devices tested with lower GWP refrigerants, along with the need to update design guidelines presented in ASHRAE’s Refrigeration Handbook.  The current guidelines for sizing expansion devices are based on experimental data using historic refrigerants (R12 and R22) and refrigerants that are nearing phase-out for small capacity applications (R134a and R410A).  When these guidelines were published there was adequate experimental data to validate empirical, semi-empirical and theoretical flow capacity models, which allowed for a reasonable estimation of uncertainty in predicted performance.  Using the existing tools for applications with lower GWP refrigerants and zeotropic refrigerants without experimental validation means unacceptable uncertainty and potential inaccuracy in system designs.



[bookmark: _Hlk138171335]The project proposed will provide current and relevant refrigerant flow capacity data and flow model validation for expansion devices, giving system design engineers confidence in using ASHRAE Handbook guidelines.



Applicability to the ASHRAE Research Strategic Plan

This proposal best aligns with the Tools and Applications research initiative, as called out in the ASHRAE Research Strategic Plan 2021 (ASHRAE, 2021).  Specifically, the last sentence of the Tools and Applications abstract states that research is justified to improve the usability, capability and accuracy of existing tools and develop new tools where needed.  In addition, this proposal aligns with Goal 1b of the ASHRAE Strategic Plan (ASHRAE, 2023), which speaks to expanding capabilities to disseminate essential information and knowledge.





Application of Results

The project proposed will provide the groundwork for updating the ASHRAE Handbook of Refrigeration (Chapter 11) guidelines for sizing expansion devices in systems using lower GWP refrigerants.



State-of-the-Art (Background)

Fixed opening expansion devices, such as pistons style and regular short tube orifices, as well as capillary tubes, are widely used in small capacity refrigeration and air conditioning systems. In addition, they find application in residential split-type heat pump systems where they can be conveniently mounted within the service valve. The transition to lower GWP refrigerants will require flow (capacity) prediction models that are applicable to newer refrigerants since it is unclear whether existing models accurately predict flow behavior.



Open research on flow models for fixed orifice devices includes substantial work on historic and currently employed refrigerants (see e.g., Park et al. 2007, Payne and O’Neal 2004, and Choi et al. 2004), but does not include newer low GWP refrigerants of interest to the air conditioning and refrigeration applications at the same level.



Currently available correlations for lower GWP refrigerants are quite limited. Table 1 in the References section summarizes open literature, including those mentioned in Dubba and Kumar’s (2017) extensive literature review.  An additional review on capillary tubes is provided by Rasti and Jeong (2017).  A general observation can be made that numerical work is published at a higher rate than experimental work, most likely due to the higher cost of experimental work.  Many researchers have focused on using data from the literature to validate or calibrate mechanistic/distributed models, non-dimensional models, or newer type models (e.g., artificial neural networks, Gill and Singh 2018).  For short tube orifices and capillary tubes, distributed models appear to work reasonably well (e.g. Ablanque et al. 2015) for a wide range of refrigerants (e.g., R-134a, R-22, R-410A), but it is unclear how this translates to newer low GWP refrigerants and especially zeotropic refrigerants. 



Advancement to the State-of-the-Art

As stated previously, the earlier efforts producing the array of expansion device flow models were validated using historic refrigerants that have been or will soon be phased out.  Flow models being developed today must be validated against a wide range of applicable performance data for current and near future refrigerants.



Justification and Value to ASHRAE

This project will benefit ASHRAE members and the society at large through the updating of expansion device design guidelines, enabling cost effective development of A/C and refrigeration systems, which because of the use of modern refrigerants will decrease the environmental footprint of our products. Its direct impact will be an accelerated market introduction of lower GWP products with the associated reduction of greenhouse gas emissions, which aligns with Goal 1b of the ASHRAE Strategic Plan (ASHRAE, 2023).



Direct stakeholders include manufacturers of small and medium capacity HVAC&R systems, including window AC units, small split systems, residential heat pumps, as well as refrigerators, freezers, and vending machines.



Objectives

This research will address the following objectives:

1. Develop/update experimental infrastructure to test expansion devices including capillary tubes, short tube orifices, and “piston valves”.

2. Develop applicable test matrices for refrigerants to include new lower GWP A1/A2L/A2, and ideally A3, alternatives as well as reference refrigerants R410A, R404A, and R134a.

3. Execute test matrix.

4. Provide a freely available database of experimental results from those tests to ASHRAE members. 

5. Develop/validate flow models using the experimental data and utilizing properties available in NIST’s REFPROP software.

6. Develop design guidelines for fixed opening expansion devices to be published in the ASHRAE Handbook of Refrigeration, Chapter 11. This information will replace current guidelines. 

7. Maintain ASHRAE’s Handbook of Refrigeration as a primary source for pre-competitive guidelines for refrigeration system design.



Scope/Technical Approach

The scope of the project will include two primary phases: (1) experimental, and (2) analysis and modeling, including model validation.



