ASHRAE TC 6.9 – Thermal Storage – 2025 Hybrid Winter Meeting Agenda
Phoenix, Monday, June 23, 2025
4:30PM – 6:30 PM Pacific Time (MT without Daylight Savings)
Preliminaries










(5 min)
1. 4:37 Call to Order - (TC Chair – Daniel Pyewell)
Purpose Statement:
TC 6.9 is concerned with the storage of thermal energy for use in heating and/or cooling and with charging or discharging this energy at a controllable rate. The TC collects and disseminates information on storage processes, materials, containers, components, systems and costs as well as on analytical methods for evaluating and predicting storage performance.

2. ASHRAE Code of Ethics Commitment – (TC Chair – Daniel Pyewell)
In this and all other ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, integrity and respect for others, and we shall avoid all real or perceived conflicts of interests. (See full Code of Ethics: https://www.ashrae.org/about-ashrae/ashrae-code-of-ethics.)

Meeting Housekeeping Items:



Please ensure you sign in via the attendance sheets that are being circulated.



All virtual participants, please mute your microphone unless speaking.

3. Introduction/ Attendance – (TC Chair – Daniel Pyewell) 
a. Secretary for the meeting (Kyle Gluesenkamp) to take attendance via the membership roster, attendance sheets, and from the online Teams meeting attendance list.

b. Member and Guests Introductions and Sign in
i. Please state your name, company/ location, and position on the committee

c. Establish a Quorum, Review of Current Voting Members, and TC 6.9 Officers (Ref. Manual of Procedures – 3.2.2, 2.13, 2.14, & 2.15)
	Present?
	 
	Members
	Role
	 
	Roll Off

	Y
	1
	Daniel Pyewell
	Chair
	VM
	2025-06-30

	Y
	2
	Emishaw Iffa
	Vice Chair
	VM
	2027-06-30

	Y
	3
	Kyle Gluesenkamp
	Secretary
	CM
	

	Y
	3
	Bruce Lindsay
	Program Subcommittee Chair
	CM
	

	No
	4
	John Nix
	ALI Coordinator
	CM
	

	Y
	6
	Charles Booten
	 
	VM
	2025-06-30

	Y
	7
	John F Dunlap
	 Standards Subcommittee Chair
	VM
	2025-06-30

	No
	8
	Hooman Arjmand
	 
	VM
	2025-06-30

	No
	9
	Geoff Bares
	 
	VM
	2028-06-30

	Y
	10
	Mike Filler
	 
	VM
	2027-06-30

	Y (online)
	11
	Amy Van Asselt
	 
	VM
	2025-06-30

	Y
	 12
	Jason Woods
	Research Subcommittee Chair
	CM
	 

	Y (online)
	14
	Navin Kumar
	Handbook Subcommittee Chair
	CM
	


In person:

1. Tim Anderson, Applied Engineering

2. Paul Armatis, ORNL

3. Tom Armstrong, Rebound Technologies

4. Hassan A., GRFN

5. Sandra Boetcher, ERAU

6. Chuck Booten, NREL

7. Bryan Boyce, Energy Solutions

8. Petros Dalavourus
9. Bill Davies, Exponent

10. Jason DeGraw, ORNL

11. John Dunlap

12. Spencer Dutton, LBNL

13. Aaron Farha, Purdue

14. Mike Filler, Trane

15. Andrew Fix, UT Austin

16. Thomas Freeman, NREL

17. Kyle Gluesenkamp, ORNL

18. Emishaw Iffa, ORNL

19. Nathan Kegel, IES Ltd

20. Ok Kim, Grundfos

21. Jim Koontz, Rock Energy Storage

22. Brent Kovash, Steffes
23. Bruce Lindsay, Trane

24. Matt Mullen, Emcore Energy

25. Stan Nabozny, Michaels Energy

26. Farzin Rad, GTI Energy

27. Doug Reindl, UW-Madison

28. Ben Simon, Willdan

29. Paul Steffes, Steffes

30. Ivan Thomas, P2S

31. Jared Williams, ERAU

32. Jason Woods, NREL

Online:

1. John Andrepont, Cool Solutions Company

2. Jason Cavanaugh

3. Min Che, Trane

4. Reda Djebbar, NRCan

5. Chuck Dorgan, ret UWIsc

6. Steve Harrison, QSBRI
7. Navin Kumar, ORNL

8. Xiaobing Liu, ORNL

9. Larry Markel, ORNL

10. Jim McDonald, Stash Energy 

11. Zayed Mostafa, Center for Integrated Building Systems at Oklahoma State University
12. Aggrey Mwesigye, U Calgary 

13. Dragos Paraschiv, Humbolt College Toronto 

14. Bill Ryan, UIUC

15. Jimmy Tancabel, UMD

16. Casey Troxler, ERAU

17. Amy Van Asselt

18. Rana Veer, Alliance ?

19. Tom Vega, BAC

20. Lingshi Wang, ORNL
21. Hayes Zimhelt
As of 4:49:
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We have a quorum with 6 out of 8 VM

