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ASHRAE Technical Committee (TC) 10.6, Transport Refrigeration
AGENDA

Monday, June 26, 2023
JW Marriott Tampa, Howard (3)
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.
6/7 out of 7 voting members: Matt, Stefan, KW Lee, Riley, Antonio, 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.
Peter Shaw-Wood to give update on proposed marine related RTAR (research section).
II. MEETING MINUTES APPROVAL (Matt Stinson)
Review and approval of the February 6, 2023 meeting minutes (Atlanta).
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 Stefan. Seconded by KW Lee. 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 for TC 10
IV. REVIEW OF TC10 SECTION MEETING (Matt Stinson)
Matt to provide highlights from the TC10 Section Chair Breakfast meeting
Upcoming 2024 ASHRAE Winter Conference meeting details


TC Section Chair Discussion Notes attached above
Matt: There is a lot of work on building decarbonization. There are 6 standards and additional education, courses
Matt: Building decarbonization is high on ASHRAE priority
Matt: There was a presentation from ASHRAE Government Affair, and they educated the TCs on what they do.
Matt: There is content from ASHRAE on the best practices for virtual meeting
Matt: New training videos on diversity, equity and inclusion are developed by ASHRAE and are available on the website
Matt: Mentioned that the next conference is in Chicago, Illinois.
V. REVIEW COMMITTEE MEMBERSHIP, ROLES, AND CONTACT INFORMATION (Matt Stinson)
No new changes since last meeting. Review changes that become active after Tampa meeting.
Matt: There is nothing new to announce. The new changes were summarized/discussed again.
Nilesh: We have been quite new in this TC. There is no refrigerant manufacturer on the TC on the current roster.
Matt: We are currently balanced regarding land, air and marine. We are somewhat open regarding academia, national lab, industry. We do not have any representation from refrigerant manufacturer currently. In the past we had 9 voting members, but we reduced sometime in the past.
VI. STANDARDS ACTIVITIES UPDATES (Xiaotang Zhou/Antonio Romeo)
Informal discussion on proposed safety standard: “Safety Standard for Transportation Refrigeration Systems” from Alex Schmig.

Other open discussion.

We have a standard under revision. There have not been any significant changes. If anyone is interested or reviewing, please contact.

Alex: I worked on standard related to the “Safety Standard for Transportation Refrigeration System.” I can contribute to the standard by myself, or it can be sponsored by a TC.

Alex: Right now, there is no safety standard for transport. There is ASHRAE 15 for stationary refrigeration, but it clearly states it cannot be used for transport.

Alex: Explained the following

TITLE: Safety Standard for Transportation Refrigeration Systems

PURPOSE: This standard specifies safe design, construction, installation, and operation of refrigeration systems for use in transportation applications

SCOPE: This standard establishes safeguards for life, limb, health, and property and prescribes safety requirements

This standard applies to
· The design, construction, test, installation, operation, and inspection of mechanical refrigeration systems including heat-pump systems used in transportation applications
· Modifications, including replacement of parts or components if they are not identical in function and capacity
· Substitutions of refrigerants having a different designation

Alex: Would the TC be willing to sponsor this standard?

Alex: It could cover land, marine, rail, bus, truck. It will probably be difficult for air, but we could include that as well.

Augusto: ASHRAE 15 is used as go-to standard for marine. Customers always ask for compliance with this standard

Peter: We also use ASHRAE 15 for marine as well. We used it for refrigerant relief piping.

Alex: The ASHRAE 15 scope clearly states that it is only applicable for stationary applications.

Alex: We want to use as much of ASHRAE 15 as much as possible while developing the new standard. 

Alex: Once we submit the proposal, the PPMS might ask ASHRAE 15 to make changes to their scope or create a substandard or we might be required to make a new standard.

Alex: Do we need to make any adjustments in the proposed standard compared to ASHRAE 15? For example, we might have to make changes to the flammability limits.

Alex: Nilesh Purohit, Antonio Romeo, and Riley Barta all volunteered to review/help me with the standard proposal.

Matt: For Alex’s proposal, when we have something concrete to vote on, we can plan on a email vote

Alex: I will mee tTC 9.3. I will set up a meeting with whoever volunteered. We will work on the proposal and then submit it.

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

Note since last meeting: WS 1856 was voted on and approved (6/0/1 over email) by TC 10.6 members.




Jian: Explained the two collaborative activities with other TCs in the document above.

Nilesh: There are A2L refrigerants, and there is no literature focusing on oil and these refrigerants. How will the new refrigerants behave with the oil? There are certain proposals which investigate this topic but is there any gap in this literature?

Additional notes from the meeting taken by Matt: 
1. Potential Research Area discussed with support from Nilesh Purohit and informal interest from committee: oil-refrigerant interaction, effect on properties and system behavior. Nilesh is planning on reviewing current literature and identifying gaps.
2. Nilesh specifically asked that he be involved and CCd in any program or research coordination, especially with coordination with TC 10.2/Tom Wolgamot

Additional notes from the meeting taken by Jian Sun: 
1. Proposed a research idea of studying the interaction of refrigerant and oil. TC3.4 might take the lead to develop the RTAR, TC10.6 will be co-sponsor. Also need to check the past work/research which has done (TC8.10?)
2. Dr. Gao (Honeywell)  proposed a research idea of identifying the benefit of EXV vs. TXV in refrigeration system.