Experimental phase:

For testing purposes discussed herein, the dependent parameter will be mass flow rate.  Testing will be performed on the common sizes of each expansion device.  Testing should include several HFO lower GWP refrigerants, and refrigerants currently being phased out for comparison with previous experimental results.  The numbers of variables affecting flow rate are large.  Therefore, a statistical approach to the experimental design should be used.  This will ensure that a uniform coverage of the variable range is obtained, and adequate data is collected for an accurate assessment of the experimental error.  For each device, the range of inlet conditions (subcooled and two-phase), exit conditions, and device geometry should align with typical applications.  Flow rate measurements should be accurate to within ±1%, with pressure and temperature within acceptable levels, as well.  The uncertainty in the geometric parameter for each expansion device should also be quantified.  Since the measurements will be made a steady-state, the criteria for what constitutes steady-state for the purpose of repeatability should be clearly stated.



Modeling phase:

For each device type, modeling should include two types:

(1) A flow model based on first principles (continuity, momentum and energy equations) in appropriate forms.  Assumptions of the expansion process and two-phase viscosity model may be different among the devices, if appropriate.

(2) A dimensionless empirical power law model fit to the complete set of test data for each device, including property variables.



Both model types should predict flow rate for a set of boundary conditions and device geometry.  The uncertainty in predicted flow rate should be quantified and reported for all models by comparing predictions to measured data.  Models should utilize properties available in NIST’s REFPROP software.





Deliverables/Where Results will be Published 



Progress reports, financial reports, the final report, research or technical paper(s), and the complete set of data will constitute required deliverables under this agreement and shall be provided as follows:



Progress and Financial Reports 

Progress and Financial Reports, in a form approved by the Society, shall be made to the Society through its Manager of Research and Technical Services at quarterly intervals; specifically, on or before each January 1, April 1, June 10, and October 1 of the contract period.

Furthermore, the Institution’s Principal Investigator, subject to the Society’s approval, shall, during the period of performance and after the Final Report has been submitted, report in person to the sponsoring Technical Committee/Task Group (TC/TG) at the annual and winter meetings, and be available to answer such questions regarding the research as may arise.



Final Report

A written report (“Final Report”), in a form approved by the Society, shall be prepared by the Institution and submitted to the Society’s Manager of Research and Technical Services by the end of the Agreement term, containing complete details of all research carried out under this Agreement. An electronic copy of the Final Report in Microsoft Word or PDF format shall be furnished for review by the Society’s Project Monitoring Subcommittee (PMS).



Following approval by the PMS and the sponsoring technical committee, in their sole discretion, final copies of the Final Report will be furnished by the Institution as follows:

· An executive summary in a form suitable for wide distribution to the industry and to the public.

· Two copies; one in PDF format and one in Microsoft Word.



Data

The Institution agrees to maintain true and complete books and records, including but not limited to notebooks, reports, charts, graphs, analyses, computer programs, visual representations etc., (collectively, the “Data”), generated in connection with the Services. Society representatives shall have access to all such Data for examination and review at reasonable times. The Data shall be held in strict confidence by the Institution and shall not be released to third parties without prior authorization from the Society, except as provided by GENERAL CONDITION VII, PUBLICATION. The original Data shall be kept on file by the Institution for a period of two years after receipt of the final payment and upon request the Institution will make a copy available to the Society upon the Society’s request.



Project Synopsis 

A written synopsis totaling approximately 100 words in length and written for a broad technical audience, which documents:

· the main findings of research project,

· why findings are significant, and

· how the findings benefit ASHRAE membership and/or society in general

shall be submitted to the Manager of Research and Technical Services by the end of the Agreement term for publication in ASHRAE Insights.



The Society may request the Institution submit a technical article suitable for publication in the Society’s ASHRAE JOURNAL. This is considered a voluntary submission and not a Deliverable.



All Deliverables under this Agreement and voluntary technical articles shall be prepared using dual units; e.g., rational inch-pound with equivalent SI units shown parenthetically. SI usage shall be in accordance with IEEE/ASTM Standard SI-10



Level of Effort



The project is expected to take 30 months using two graduate research assistants (one for the experimental scope, one for the simulation scope) and an undergraduate researcher to support experimental efforts. The estimated approximate cost of approximately $590,000 as outlined with a typical budget in Table 1. Note that these costs do not include refrigerants, which the TC anticipates being donated by refrigerant suppliers.



