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1791 Tullie Circle, N.E./Atlanta, GA  30329
404-636-8400

TC/TG/MTG/TRG MINUTES COVER SHEET

(Minutes of all Meetings are to be distributed to all persons listed below within 60 days following the meeting.)

TC/TG/MTG/TRG No.	TC 10.6            					DATE	02/06/2023	  

TC/TG/MTG/TRG TITLE	Transport Refrigeration             						

DATE OF MEETING 	02/06/2023			LOCATION	  Hybrid (Atlanta)		    

	MEMBERS PRESENT
	YEAR APPTD
	MEMBERS ABSENT
	YEAR APPTD
	EX-OFFICIO MEMBERS AND ADDITIONAL ATTENDANCE

	Matt Stinson
	2019
	Xiaotang Zhou
	Nonvoting
	Augusto San Cristobal
	Yirong Jiang

	Antonio Romeo
	2021
	Kevin Glover
	Nonvoting
	Bob Jones
	Yinshan Feng

	Stefan Elbel
	2019
	
	
	Michael Petersen
	Nilesh Purohit

	KW Lee
	2021
	
	
	Kirk Stifle
	Tina Brueckner

	Riley Barta
	2021
	
	
	Parmesh Verma
	Jim Bushnell

	Igor Vaisman
	2022
	
	
	David Dykes
	

	Jian Sun
	2022
	
	
	Qiao Lu
	

	Sugun Tej Inampudi
	Nonvoting
	
	
	Michael Petersen
	

	
	
	
	
	Alex Schmig
	

	
	
	
	
	Apidrit L. pana
	

	
	
	
	
	Holly Tapari
	

	
	
	
	
	Syed Angkan Haider
	

	
	
	
	
	Kaimi Gao
	

	DISTRIBUTION: All Members of TC/TG/MTG/TRG plus the following:

	
TAC Section Head:
	SH10@ashrae.net

	
All Committee Liaisons As Shown On TC/TG/MTG/TRG Rosters (Research, Standards, ALI, etc.)
	
See ASHRAE email alias list for needed addresses.

	Mike Vaughn,
Manager Of Research & Technical Services
	
MORTS@ashrae.net



Note: These draft minutes have not been approved and not the official, approved record until approved by the TC.

ASHRAE Technical Committee (TC) 10.6, Transport Refrigeration
AGENDA

Monday, Feb 6, 2023
Atlanta, Omni CNN Center, Beechnut (M-3 North)
Time: 5:00 – 7:00 EDT
Remote Participation Link
Remote Participation Link


I. CALL TO ORDER (Chair Matt Stinson)
A. ASHRAE Code of Ethics Commitment
(Approved by ASHRAE Board of Directors January 30, 2013)
As members of ASHRAE or participants in ASHRAE committees, we pledge to act with honesty, fairness, courtesy, competence, integrity and respect for others in our conduct.
A. Efforts of the Society, its members, and its bodies shall be directed at all times to enhancing the public health, safety and welfare.
B. Members and organized bodies of the Society shall be good stewards of the world’s resources including energy, natural, human and financial resources.
C. Our products and services shall be offered only in areas where our competence and expertise can satisfy the public need.
D. We shall act with care and competence in all activities, using and developing up-to-date knowledge and skills.
E. We shall avoid real or perceived conflicts of interest whenever possible, and disclose them to affected parties when they do exist.
F. The confidentiality of business affairs, proprietary information, intellectual property, procedures, and restricted Society discussions and materials shall be respected.
G. Each member is expected and encouraged to be committed to the code of ethics of his or her own professional or trade association in their nation and area of work.
H. Activities crossing national and cultural boundaries shall respect the ethical codes of the seat of the principal activity.
Matt: Call to order. Reminded everyone of the code of ethics. Moment taken to review.