*action item: in Orlando, Ken Fulk was present, but not included in the minutes

d. Discuss recruiting of new members and officers to this Technical Committee (TC 6.09).  To become PCM, access “Join TC 6.9” under Membership on T.C. webpage

4. Approval of Minutes







(2 min)



Hybrid Winter Meeting 2024 in Orlando
A motion was made and seconded to approve the Orlando minutes. 

Orlando minutes were approved 5-0-1-2 CNV
5. Announcements by Chair – Daniel Pyewell




(3 min)



Section 6 Virtual Breakfast 
6. Liaison Reports







(10 min)
a. TAC Section 6 Head – Doug Reindl 
No update
b. Training and Education Committee (TEC) – John Nix 
No update 
i. Look at development of E-class
c. TC 2.5 Global Climate Change – John Nix
No update 
d. STD 90.1 – Amy Van Asselt

Amy: There has been a push to get addendum into 2025 version. Addendum letter is CN. 
Reda: goal to connect TC6.9 with the TES working group in 90.1 for the next revision, to submit a continuous maintenance proposal. 

Mike Filler: the Sunday 90.1 meeting did discuss Addendum C, They are delaying addendum CN because of too many extensions. There were 7 or 8 abstentions, so they didn’t have enough approval for the comment resolution. Will be discussed Aug 7 in next mechanical subcommittee meeting. 

e. IDEA – John Andrepont
Recent events:

· 2025 annual meeting was in Minneapolis in early June with 900 people attending. 

Upcoming events: 

· Dec 8-10 will hold a conference in Dubai UAE. 1.7 million tons of connected load.  

· Feb 17-20 Campus Energy conference in Maryland. 
· Next Annual meeting will be June 23-26 in Ottawa in 2026 
f. LEED v5 – Ian LaHiff

No update
7. Standards – John Dunlap






(10 min)

a. Std. 150-2000
i. Standard 150 was published in May
b. Std. SP 233P 
i. SPC233 voted in November to focus on temperature-history method of measuring PCM properties. 
c. ASME TES-2-200X


i. Safety standard 1 committee published in December. TES 2 committee is a subordinate committee, working on a second standard for phase change. Meet every other month.  
d. AHRI 900-2014
i. No meeting scheduled. One might occur in July-August. 
e. 94.1, 2, and 3 (withdrawn) standards use for tax code – Reda Djebbar and Brent Kovash

i. These will be used/referenced in upcoming CSA standard 
f. Proposed New Standards
i. Stan’s standard proposal “Thermal Energy Storage (TES) in Refrigeration System:  Stability and Thermal Properties Requirements”.

ii. When you mix salts with water, the quality and longevity might only last 3 years, which could create a negative reputation for TES in general. Goal is to have a simple standard to ensure stable products. Goal is to ensure we have quality product in the marketplace. 

iii. John – do you want to add IT/data centers? Stan: different temperature requirements than refrigeration. John Andrepont notes that a low temperature district cooling fluid, with 30 F supply temp. Has been used for 30 years in McCormick place in Chicago. There’s no phase change, it just changes the temperature at which maximum density occurs, so that you can have stratified tank below the usual 39 F. 

iv. Next step is to get a group of reviewers

John made a motion, Emishaw seconded to establish a committee to review Stan’s draft proposal for a new standard. 
Volunteers: John, Bruce, Emishaw, Tom Vega

Motion passed 5-0-1-2 CNV

8. Programs – Bruce Lindsey





(10 min)

This TC has organized some of the top attended sessions in ASHRAE for a few years now. 
a. Review Past Programs 

b. Review Current Programs

c. Discuss Future Programs

Bruce notes that to save water, Las Vegas is no longer allowing wet cooling towers. This is a good opportunity for TES systems, and there could be a snowball effect with similar restrictions on wet cooling towers coming to other cites like Phoenix and Los Angeles.
Jimmy Tancabel notes that TC 1.1 this week floated the idea of co-sponsoring a seminar with 6.9 co-sponsorship on thermophysical properties for TES materials. 1.1 program subcommittee chair is Omar Abdelaziz. 1. method of test (someone from SPC 233), 2 composite PCM (Omar speaker) 3. Thermochemical materials (ORNL speaker). Below are Jimmy’s notes from TC 1.1. meeting. 
CO-SPONSORS
--> TC1.1 (Thermodynamics & Psychrometrics)
--> TC6.9 (Thermal Storage)
--> Maybe others?