[bookmark: _Ref156647454]Table 1: Cost estimation using anticipated salary and equipment rates for Y2026.
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Proposal Evaluation Criteria



1. Contractor's understanding of Work Statement as revealed in proposal.	15%

2. Quality of methodology proposed for conducting research.	25%

3. Contractor's capability in terms of facilities.	20%

4. Qualifications of personnel for this project.	15%

5. Probability of contractor's research plan meeting the objectives of the

Work Statement.	25%



Proposal Milestones



TBD for now …
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Table 2: Literature Screening – low GWP Experimental Work

		Publication

		Expansion Device

		Refrigerants

		Comments



		Dubba and Kumar (2018)

		Diabatic capillary

		R600a

		Experimental work + correlation



		Dubba and Kumar (2017) literature review

		Adiabatic straight capillary tubes

		R744

		2 papers published on experimental work. R744 not a candidate for many applications due to high pressure.



		Dubba and Kumar (2017) literature review

		Adiabatic straight capillary tubes

		R600a

		2 papers published on experimental work. R600a may not be a low GWP candidate due to flammability concerns.



		Dubba and Kumar (2017) literature review

		Adiabatic straight capillary tubes

		R-407C/R-600a/

R-290 mixture

		1 paper published on experimental work. Atypical mixture?  May not be a low GWP candidate due to flammability concerns.



		Dubba and Kumar (2017) literature review

		Adiabatic coiled capillary tubes

		R-290

		2 papers published, including experimental work. May not be a low GWP candidate due to flammability concerns.



		Dubba and Kumar (2017) literature review

		Diabatic straight capillary tube

		R-600a

		3 papers published, including experimental work. May not be a low GWP candidate due to flammability concerns.



		Wang et al. (2018)

		Adiabatic capillary

		R744

		Curvature of tube not modelled, includes experimental work at cycle and component level.



		Da Silva et al. (2011)

		Diabatic capillary

		R744

		Straight suction line HX



		Gill and Singh (2018)

		straight and helical coiled adiabatic capillary

		R134a-LPG mixture

		Experimental work + ANN model







Other Information for Bidders



Feedback to RAC and Suggested Improvements
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Year One Year One Year One Total


BUDGET SUMMARY Description Sponsor Sponsor Sponsor Sponsor


1. Salaries - Principle investigator 3 months @ 50% FTE for each year (1.5 months final year) $27,598  $28,702  $14,925  $71,225 


2. Salaries - Graduate research assistants 12 months @ 50% FTE for each of two students per year $65,886  $68,522  $35,632  $170,040 


3. Salaries - Undergraduate research assistant 12 months @ 25% for one student per year $9,146  $9,512  $4,756  $23,414 


4. Travel - Domestic Attend ASHRAE conferences (PI x2/Y, GRAx1/Y) $6,000  $6,000  $6,000  $18,000 


5. Computers for GRAs One workstation and one laptop $4,000  $0  $0  $4,000 


6. Materials & Supplies Supplies for building esperimental setup $5,000  $2,000  $1,000  $8,000 


7. 


Instrumentation & Equipment $10,000  $0  $0  $10,000 


8. Services Physical plant involvement for electrical work $5,000  $0  $0  $5,000 


MODIFIED TOTAL DIRECT COSTS (MTDC) $132,630  $114,736  $62,313  $309,679 


1. F&A Costs** 64.6%of MTDC $85,716  $74,151  $40,272  $200,139 


2. Software Refprop and EES cost share $500  $500  $500  $1,500 


3. Equipment Coriolis flow meter $9,000  $0  $0  $9,000 


4. Tuition and Fees (GRA Support) 45.00%of GRA Salary $27,000  $28,080  $14,602  $69,682 


5. Subcontracts (Amount > $25,000) $0  $0  $0  $0 


TOTAL PROJECT COSTS $254,846  $217,467  $117,687  $590,000 


Differential and gauge presure sensors, temperature sensors
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shammerling@ashrae.org 


  180 Technology Parkway, NW • Peachtree Corners Georgia 30092• Tel 678.539.1211 • Fax 678.539.2211 • http://www.ashrae.org  


 


Steve Hammerling, P.E. 
Manager Research & Technical Services 


 
TO:  Rashid Zakeri, Chair TC 3.03, rzakeri@circleprosco.com  


Scott Wujek, Research Subcommittee Chair TC 3.03, scott.wujek@gmail.com  
Ivan Rydkin, Chris Repice, Work Statement Author(s)  


 
FROM:  Steve Hammerling, Manager of Research and Technical Services (MORTS), 
 
CC:  Zheng O’Neill, Research Liaison 3.0, zoneill@tamu.edu 
 
DATE:  July 13, 2024 
 
SUBJECT: Work Statement (1856-WS), “Moisture Tolerance and Materials Compatibility in CO2 


Refrigeration Systems” 
 
During their annual meeting, the Research Administration Committee (RAC) reviewed the subject Work 
Statement (WS) and voted to return with comments.  
 
Below are the issues, concerns, and questions that must be addressed in your next submission of the WS if you 
choose to resubmit. 
 


1. Must provide current vote TC 10.6 co-sponsorship. 
2. Provide a complete bidders list. 
3. Intermediate deliverables for each proposed task are needed. 
4. Need more detailed task breakdown, test procedures to be used, number of test combinations, etc. 
5. Provide backup to substantiate cost estimate.   
6. The duration and cost of the proposed project need to be reevaluated.   