B. Introduction of members and guests
Introduction remote dial-in participants
ACTION: Determination of quorum.
ACTION: Ensure completion of sign-in sheet 
Attendees gave quick introduction giving name, role, and organization.
7/7 out of 7 voting members: Matt, Stefan, KW Lee, Riley, Antonio, Igor, Jian
Sugun and Matt wrote down/screenshot of online participants. Confirmed and added to attendance
C. Additions/revisions to agenda
Discuss needed additions or revisions to the agenda.
ACTION: Determination of quorum
ACTION: Ensure completion of sign-in sheet
No additions to the current agenda
II. MEETING MINUTES APPROVAL (Matt Stinson)
Review and approval of the June 27, 2022 meeting minutes (Toronto).
Draft minutes are available on the TC 10.6 website.  
ACTION: Vote to approve minutes if quorum is met. 
Moment taken to review the minutes. Motion to approve by Matt. Seconded by Stefan. Approved

III. RECOGNITION OF LIAISONS AND ANNOUNCEMENTS (Matt Stinson)
Provide opportunity for liaisons in attendance to speak to the TC 10.6 committee members.
Matt: We have a new liaison. Tina Brueckner
Tina: I am the section lead for 10. I just rolled onto TAC. If you need any help, please let me know. 

IV. REVIEW OF TC10 SECTION MEETING (Matt Stinson)
Matt to provide highlights from the TC10 Section Chair Breakfast meeting
Upcoming 2023 ASHRAE Summer Conference meeting details


TC Section Chair Discussion Notes attached above
Matt: Discussed the updates from the TC 10 Section Chair Breakfast Meeting.
Matt: Reach out to me for setting up any meetings in between the winter and annual ASHRAE meeting
Matt: Mentioned that the next conference is in Tampa, Florida and the tracks for the annual conference.
V. REVIEW COMMITTEE MEMBERSHIP, ROLES, AND CONTACT INFORMATION (Matt Stinson)
Kevin Glover has expressed interest in stepping down from handbook chair. Riley Barta has expressed interest in the handbook chair committee.
Need an additional voting member starting after summer meeting. Proposal is to vote in somebody from marine (likely Augusto).
With Matt rolling off as voting member after this summer, proposal to vote Michael Peterson (Trane Technologies/Thermo King) in as voting member.
Discuss regarding TC Vice Chair openings/options.
Discussion regarding Standards Subcommittee chair and Program Subcommittee Chair.
Voting member changes:
Matt, Stefan are rolling off as voting members, replaced by: Augusto, Michael Peterson
Other roster changes:
Riley (Handbook), Antonio (Standards), Alex (Program), Stefan (Vice)
ACTION: Discuss and vote on roster changes.
Matt: We need to make some updates on the roster, and this will be updated starting from Summer 2023. Discussed the above proposals.
Matt: Matt and Stefan are rolling off as voting members from summer meeting. Augusto is the primary representation from Marine so we would like to bring him back. With me rolling off as a representative for land based refrigeration, Michael Petersen will be a good addition.
Nilesh: We have been quite new in this TC. We are trying to understand what are the programs that were previously conducted. 
Stefan: Is there no problem with multiple people from the same company?
Matt: There are two representatives from Trane but only one of them (Michael Petersen) is a voting member.
Stefan: Do we have good representation from different industries and academia?
Matt: We have a good balance between different industries.
Matt: We will vote for the proposed roster changes for now.
Motion to vote on the roster as proposed by Stefan. Seconded by Matt. 6 approves and 1 abstain.
VI. STANDARDS ACTIVITIES UPDATES (Xiaotang Zhou)
No current activities in this area. Open discussion.

Matt: Xiaotang has been inactive. We only one standard that we maintain which has been reaffirmed in 2022. There are no current activities ongoing related to this standard. Is there any discussion to be had on this?

Matt: May be worth checking with Kevin Glover and Xiaotang if there were planned changes that did not make the cut…for next round (~8 years)

Michael: Were there any updates during the reaffirmation in 2022?

Matt: Kevin Glover was involved with the updated in 2022.