 

TOPIC (No title yet)
-->Thermophysical Properties of Thermal Energy Storage Materials

 

PROPOSED CHAIR
-->Omar Abdelaziz, PhD (The American University in Cairo)

 

PROPOSED TOPIC (POTENTIAL SPEAKERS)
-->Method of Test (SPC233P member / Navin Kumar [Chair])
-->Performance of Composite PCMs (O. Abdelaziz / AUC)
-->Thermo-Chemical Materials (T. Turnaoglu's group / ORNL)

 

STATUS
-->TC 1.1 voted (and approved) moving forward with preparing the seminar proposal (DUE 01 AUG 2025)

 

NEXT STEP
-->TC 1.1 Program Subcommittee Chair (Omar Abdelaziz) & Research Subcommittee Chair (Kashif Nawaz) will reach out to TC 6.9 discuss this in more detail

Bruce: for Austin conference, UT Austin has millions of gallons of chilled water storage. Would like to set up a tour. John Andrepont notes that San Antonio and Dallas airports have TES. Aaron Farha notes that session 2 (sponsored by 9.9) yesterday mentioned the importance of pairing up data center with heat utilization. 

Doug Reindl, Section Head: look at strategic plan and consider how this work ties in. Be aware of potential tie ins with CEBD. 

d. T.C. 6.9 Hall of Fame new entries
i. Bruce looking for volunteers to help support the initiative. Two committee members John Andrepont and Mark MacKracken were elevated to Fellows. 
e. Stan’s suggestion of subcommittee to develop abstracts of TES presentations for conferences

i. Stan volunteered to chair effort, and is looking for volunteers to help support.  He recommends that subcommittee have a rotating chair.

ii. volunteers to help support: 

1. Ben Simon, Willdan 

2. Bruce Lindsay, Trane

3. Brent Kovash, Steffes

4. Jim Koontz, Rock Energy Storage

5. Bryan Boyce, Energy Solutions

6. Kyle Gluesenkamp, ORNL

9. Handbook – Navin Kumar






(10 min)
a. Plan for this coming year (2028 update):

January 15, 2026 is internal deadline to submit drafts for internal review committee.

July 1, 2026 deadline to submit outline of revision. 

January 31, 2027 is deadline to submit draft to ASHRAE

June 30, 2027 is deadline to have it approved. 

i. New content from Stan Nabozny
ii. Consider including new content from Henry Becker on water quality
iii. Other potential new content from Farzin and William Davies on geothermal borehole technology.
iv. Establish review team to review all content and comments – arrange this year
v. Develop schedule for next two years
10.  Research – Jason Woods





(15 min)

[image: image3.png]TC 6.9 Research Subcommittee - ASHRAE Annual Conference (Phoenix) - 25 Jun 2023
Review research process:

o RTAR/PTAR > Work Statement/WS for publication -> Out for bid -> Select bidder >
Execute project (reviewed by Project Mmgt Subcommittee)
o RTAR and Work statements: submission dates Aug 15, Dec 15, March 15, May 15
o Willsoon be in an online portal, rather than emailing around. All RTARs through this
system by Dec 15 submission date. WS will also be in this tool.
= RTAR: Research Topic Acceptance Request. Proposal with background,
objectives, budget/duration, relevance/impact to ASHRAE
= PTAR: Publication Topic Acceptance Request.
= Work Statement. Detailed project description, including milestones and
deliverables.
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1
- ASHRAE has funding raised for research projects. They are asking for more submissions

from TCs (~$150k-$350k per research project)
- TCs are asked to provide feedback on the ASHRAE Research Strategic Plan
o https://www.ashrae.org/technical-resources/research/research-strategic-plan
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o TC6.9-led Research projects - none active
o Co-sponsored:
* TC 6.8 - work statement 1953 - Evaluation of GSHPs integrated with diurnal
TES for residential and commercial buildings
« TC6.9voted to co-sponsor
 TC6.8sentto RAC for approvalin May
= TC6.2-work statement 1960 - Operating cost/energy, and carbon saving
benefits of pre-cooling in district energy systems
e TC6.9 needs to re-vote on the latest version
o TC 6.2 will submit in August




John Dunlap moved, Chuck seconded, to co-sponsor the session proposed byTC 6.2. Motion passed 5-0-1-2 CNV.
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o Radiant heating and cooling. Comparison of batteries and building
thermal mass. | suggested adding dedicated thermal mass. | also

told him we have looked at battery comparisons to TES before, but

not thermal mass. Has 6.9 done anything i this space before?
TC8.11
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Other ideas:
Chuck: Active recharge of underground geothermal systems. 