 
Please coordinate changes to this Work Statement with your Research Liaison, Zheng O’Neill RL3@ashrae.net  
or zoneill@tamu.edu  prior to resubmitting it to the Manager of Research and Technical Services for further 
consideration by RAC. 
 
Also, it is necessary that you provide a new TC vote on the revised Work Statement, and a letter describing how 
each of the above items were addressed in the revision.  
 
If you wish for this work statement to be reconsidered at the next RAC meeting, the revised Work Statement 
must be sent (electronically) to Steve Hammerling, Manager of Research and Technical Services 
(morts@ashrae.net) by August 15, 2024. The next opportunity for consideration after this deadline is 
December 15, 2024, or consideration at RAC’s 2025 winter meeting.  
 
 
 



http://www.ashrae.org/
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mailto:scott.wujek@gmail.com
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ivanr

Comment on Text

Bidders list is on the bottom as stated. That box is literally impossible to fill in, in the template.

I don't know the addresses. This is something staff or RAC should do. or have a list of previous bidders.



ivanr

Comment on Text

The tasks on page 6 are already broken down into incremental steps. I don't understand how you would have to split them up further.

The goal of the project is for the bidder to do the research on what is missing, the committee cant spend 2 months doing research to identify testing pairs, thats the whole point of the project for the bidder to do this work.



ivanr

Comment on Text

It's provided on the top sheet 6 For,0 against 1 abstaining (Stefan, on RAC)



ivanr

Comment on Text

Guidance for cost provided by materials testing experts in the field (Steve Kujak & Chris Seeton when developing RTAR). 

RAC Can reference similar material compatibility projects sent out for bid with HFO refrigerants at similar effort and budget levels.



ivanr

Comment on Text

As above, this is similar to other very similar projects that got approved through RAC over the past 3-4 years.



ivanr

Comment on Text

Same comment as above. We don't know if ASHRAE  97 is acceptable, so we cant specify details until the bidder provides a proposal.







Project ID
Project Title
Sponsoring TC


Cost / Duration


Submission History
Classification:  Research or Technology Transfer
RAC 2024 Annual Meeting Review
Check List Criteria Voted NO Comments & Suggestions


State-of-the-Art (Background):  The WS should include some level of literature 
review that documents the importance/magnitude of a problem.  If not, then the WS 
should be returned for revision.                                                                               
RTAR Review Criterion


14 - The literature review and references provided are insufficient to support the scope of this study. 


Advancement to the State-of-the-Art Is there enough justification for the need of the 
proposed research. Will this research significantly contribute to the advancement of the 
State-of-the-Art.                                                                                                RTAR 
Review Criterion 7 - Although a little more background from the latest literature could be provided.


Relevance and Benefits to ASHRAE:
Evaluate whether relevance and benefits are clearly explained in terms of:
     a. Leading to innovations in the field of HVAC &    Refrigeration
     b. Valuable addition to the missing information which will lead to new design 
guidelines and valuable modifications to handbooks and standards.
Is this research topic appropriate for ASHRAE funding? If not, Reject.                                                    
RTAR Review Criterion


4- What happened after rejected RTAR? RTAR stage was skipped with this WS? If so, why?       7- Low global warming potential (GWP) refrigerants is one of research 
priority of ASHRAE. 


Detailed Bidders List Provided?  The contact information in the bidder list should be 
complete so that each potential bidder can be contacted without difficulty. 10 - Incomplete bidders list - need affiliations and addresses


Proposed Project Description Correct?  Are there technical errors and/or technical 
omissions that the WS has that prevents it from correctly describing the project?  If 
there are, than the WS needs major revision. 


 


4 - Too little information on what tests are going to be conducted. CO2 systems have been in operation for 20 years. Not sure if the described problem is of big concern.


Task Breakdown Reasonable? Is the project divided into tasks that make technical 
and practical sense?  Are the results of each task such that the results of the former 
naturally flow into the latter?  If not, then major revisions are needed to the WS that 
would include: adding tasks, removing tasks, and re-structuring tasks among others.


 4 - No detailed description of work tasks provided, too much room for interpretation left to bidder.    8- Each task has a title. There is no work scope written.     10 - Good task 
breakdown with deliverables.              7- Task breakdown is reasonable, however, more details for tasks need to be specified. Fox example, Task 2 needs to provide more 
details on the desired bench scale testing. Task 3, the various moisture concentrations could be specified.        14- Task breakdown not doable and the following task depend 
on the previues task might not fair for the bidder


Adequate Intermediate Deliverables?  The project should include the review of 
intermediate results by the PMS at logical milestone points during the project.  Before 
project work continues, the PMS must approve the intermediate results.  