Augusto: I did a survey on whether to have this standard or not. All of US navy uses this standard and this is a relevant standard. We had no meetings on this standard. Kevin proposed some questions, should we continue with the standard, committee and if anyone wanted to take lead on the standard committee. I believe this standard has relevance in the industry, and we should not lose it.

Matt: Peter Shaw is starting a job in marine HVAC industry in Montreal and wants to get involved  in our TC. 

Alex: Standard 15 is meant for stationary applications. Should there by one separate standard for transport and will the TC be interested in making changes to the standard to include mobile applications as well?

Alex: We can leverage the contents in Standard 15 to make similar one for transport application.

Matt: We should think on this and should take an action next time.

Alex: We will have more success if another TC can sponsor the standard or even if multiple TCs can sponsor

ACTION: Alex, Matt, Antonia need to meet before the annual meeting and see if we have to make a recommendation on making the necessary additions to Standard 15. Schedule a meeting before the annual meeting and take a vote during the annual meeting.

There was a discussion on the removal of ammonia from a ASHRAE safety standard.

Guest: Ammonia should not be removed from the safety standard because it is related to the safety. 

Michael Petersen: IIR is taking over the work related to ammonia. ASHRAE is still referring to the IIR standard when discussing about ammonia.

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

Discuss on any relevant concerns on WS 1856 (attached in appendix B).

ACTION: Vote on WS 1856 Approval (see appendix B)



Jian: Discussed the above notes from the meeting.

Jian: We have two co-sponsor projects with TC 3.2 and TC 8.08. We do not lead either of these projects. The project with TC 8.08 is going to be short tubes only. We must develop new correlations for new refrigerants.

Nilesh: What are the new refrigerants being considered?

Guest: Medium temperature application

Jian: Should we vote on this WS 1856 right now or should we give some time before voting?

KW Lee: We need to make sure that any previous work was not done related to 1856 before voting on this.

Matt: Make a list of questions (KW Lee). I will communicate with Ivan and 

Stefan: I will abstain from voting on WS 1856. Did Research Liaison Lorenzo take a look a this WS before we vote?

Stefan: It is very vague. There is a lot of leeway for the bidder. It might get rejected in the current state. There might be a lot of work done on this topic before, but it might be company propriety.

Parmesh: There is a lot of work done with CO2 in commercial application so I will be surprised if no work is reported on this topic in literature.

Matt: We should have a meeting again before voting. We will have to make a list of our concerns related to the WS 1856 and discuss this with TC 3.2 as well.

ACTION: Matt will arrange an online meeting with the voting members to discuss the concerns with WS 1856 before voting.

KW Lee: What is the status with the second project with TC 8.08? RTAR got approved and we are waiting on the WS for that project. 

Parmesh: What standard is being followed for A3 refrigerants in land based transport applications?

Matt: There are certain gaps related to the use of A3 refrigerants in land based transport applications, and we need to look at these gaps.


VIII. PROGRAM UPDATE (Stefan Elbel) 
There is a call for anyone interested in being a reviewer for papers for future conferences.  Anyone else interested in being a conference paper reviewer should contact Stefan Elbel or Matt Stinson to let them know.

Open discussion on co-sponsorships or seminar/presentation proposals for Annual 2023 meeting (summer).



Stefan: Discussed the program updates above

Stefan: There is still time to submit ideas for seminars for Tampa. I was in a meeting with TC 10 and there were some ideas.
1. Energy storage and/or CO2 installations, case studies
2. A2L sensors for refrigeration
3. Seminar on testing with glide, performance difference on dew point vs midpoint as set point
4. Something on special TD properties for new refrigerant options

Michael: There were some ideas in TC 3.1 related to PFAR.

Matt: How was the TC 10 joint meeting?

Stefan: There is a lot of common topics, and it was a good meeting.

Alex: We are voting on application specific challenge for compressor selection seminar (TC 8.1/TC 8.2). There might be an opportunity to co-sponsor a seminar with TC 8.1 on this topic.