Bruce: With hybrid geothermal and storage source system – there is a big challenge in modeling these systems. Geothermal tax credits are pretty secure. If a borehole doewn’t perform as well as expected, TES could be retrofitted to it, for example. 

Jason, Kyle: round robin testing, it might be possible to have a multi-organization bid. 
a. RTAR – Quantifying carbon savings from TES, how to simplify the analysis
i. Update from chair Mike Filler?  (Support from John Dunlap and Ken Fulk).  Previous discussion was just a PTAR may be considered as emissions calculations are already available, and don’t need to do any research.

b. RTAR from TC 6.8 on “evaluation of GSHP with diurnal TES”

c. Quantifying benefits from TES (ongoing efforts at national labs)

d. Stan Nabozny’s mention of research project from refrigeration TC, related to supermarkets (RTAR submitted, working on SOW)

e. Co-sponsor of TC 6.2 RTAR on pre-cooling district CHW Loops.

i. Work Statement with co-sponsor voted and approved by T.C. 6.2

f. Future ideas for potential RTARs:
i. Any other new ideas, please forward along to Jason Woods

11. Long Range Planning/Website –Daniel Pyewell



(10 min)

a. Stan Nabozny has volunteered to take on the role of secretary after this summer’s meeting
b. Membership – 17 new PCMs have joined the T.C. since the winter meeting.
c. Voting Members – Daniel Pyewell, Chuck Booten, John Dunlap, Hooman Arjmand, and Amy Van Asselt roll off after the summer meeting.  
Farzin Rad, Ivan Thomas, Sandra Boetcher, Jason Woods, and Stan Nabozny volunteered to roll on as voting members after the summer meeting.
12. Honors and Awards – Blake Ellis 





(5 min)

Blake is looking for a volunteer to use Blake’s template to prepare the report on Honors and Awards. Mike Filler volunteered to do this. 
13. Old Business








(5 min)

a. ORNL update on Energy Plus Support for TES – Emishaw Iffa

Seminar will be presented tomorrow. 
b. USACE Paper from Alexander: Applicability of Large Thermal Energy Storage 
i. The guideline has officially been published.
c. Stor4Build Status Update – Kyle Gluesenkamp
6 Committees have been established. Currently funding research at 4 national laboratories. August 2024 the annual meeting was held at ORNL. 2025 Annual meeting hasn’t yet been announced. 
d. Effort to create stand-alone publication for addressing IRA Tax Credits

i. Dog this effort off to let things settle with new administration and tax interpretations
e. DTG (Decarbonization Task Force) – Bruce Lindsay

i. Upcoming ASHRAE Building Decarbonization Conference in Chicago Oct 20-22. Stan submitted a session on cold chain that was accepted. 
f. Proposed US-EU Battery Project from USTR

i. Steve Hammerling has sent review comments to ANSI, and has requested further information and documents to be passed along to the TC to further review for interest in engagement.

14. New Business








(10 min)

a. Mike Filler – update on 48E tax credits

There are two versions of big beautiful bill, senate and house. Senate version at the moment is a bit more friendly to storage. 
b. Update on Peak Load Management Association
i. Stan Nabozny – flexload.org, a utility-driven conference that meets 2 times a year, around 800-1000 people, mostly senior people from utilities. It’s a great place for people in TES to speak. Stan and Bruce are on the Industrial and Commercial Building Committee. Hot TES ranked 3rd, cold storage ranked 2nd in their interest. Bruce notes Nov 2-5, Las Vegas, is next meeting. Call for speakers has passed. They have a strong policy that you have to be sponsored by a utility to speak. John Andrepont notes that three utilities with TES that might be good sponsors are Austin Energy, Lincoln Energy, and Orlando Utilities Commission. 
c. Update on Energy Service Professionals
i. Bruce Lindsay: similar to PLMA, AESP.org, close to 2000 members. Focus is more spread out. Utilities hire contractors and administrators to hand out checks. This is an association of those administrators. (not the utilities themselves). They’re focused on impacts on low income customers. They like smart thermostats. Next meeting is August in Salt Lake City, February in San Diego. Bruce hopes to get a liaison between TC6.9 and AESP. 
ii. Volunteers to liaise: Bryan Boyce, Energy Solutions, and Ben Simon, Wildan. 
15. Adjourn 
Meeting adjourned at 6:17 PM