 


4 - Too generic     7 - PMS reviews are included, but intermediate deliverables for each proposed tasks are needed. 


Proposed Project Doable?  Can the project as described in the WS be 
accomplished?  If difficulties exist in the project's WS that prevent a successful 
conclusion of the project, then the project is not doable.  In this situation, major revision 
of the WS is needed to resolve the issues that cause the difficulty.


 
4- Need more detailed task breakdown, test procedures to be used, number of test combinations, etc.   10 - Recommend a detailed list of materials to be tested as part of the 
W/S.  Only vague references to types of materials and oils.


Time and Cost Estimate Reasonable?  The time duration and total cost of the 
project should be reasonable so that the project can be as it is described in the WS.


 4 - Hard to say due to very vague information.       8 - Not enough detail to make a determination.     10 - No backup to substantiate cost estimate.  Project Milestones show only 
2 months to for testing lubricants and moisture and 4 months to test materials.  Doesn't seem like a long time to do the testing.        11 - this timeline is way too short for 
material compatibility research


Proposed Project Biddable? Examining the WS as a whole, is the project described 
in the WS of sufficient clarity and detail such a potential bidder can actually understand 
and develop a proposal for the project?  This criterion combines the previous three 
criteria into an overall question concerning the usefulness of the WS.  If the WS is 
considered to not be biddable, then either major revisions are in order or the WS 
should be rejected.


 


8 - Not enough geuidance given to bidders.       11- Timeline and budget need to be adjusted.               14 - Insufficient guidance was provided to the bidders.


Decision Options
Initial 


Decision Final Approval Conditions


ACCEPT


COND. ACCEPT


RETURN
X


REJECT


ACCEPT Vote - Work statement(WS) ready to bid as-is                                                                                            
CONDITIONAL ACCEPT Vote - Minor Revision Required - RL can approve WS for bid without going back to RAC once TC satisfies RAC's approval condition(s) to his/her satisfaction                                                         
RETURN Vote - WS requires major revision before it can bid                                                                                    
REJECT Vote - Topic is no longer considered acceptable for the ASHRAE Research Program due to duplication of work by another project or because the work statement has a fatal flaw(s) that makes it unbiddable 


RTAR SKIPPED


IF THE THREE CRITERIA ABOVE ARE NOT ALL SATISFIED - MARK "REJECT" BELOW BUT ADDRESS THE FOLLOWING CRITERIA AS APPROPRIATE


4 - Too vague, references missing, no detailed task description, uncertain how many refrigerant oil combinations, etc,            8 - Tasks are listed but not developed.           10- 
Note: no vote shown for TC 10.6 co-sponsorship.       8 - There is a need for more detailed clarifications on tasks.                  11 - tmeline too short, budget too small, 
inadequate justification: the authors have not identified material issues causing problems with this very mature (100+ yr old) technology.


1856
Moisture Tolerance and Materials Compatibility in CO2 Refrigeration systems 
 TC 3.03(4),  co sponsor , TC 10.6
$135,000 / 12 Months


1st WS Submission, RTAR rejected fall  2019


Basic/Applied Research



ivanr

Comment on Text

This is literally requested by the refrigeration commitee making CO2 transport systems. So they as experts believe more data is needed.



ivanr

Comment on Text

I believe the Rejected RTAR was returned, corrected and voted.. Chee the previous RL liaison submitted it as a WS; When it was returned the committee was asked to correct the WS.



ivanr

Comment on Text

Task 1 of the study is to do a literature review. Committee members and references provided indicate a lack of publicly available data on material compatibility.



ivanr

Comment on Text

Can RAC help with list of bidders and info?
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Plain English Abstract:There is little information out there on moisture tolerance for CO2 refrigeration systems and its effect on system materials. This effort is to develop some more data around that topic.







Executive Summary:

		With the increased pressure for lower GWP solutions in the industry there has been significant growth in the quantities and types of R-744 (CO2) systems in the marketplace. Information on moisture content in systems is described in chapters 3 and 7 of the refrigeration handbook but is in conflict, and no information in chapter 4 of Refrigeration on materials compatibility exists with respect to CO2.



This research will seek to reconcile the moisture tolerance limits identified in chapter 3 and to develop material compatibility information for updating chapter 4.





Applicability to the ASHRAE Research Strategic Plan:

		The work statement supports HVAC&R Equipment, Components, and Materials Goal described in the 2021 ASHRAE Strategic Research Plan:



Needed Research Topic #1:  

New, low global warming potential (GWP) refrigerants. Identify and evaluate (laboratory and field tests) low-GWP refrigerants. Design equipment that can utilize these new refrigerants as well as natura refrigerants (CO2, ammonia). Some low GWP refrigerants have increased flammability compared to traditional refrigerants: develop methods, guidance, and

standards to handle and use them safely. Develop guidance and training materials for technicians and engineering company professionals on the use of new

refrigerants











Application of Results:

		The results of this investigation will be published as a research report, a potential for creating an ASHRAE standard test method and summarized as an ASHRAE technical paper for use by the general membership of ASHRAE.  Part of the research, general conclusions, or trends will be included in updating chapters 3,4 and 7 of the Refrigeration Handbook.