IX. HANDBOOK (Kevin Glover/Riley Barta/Matt Stinson)
Discussion on required handbook updates and timeline requirements.
Matt: For 2026 chapter updates, no significant known changes in air or land chapters. Marine Chapter is need of improvements/modernization.
Matt: We have some out of date content in the marine application chapter. This can be one of the goals to conquer by 2025.
Riley: I will reach out to Augusto and get a game plan before our next meeting.
Matt: Kevin can still respond to the emails and Peter Shaw is interested in getting involved.
Michael: I am chair of TC 3.1 standard and there are documents available that explain how to approach updating a handbook. TC 10.6 can get started on planning their work related to updating the standard.

X. WEBSITE (Sugun)
The website update/editing service recently changed and Sugun is in process of resolving some issues with missing old agendas/minutes. As a result, a few items are currently out of date/missing (recent minutes/agendas). New service appears to be easier to use and should enable faster/more rapid updates.

Sugun: There are some issues with missing old agenda/minutes from the website. This was reported to the concerned people at ASHRAE. They are working on restoring these documents to the website.

Michael: Are we using BaseCAMP for TC 10.6?

Matt: We have it set up, but we do not use it actively.

XI. [bookmark: _Ref535136302]OTHER BUSINESS 


Matt: Discussed the FC evaluation workbook.
Matt: Motion to continue the TC 10.6. Seconded by Stefan. Motion approved. 7/7

XII. ADJOURNMENT
Next Meeting:  Monday, June 26 at the 2023 ASHRAE Annual Conference in Tampa, FL.  This meeting will also be set up for remote participation access.
Motion to adjourn by Matt. Seconded by Riley.
[bookmark: _MON_1608877615]	
APPENDIX A
CURRENT 2022/2023 Roster

	Position
	2022–2023

	Chair
	Dr. Matthew Stinson

	Vice Chair
	Mr. KeonWoo Lee

	Secretary / Webmaster
	Mr. Sugun Tej Inampudi

	Research Subcommittee Chair
	Mr. Jian Sun

	Standards Subcommittee Chair
	Dr. Xiaotang Zhou

	Program Subcommittee Chair
	Dr. Stefan Elbel

	Handbook Subcommittee Chair
	Mr. Kevin Glover



CURRENT 2022/2023 Voting Members
	Voting Member
	Term

	Dr. Matthew Stinson
	7/1/2019 to 6/30/2023

	Mr. KeonWoo Lee
	7/1/2021 to 6/30/2025

	Dr. Igor Vaisman
	7/1/2022 to 6/30/2027

	Mr. Jian Sun
	7/1/2022 to 6/30/2026

	Dr. Riley Barta
	7/1/2021 to 6/30/2025

	Dr. Stefan Elbel
	7/1/2019 to 6/30/2023

	Mr. Antonio Romeo
	7/1/2021 to 6/30/2025



PROPOSED 2023/2024 Roster

	Position
	2023–2024

	Chair
	Mr. KeonWoo Lee

	Vice Chair
	Dr. Stefan Elbel

	Secretary / Webmaster
	Mr. Sugun Tej Inampudi

	Research Subcommittee Chair
	Mr. Jian Sun

	Standards Subcommittee Chair
	Mr. Antonio Romeo

	Program Subcommittee Chair
	Mr. Alex Schmig

	Handbook Subcommittee Chair
	Dr. Riley Barta



PROPOSED 2023/2024 Voting Members
	Voting Member
	Term

	Mr. KeonWoo Lee
	7/1/2021 to 6/30/2025

	Mr. Augusto Sancristobal
	7/1/2023 to 6/30/2027

	Mr. Jian Sun
	7/1/2022 to 6/30/2026

	Dr. Riley Barta
	7/1/2021 to 6/30/2025

	Dr. Igor Vaisman
	7/1/2022 to 6/30/2026

	Mr. Antonio Romeo
	7/1/2021 to 6/30/2025

	Mr. Michael Peterson
	7/1/2023 to 6/30/2027
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TC Section Chair Discussion Notes.docx
TC10 Section Chair Breakfast Meeting

MOP Changes:

· TC/TG/TRG/MTG separated into FG MOP and MTG MOP

· FG MOP is relevant for us moving forward

Relevant/recent FG MOP Changes:

A. Requires balance for voting membership and known financial interests in other entities. This was incorporated in June 2021. “…shall maintain a balance of Members in these stakeholder interest categories. No single stakeholder interest category shall constitute a majority….”