State-of-the-Art (Background):

		CO2 Systems have been utilized for over 100 years and are included in the ASHRAE handbook in Chapter 3 of the refrigeration volume. CO2 interacting with higher levels of moisture in the system can lead to physical issues with the creation of hydrates and or solid ice in the system and or the generation of carbonic acid which could lead to pipe corrosion or other internal failures. 

Additionally typical materials compatibility work that is found in chapter 4 of the refrigeration handbook, evaluating metals, elastomers, plastics, and motor materials with a combination of refrigerant and lubricant at accelerated conditions typically done per ASHRAE Standard 92 has not been completed for R744 (CO2)

Rohatgi (2011) in ASHRAE RP 1409 “Stability of Candidate Lubricants for CO2 refrigeration” has completed work in evaluating POE, OAG, AB and MO type of lubricant oil at low (18-188ppm) and high (974-1000ppm) levels of moisture. Furthermore, an updated method improving on ASHRAE Standard 92 

Eggers et,al (2013) FKT completed work “FKT 142/08/1 Einfluss von Wasser auf den Kälteprozess mit CO2 als Kältemittel und die im Prozess verwendeten Kältemaschinenöle und Werkstoffe” which covers much of the hydrate formation and diffusion of water within CO2,as well as discusses formation of carbonic acid

Chapter 3 of the Refrigeration Handbook recommends use of “Refrigerant Grade CO2” with a maximum moisture content of 5ppm for “small commercial systems”, and up to 20ppm for larger plants

Chapter 7 of the Refrigeration Handbook notes that: “The solubility of water in ammonia, carbon dioxide, and sulfur dioxide is so high that ice or liquid water separation does not occur”

Previous work characterizing lubricant, refrigerant and materials compatibility with HFC’s, HCFC and HFO refrigerants has been published per

1) Hamed et.al DOE/CE/23810-14 COMPATIBILITY OF REFRIGERANTS AND LUBRICANTS WITH ELASTOMERS, focusing on HFC and HFCF refrigerants

2) Majurin et. al AHRI Report #08007 MATERIAL COMPATIBILITY AND LUBRICANTS RESEARCH FOR LOW GWP REFRIGERANTS – PHASE II: CHEMICAL AND MATERIAL COMPATIBILITY OF LOW GWP REFRIGERANTS WITH HVACR MATERIALS OF CONSTRUCTION; continues the above work for HFO refrigerants

3) Kujak et. al AHRTI REPORT #09016 MATERIALS COMPATIBILITY AND LUBRICANTS RESEARCH FOR LOW GWP REFRIGERANTS: CHEMICAL STABILITY OF LOW GWP REFRIGERANTS WITH LUBRICANTS







Advancement to the State-of-the-Art:

		There is a wide range of lubricants and materials being used for CO2 refrigeration systems. And the prevalence and type of CO2 refrigeration systems is increasing rapidly with pressure from the global implementation of the Kigali protocol.  



Providing evaluation results with various material and lubricant pairs in the combination with the refrigerant, as well as studying more explicitly the moisture tolerance of various lubricant refrigerant pairs would help identify compatible and incompatible materials and prevent future system failure, and help develop standards for refrigerant purity and system design. 



















Justification and Value to ASHRAE:

		Information is needed to ensure short- and long-term reliability of air-conditioning and refrigeration equipment using R744 refrigerant and lubricants. 









Objectives:

		Objective 1 would be to study the moisture effects of R744 and various lubricant.



Objective 2 would be to complete a compatibility assessment with elastomeric materials, gasket materials, motor materials and other materials of construction used for R744 HVAC, Refrigeration and Transport systems. 









Scope/Technical Approach:

		Task 1. Literature review and summary for the PMS of the existing test methods, test data and potential deficiencies and gaps.



PMS: Decide to GO – NO-GO based on task 1



Task 2.  Develop and present to PMS a test method/apparatus for evaluating R-744 compatibility. Test methodology and apparatus should be constrained to bench scale as to allow for ease of reproduction and propagation through the industry. The properties of the evaluation should be justified (example: Sealed glass tubes vs steel vessel.)

	

	Propose to the PMS the list of commercially available lubricants recommended for evaluation (example: PVE, POE 60cSt, PAG 68 cSt)



	Propose to the PMS the moisture content levels for stability evaluation (example: 10ppm, 100ppm, 1000ppm)



	Propose to PMS list of materials to evaluate for task 2 (example: metal coupons, HNBR O-Ring, NBR Gaskets, PTFE, Nylon etc..)





PMS: Go – No Go gate based on the proposed method, materials and apparatus; 

PMS: Provide modifications and adjustments to the method, materials and apparatus.



Task 3. Evaluate 1 baseline refrigerant lubricant pairs at the various moisture concentrations. Present interim results to PMS



PMS: Go – No Go based on task 3; 

PMS: Provide modifications and adjustments to the method, materials and apparatus if needed.



Task 4. Finalize evaluation of the refrigerant, lubricant and moisture levels. Notify PMS of completion.



PMS: Provide input on task 2 and the evaluation parameters, for moisture content (eg. 0ppm, 1000ppm), and down-select lubricants if needed



Task 5: Evaluate and finalize the refrigerant, lubricant and materials for compatibility.



Task 6. Prepare a final report.











Deliverables/Where Results Will Be Published:

		· After Task 2, present a summary to the PMS; agree to a list of X refrigerant/lubricant/materials combinations and Y refrigerant/lubricant/moisture content.

· After Task 3 present to the PMS initial results.

· After Task 4 A progress update with the PMS should be made

· After task 5, update the PMS with results from the corresponding lower GWP refrigerant sample results with a projected completion timeline of the tasks below not already covered.



Items a through e below are generic ASHRAE requirements a contractor is required to provide on every ASHRAE research project. These cover:

· Quarterly progress and financial reports to MORTS (to be reviewed by the Project Monitoring Subcommittee (PMS)).

· A final report.

· A research or technical paper, submitted for peer review and publication in the ASHRAE Transactions or HVAC&R Research.

· Any data obtained from the research.

· A project summary.



Progress, Financial and Final Reports, Research or Technical Paper(s), and Data shall constitute required deliverables (“Deliverables”) under this Agreement and shall be provided as follows:



a. Progress and Financial Reports



	Progress and Financial Reports, in a form approved by the Society, shall be made to the Society through its Manager of Research and Technical Services at quarterly intervals; specifically on or before each January 1, April 1, June 10, and October 1 of the contract period.



	Furthermore, the Institution’s Principal Investigator, subject to the Society’s approval, shall, during the period of performance and after the Final Report has been submitted, report in person to the sponsoring Technical Committee/Task Group (TC/TG) at the annual and winter meetings, and be available to answer such questions regarding the research as may arise.



b. Final Report



A written report, design guide, or manual, (collectively, “Final Report”), in a form approved by the Society, shall be prepared by the Institution and submitted to the Society’s Manager of Research and Technical Services by the end of the Agreement term, containing complete details of all research carried out under this Agreement. Unless otherwise specified, six copies of the final report shall be furnished for review by the Society’s Project Monitoring Subcommittee (PMS).



Following approval by the PMS and the TC/TG, in their sole discretion, final copies of the Final Report will be furnished by the Institution as follows:



	-	An executive summary in a form suitable for wide distribution to the industry and to the public.

	-	Two bound copies

	-	One unbound copy, printed on one side only, suitable for reproduction.

	-	Two copies on CD-ROM; one in PDF format and one in Microsoft Word.



c.	HVAC&R Research or ASHRAE Transactions Technical Paper



One or more papers shall be submitted first to the ASHRAE Manager of Research and Technical Services (MORTS) and then to the “ASHRAE Manuscript Central” website-based manuscript review system in a form and containing such information as designated by the Society suitable for publication. Papers specified as deliverables should be submitted as either Research Papers for HVAC&R Research or Technical Paper(s) for ASHRAE Transactions.  Research papers contain generalized results of long-term archival value, whereas technical papers are appropriate for applied research of shorter-term value,  ASHRAE Conference papers are not acceptable as deliverables from ASHRAE research projects. The paper(s) shall conform to the instructions posted in “Manuscript Central” for an ASHRAE Transactions Technical or HVAC&R Research paper. The paper title shall contain the research project number (XXXX-RP) at the end of the title in parentheses, e.g., (XXXX-RP).



Note: A research or technical paper describing the research project must be submitted after the TC has approved the Final Report. Research or technical papers may also be prepared before the project’s completion, if it is desired to disseminate interim results of the project.  Contractor shall submit any interim papers to MORTS and the PMS for review and approval before the papers are submitted to ASHRAE Manuscript Central for review. 



d. Data



The Institution agrees to maintain true and complete books and records, including but not limited to notebooks, reports, charts, graphs, analyses, computer programs, visual representations etc., (collectively, the “Data”), generated in connection with the Services. Society representatives shall have access to all such Data for examination and review at reasonable times. The Data shall be held in strict confidence by the Institution and shall not be released to third parties without prior authorization from the Society, except as provided by GENERAL CONDITION VII, PUBLICATION. The original Data shall be kept on file by the Institution for a period of two years after receipt of the final payment and upon request the Institution will make a copy available to the Society upon the Society’s request.



e. Project Synopsis



A written synopsis totaling approximately 100 words in length and written for a broad technical audience, which documents 1. Main findings of research project, 2. Why findings are significant, and 3. How the findings benefit ASHRAE membership and/or society in general shall be submitted to the Manager of Research and Technical Services by the end of the Agreement term for publication in ASHRAE Insights



The Society may request the Institution submit a technical article suitable for publication in the Society’s ASHRAE JOURNAL. This is considered a voluntary submission and not a Deliverable. 