B. Requires that the Chair, Vice-Chair, and all voting members are also members of ASHRAE

C. Both balance and ASHRAE membership can be waived with your section heads approval

D. Recommendation to conduct virtual meetings between the Annual and Winter meetings



2023 Annual Conference Tampa

Basic Details:

June 24-28

Tampa, FL

TC 10.6 Meeting on Monday, Jun 26th

JW Mariott Tampa Water Street/Tampa Mariott Waterside



· Tracks

1. HVAC&R Systems and Equipment

2. Fundamentals and Applications

3. Research Summit

4. Pathways to Zero Energy Emissions and Decarbonization

5. Future-Proofing the Built Environment

6. Building Automation and Control Systems

7. Professional Development and Education

· Deadlines

[image: ]

· More Information: https://www.ashrae.org/conferences/2023-annual-conference-tampa

· Future Conferences

· Upcoming Annual and Winter Conferences

· Winter, Feb 4-8,2023, Atlanta

· Annual, Jun 24-28, 2023, Tampa Bay

· New shortened conference publication timeline

· Winter, Jan 20-24, Chicago

· Annual, Jun 22-26, 2024, Indianapolis

· Upcoming Topical Conferences

· Sept. 14-16, 2022 – BPACS 2022, Chicago, Illinois

· Oct. 6 -7, 2022 – Building Decarbonization, Athens, Greece

· Oct. 20-21, 2022 – Efficient Building Design, Beirut, Lebanon

· Dec. 5-8, 2022 -- Buildings XV, Clearwater Beach, Florida

· March 6-8, 2023 – Cold Climate Conference, Anchorage, Alaska
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Friday, February 24, 2023 | Technical Paper Final Accept/Reject Notifications

Monday, February 27, 2023 | Debate, Panel, Seminar Form, Workshop Proposals Due

Wednesday, March 29, 2023 | Extended Abstract Paper Due and Conference Papers Due (submitted
for review)

Friday, April 14, 2023 | Debate, Panel, Seminar, Forum Workshop Accept / Reject Notifications

Wednesday, April 26, 2023 | Extended Abstract Paper Accept / Reject and Conference Paper Accept
/ Revise / Reject Notifications

Wednesday, May 10, 2023 | Revised Conference Papers Due

Wednesday, May 24, 2023 | Conference Paper Accept / Reject Notifications
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Research program update.docx
Research Program Update

1. In TC10 research and program chair meeting, a research project was reviewed. The project is to develop the test method of coil frost and defrost performance. Brain from CTS gave a presentation to discuss the test design, test unit, test setup, and test results, particularly presented the details and analysis on the multi-cycle frost testing.

2. TC10.6 was involved in two  co-sponsored research activities

a. [bookmark: x__Hlk94385466]1856-RTAR  moisture tolerance and materials compatibility in CO2 refrigeration systems.

Status:

RAC approved RTAR at 2019 Fall meeting. 

TC10.06 first draft of work statement has been completed and shared with TC10.6 member to review.

 

b. [bookmark: x__Hlk94385478][bookmark: x__Hlk94384639]RTAR expansion device testing/modeling with low GWP refrigerants: this is project co-sponsored with

Status:

TC 8.08 is currently working on the initial draft of a Work Statement, after receiving notice this past summer from the Research Administration Committee (RAC) to proceed.  The goal is to have the initial draft completed by the summer meeting.  they will be forwarding it to the co-sponsoring TCs for their input.
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TC 10.6 Program at 2023 Winter Meeting Atlanta.docx
TC 10.6 Program Subcommittee at 2023 ASHRAE Winter Conference, Atlanta

Monday, February 6, 2023

Time: 5:00 – 7:00pm ET



Program Subcommittee: Stefan Elbel

· If you would like to review technical papers or conference papers, please reach out to Stefan Elbel who can help with getting you signed up

· TC 10.6 co-sponsored the following 3 seminars organized by TC 3.1:

· AHR Expo Session 1: Low GWP Refrigerant Advancements for Decarbonization Part 1

· Tuesday, February 7, 8:00 AM – 9:30 AM EST

· AHR Expo Session 2: Low GWP Refrigerant Advancements for Decarbonization Part 2

· Tuesday, February 7, 9:45 AM – 10:45 AM EST

· AHR Expo Session 3: Low GWP Refrigerant Advancements for Decarbonization Part 3

· Tuesday, February 7, 11:00 AM – 12:30 PM EST

· For the 2023 annual meeting in Tampa it is still possible to submit ideas for seminars. Please reach out to Stefan Elbel if you have any seminar ideas that you would like to pursue.



2022 ASHRAE Annual Conference
Tampa, FL; June 24 – 28, 2023

Tracks for Tampa:

		1. HVAC&R Systems and Equipment 



		2. Fundamentals and Applications



		3. Research Summit



		4. Pathways to Net Zero Energy and Decarbonization Grid



		5. Future-Proofing the Built Environment



		6. Building Automation and Control Systems



		7. Professional Development and Education







Deadlines for Tampa:

· Friday, September 30, 2022 | Final Technical Papers Due

· Wednesday, November 30, 2022 | Conference Paper Abstracts and Paper Session Requests Due

· Wednesday, December 21, 2022 | Conference Paper Abstract Accept/Reject Notifications

· Friday, January 6, 2023 | Website opens for Seminar, Workshop, Panel, Debates and Forums

· Friday, February 24, 2023 | Technical Paper Final Accept/Reject Notifications

· Monday, February 27, 2023 | Debate, Panel, Seminar Form, Workshop Proposals Due

· Wednesday, March 29, 2023 | Extended Abstract Paper Due and Conference Papers Due (submitted for review)

· Friday, April 14, 2023 | Debate, Panel, Seminar, Forum Workshop Accept / Reject Notifications

· Wednesday, April 26, 2023 | Extended Abstract Paper Accept / Reject and Conference Paper Accept / Revise / Reject Notifications

· Wednesday, May 10, 2023 | Revised Conference Papers Due

· Wednesday, May 24, 2023 | Conference Paper Accept / Reject Notifications



2024 ASHRAE Winter Conference

Jan. 20-24, 2024 – Chicago, IL

Program deadlines have not been announced yet
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fg-evaluation-workbook.xlsx
Overview

		FG Evaluation Workbook

		2023 Winter Conference								(enter year and conference)



		Charlie Henck								(enter name of section head)



		10		Section Number						(enter section number)

		.1		.2		.3		.4		.5		.6		.7		.8		.9		.10		.11		.12		.13		.14

		10.1		10.2		10.3		10.4		10.5		10.6		10.7		10.8		10.9		10.10		10.11		10.12		10.13		10.14



		g		g		g		g		g		g		g		g		g		g		g		g		g		g				A. Functional Rquirements



		r		r		r		r		r		g		r		r		r		r		r		r		r		r				B. Leadership



		y		y		y		y		y		g		y		y		y		y		y		y		y		y				C. Membership



		g		g		g		g		g		g		g		g		g		g		g		g		g		g				D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)



		r		r		r		r		r		y		r		r		r		r		r		r		r		r				E. Work Product (Research + Programs)



		y		y		y		y		y		y		y		y		y		y		y		y		y		y				F. Activity Form



		g		g		g		g		g		g		g		g		g		g		g		g		g		g				H. Overall Rating				Overall, how would you rate the FG? 