All Deliverables under this Agreement and voluntary technical articles shall be prepared using dual units; e.g., rational inch-pound with equivalent SI units shown parenthetically. SI usage shall be in accordance with IEEE/ASTM Standard SI-10.



The above deliverables are necessary, but not sufficient, to monitor a research project. The PMS and the sponsoring TC have the responsibility to review the contractor’s on-going activities and intermediate results, to ensure that the methods used and results obtained will be valid and well-enough substantiated to be labeled as “ASHRAE-approved findings.” Proper oversight cannot wait until the final report, when most of the budget has already been expended. 



Therefore, each major task or phase of the research method outlined in the Scope should also be linked to a deliverable report, memorandum, or summary. These in-progress deliverables should not add to the cost of the project, as they will most likely become chapters of the final report. However, they should help the TC avoid unpleasant surprises due to the research not being conducted according to the TC’s expectations. Examples of deliverables that could be required during the project include:



· If one task is a literature review, then the deliverable could be an annotated list of references and conclusions/summary of the current state of the art.

· If the contractor must propose specific sites (e.g., buildings), experiment topologies (e.g., duct configurations), materials (e.g., refrigerants, appliances, insulation or building materials), experiment protocols, and/or instrumentation, then short memos describing those proposed methods, materials, etc. should be deliverables to be reviewed and approved by the PMS before moving on to the next research task.

· If analysis of preliminary data or results will decide how to proceed (e.g., CFD models of 12 duct configurations will be used to select 2 duct configurations to be built and subjected to wind tunnel tests), then the contractor should write up the results of the initial analysis, recommend the areas for further more detailed investigation, and justify those recommendations.

· If data from the research are expected to modify or update a Handbook table, then the procedure for developing the updated table from the data should be specified and provided to the PMS as a deliverable. (The final report may also require the contractor to prepare a proposed updated table based on the observed data.)



In short, the technical approach for a research project should be broken down into tasks or phases, and where a task will yield results of interest to the TC and the PMS, or where the results of a task will significantly define how subsequent tasks will be carried out. The Work Statement should specify such deliverables for the PMS to review. This approach will make it easier for the PMS and MORTS to gauge progress and technical merit of on-going ASHRAE research projects, and will provide a framework for the cognizant TCs to provide technical oversight and assistance to identify and correct problems as they occur.)







Deliverables/Where Results Will Be Published (Continued):

		







Level of Effort:

		The estimated cost is $135,000 and the project is expected to take 12 months.    









Proposal Evaluation Criteria:

		

No.

		

Proposal Review Criterion

		Weighting Factor



		

1



		

Contractor's understanding of Work Statement as revealed in proposal.





		15



		2





		

Quality of methodology proposed for conducting research.





		25



		

3



		



Contractor's capability in terms of facilities



		15



		

4



		



Qualifications of personnel for this project



		20



		5





		

Student involvement





		5



		6

		Probability of contractor's research plan meeting the objectives of the Work Statement.

		15



		7

		Performance of contractor on prior ASHRAE or other projects

		5







Project Milestones:

		

No.

		

Major Project Completion Milestone

		Deadline Month



		

1



		Literature review and summary for the PMS of the existing test methods, test data and potential deficiencies and gaps





		1



		2

		Develop and present to PMS a test method/apparatus for evaluating R-744 compatibility. Test methodology and apparatus should be constrained to bench scale as to allow for ease of reproduction and propagation through the industry.

		2



		3

		

Evaluate 1 baseline refrigerant lubricant pairs at the various moisture concentrations. Present interim results to PMS





		4



		4





		

Evaluate and finalize the refrigerant, lubricant and materials for compatibility.





		8



		5

		Prepare a final report

		12
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Feedback to RAC and Suggested Improvements to Work Statement ProcessNow that you have completed the work statement process, RAC is interested in getting your feedback and suggestions here on how we can improve the process.





Potential Bidders

Shrieve Chemical  jkarnaz@shrieve.com  (O) +1 281-363-8405

Seeton CMP chris.seeton@seetoncandp.com 281-682-7898 

Spauches Associates – Rosine Rohatgi rohatgi@mindspring.com (770) 307-1222

Dr. Jerome Rossingol – Universite De Bourgogne jerome.rossignol@u-bourgogne.fr Tél. 03 80 39 59 36

Dr. Michael Keidar – The George Washington University - keidar@gwu.edu (202) 994-6929

Other bidders recommended by Research also accepted, this is typically done in IEEE style publications for other gases, and this committee may not have the full list of available contractors or experts in this space.
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