		c		c		c		c		c		c		c		c		c		c		c		c		c		c				I. Recommendations				Continuing (C), merging (M), disbanding (D), or altering scope (A)





x.01

		FG Evaluation Workbook

		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments





















x.02

		FG Evaluation Workbook

		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments





















x.03

		FG Evaluation Workbook

		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				g		1.   Is the roster update process on schedule (TC MOP Appendix B)?

				y		2.      Agenda – 30 days in advance of any official meeting

				g		3.      Minutes – draft minutes distributed no later than 60 days following any meeting

				g		4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

				g		5.      Handbook – reviews made to comply with deadlines?

				g		6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

						8.    Basecamp - is the roster up to date?



		g		B. Leadership

				g		1.      Is there a plan for leadership succession such as "get on the ladder?"

				g		2.   Does the current chair run an organized meeting?

				g		3.      Is the incoming or current vice-chair capable and able to lead the FG?

				g		4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

						6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		g		C. Membership

				g		1.      Does the voting membership represent balance (TC MOP 1.4.2)?

				g		2.      Does the overall membership have balance?

				g		3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

				g		4.      Is the FG roster current and up to date?

				g		5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

				g		6.      Does the FG have a bias not aligned with ASHRAE?

				g		7.      Is there technical competence?

				g		8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				y		1.      Does the FG have MBO's?

				g		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		y		E. Work Product (Research + Programs)

				y		1.      Over the last 5-years how much research has been conducted?

				g		2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

				g		1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

				g		2.      Is the percentage of voting members present greater than 80%?

				g		3.      Are visitors usually present?

				g		4.      Are YEA members attending the meetings?

				y		5.      Were forums, seminars, debates, or papers submitted during the last year?

				y		6.      Is there active research?

				g		7.      Were minutes completed on time?

				y		8.      Was the agenda distributed on time?

				g		9.      Did chair and vice-chair attend training?

				g		10.  Did the subcommittee chairs attend their respective training?

				g		11.  Any new members added to the roster?

				g		12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments				TC 10.6 is concerned with the application of standard and special refrigeration equipment to all air, land, and sea transportation systems.
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		FG Evaluation Workbook

		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		FG Evaluation Workbook

		2023 Winter Conference



		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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		This is a total subjective review with “GREEN” meeting most (75% or more) of the requirements, “YELLOW” meeting approximately 50% of the requirements, and “RED” meeting less than 25% of the requirements. Assign a color in column "B" for each individual item and in column "A" for the overall category rating



		g		A. Functional Rquirements

				y		1.   Is the roster update process on schedule (TC MOP Appendix B)?

						2.      Agenda – 30 days in advance of any official meeting

						3.      Minutes – draft minutes distributed no later than 60 days following any meeting

						4.      Activity Report – submitted by 9:00 pm on Tuesday of an in-person conference or when otherwise announced during a virtual conference

						5.      Handbook – reviews made to comply with deadlines?

						6.      Website – is it up to date and current?

						7.      Basecamp - is it up to date and current?

				r		8.    Basecamp - is the roster up to date?



		r		B. Leadership

						1.      Is there a plan for leadership succession such as "get on the ladder?"

						2.   Does the current chair run an organized meeting?

						3.      Is the incoming or current vice-chair capable and able to lead the FG?

						4.      Is the current or incoming FG secretary capable and able to commit to serving the FG?

				g		5.      Are the required subcommittees (i.e. Handbook, Research, Programs, Standards, Website) assigned with capable leadership?

				y		6.      Does the FG have optional subcommittees (e.g. Honors, topical and functional subcommittees) that are serving the FG properly?



		y		C. Membership

						1.      Does the voting membership represent balance (TC MOP 1.4.2)?

						2.      Does the overall membership have balance?

						3.      Is there YEA membership?  Is there an effort to attract and retain YEA members?

						4.      Is the FG roster current and up to date?

						5.      Have inactive corresponding members been reached out to for reengagement? If they have not reengaged or responded to communication, have they been purged from the roster?

						6.      Does the FG have a bias not aligned with ASHRAE?

						7.      Is there technical competence?

						8.      Are there members willing to do the work?



		g		D. Objectives (Success with meeting objectives as determined by the committee--refer to TC MOP 5.1)

				g		1.      Does the FG have MBO's?

				r		2.      Does the FG have their own Vison Statement? Does it fit within the scope of the ASHRAE Strategic Plan?



		r		E. Work Product (Research + Programs)

						1.      Over the last 5-years how much research has been conducted?

						2.      Over the last 5-years how many programs have be conducted?

				y		3.      What research is being planned? Is the planned research in alignment with the ASHRAE Research Strategic Plan?

				y		4.      How many programs are being planned? Are the planned programs aligned with the tracks planned for the respective conferences being planned?



		y		F. Activity Form

						1.      Does the FG have trouble meeting quorum? Is the FG utilizing means, including virtual technologies, to meet quorum?

						2.      Is the percentage of voting members present greater than 80%?

						3.      Are visitors usually present?

						4.      Are YEA members attending the meetings?

						5.      Were forums, seminars, debates, or papers submitted during the last year?

						6.      Is there active research?

						7.      Were minutes completed on time?

						8.      Was the agenda distributed on time?

						9.      Did chair and vice-chair attend training?

						10.  Did the subcommittee chairs attend their respective training?

				r		11.  Any new members added to the roster?

						12.  Are any YEA’s included?



		g		H. Overall Rating		Overall, how would you rate the FG? 

						RED = Not functional to the point of not contributing to ASHRAE and/or the industry relevant to the FG’s title, purpose, scope, leading to dissolution of the FG, merger with another FG, or absorption by an existing FG



						YELLOW = At least minimally functional with few to several concerns for the future of the FG’s operation

						GREEN = At least adequately functional with very few concerns for the future of the FG’s operation



		c		I. Recommendations		Continuing (C), merging (M), disbanding (D), or altering scope (A)



		Comments
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WORK STATEMENT# (RTAR #1856)

SPONSORING: TC 3.2 ( 

CO-SPONSORING TC: 10.6 ( 



Title: Moisture Tolerance and Materials Compatibility in CO2 Refrigeration systems



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.)



Level of Effort:

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





Other Information for Bidders (Optional):

(This section should contain any other information that is not contained elsewhere.  This could include information about relationships with the monitoring subcommittee, reports other than the normal quarterly progress reports, special personnel or facilities required by the proposer, special instructions regarding what the proposal should contain, or information as to how the proposals will be evaluated.  It is not necessary to include references to quarterly progress reports, semi-annual reports in person to the TC final reports or papers.)



Proposal Evaluation Criteria:

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

	a)	Logistical problems associated

	b)	Technical problems associated

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

	a)	Organization of project

	b)	Management plan

3.	Contractor's capability in terms of facilities.						15%

	a)	Managerial support

	b)	Data collection

	c)	Technical expertise

4.	Qualifications of personnel for this project.				  	 	20%

	a)	Project team 'well rounded' in terms of qualifications 

and experience in related work

	b)	Project manager person directly responsible;

experience and corporate position

	c)	Team members' qualifications and experience

	d)	Time commitment of Principal Investigator

5.  Student involvement									5%

	a)	Extent of student participation on contractor's team

	b)	Likelihood that involvement in project will encourage entry

into HVAC&R industry

6.  Probability of contractor's research plan meeting the objectives of the Work Statement.  15%

	a)	Detailed and logical work plan with major tasks and key milestones

	b)	All technical and logistic factors considered

	c)	Reasonableness of project schedule	

7.  Performance of contractor on prior ASHRAE or other projects.			5%

               (No penalty for new contractors.)

8.  Other _________________________
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