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 Winter 2024 meeting.



Stefan: Discussed the program updates above

Stefan: We co-sponsored a seminar. We still have time to submit for the Chicago conference.

Alex: TC 8.2 is doing a natural refrigerants seminar, but they did not have enough seminars. They want seminars on ammonia, CO2 for different applications. Matt Cambio is chairing that seminar session.

Stefan: I can present on CO2 container refrigerant seminar for TC 8.2.

IX. HANDBOOK (Kevin Glover/Riley Barta)
Discussion on required handbook updates and timeline requirements.
Riley: We are looking into updating the marine handbook. The goal for today is to work out the timeline for the 2025/26 submission. I am working with Matt on this handbook. We need volunteers.
Riley: Augusto, Peter Shaw, Kevin Glover are the names I have. Is there anyone else willing to join?
Augusto and Peter agreed to contribute for this standard.
Matt: Kevin can review but probably won’t contribute to write.
Augusto: There are some people in Europe, but they look at marine refrigeration differently.
Peter: There are some SPC 26 people who might be interested in this. The chair for this group is Julian and it might be worth dropping an email and asking about this.
Riley: I want to set in stone before the Winter 2024 on who is contributing and to what capacity.
The following is the timeline discussed by Riley
1) Between now and winter 2024
a) Handbook training documents, then attend at Winter meeting
b) Handbook update documents from Michael
c) Identify content and scope of update with supporting group
d) Share scope with committee at Winter 2024 meeting
2) Between Winter and Summer meetings, 2024
a) Implement any plan changes recommended by the committee during the Winter 2024 meeting
b) First draft of changes to be written
c) First draft to be shared with committee members at least 1 month prior to the summer 2024 meeting
d) Discuss first draft at summer 2024 meetings
3) Between Summer 2024 and Winter 2025 meetings
a) Implement any changes recommended by the committee during the Summer 2024 meeting
b) Share final draft at least one month prior to the winter 2025 meeting
4) Final submission
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.

XI. [bookmark: _Ref535136302]OTHER BUSINESS 
Peter update




Peter Shaw-Wood presented the slides attached above.

Peter: I will have a RTAR in the coming months and the TC 10.6 can take a look. This is supported by TC 9.3, SPC 26. It will involve two students and guidance from Marine researcher. 

XII. ADJOURNMENT
Next Meeting:  Monday, January 22 at the 2024 ASHRAE Winder Conference in Chicago, IL.  This meeting will also be set up for remote participation access.
[bookmark: _MON_1608877615]Motion to adjourn by Matt. Seconded by Stefan.		
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 6/30/2026

	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 7/1/2027
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Tampa Notes for Meeting 10_6.docx
TC10 Section Chair Breakfast Meeting



Building Decarbonization

· Task Force for Building Decarbonization

· 6 Standards

· Education: Courses, Guides

ASHRAE Government Affairs

· ASHRAE office in DC

· Relationships, legislation, government outreach, webinars for policy makers, government grants and contracts

· Can stay informed from website, weekly content

ASHRAE virtual meeting best practices

Diversity, Equity, and Inclusion

· Training videos available to members



2024 Winter Conference Chicago

Basic Details:

January 20-24, 2024

Chicago, IL

TC 10.6 Meeting on Monday, Jan 22nd 

Marriott Marquis Chicago
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Research program update.docx
Research Program Update (Jian Sun)

For the research update, we have two collaborative activities with other TCs

1. 856-RTAR  moisture tolerance and materials compatibility in CO2 refrigeration systems (Co-sponsor with TC3.2)

· TC 10.6 approved the Wok Statement after last TC meeting, around March 2023

· TC3.2 has submitted WS to RAC, have not received feedback yet, will follow up with TC3.2 ( research chair: Ivan Rydkin) on any progress/update TC3.2 has made on this summer meeting.

 

2. [bookmark: x__Hlk94384639]RTAR expansion device testing/modeling with low GWP refrigerants (Co-sponsor with TC8.08)

· According to last meeting (Feb. 2023), TC 8.08 planned to complete the initial draft by this summer meeting, then share with Co-sponsoring TCs for inputs/comments, we ( TC10.6) has not received the initial draft yet.

· Will follow up TC8.08 on this work statement, also check what is RTAR number.
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TC 10.6 Program at 2023 Annual Meeting Tampa.docx
TC 10.6 Program Subcommittee at 2023 ASHRAE Annual Conference, Tampa

Monday, June 26, 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 Alex Schmig (incoming TC 10.6 Program Subcommittee Chair)

· TC 10.6 co-sponsors the following seminar at Tampa, chaired by Alex Schmig

· Seminar 37: Challenges in Selecting an Appropriate Compressor Technology Based on Refrigerant and Application

· Tuesday, June 27 8:00 AM – 9:30 AM EDT

· For the 2024 Winter Meeting in Chicago it is still possible to submit ideas for seminars. Please reach out to the Program Subcommittee Chair if you have any seminar ideas that you would like to pursue.



2024 ASHRAE Winter Conference

Jan. 20-24, 2024 – Chicago, IL

Tracks for Chicago:

		1. Fundamentals and Applications 



		2. HVAC&R Systems and Equipment



		3. Refrigeration and Refrigerants



		4. Decarbonization and Climate Change



		5. Hydronic Systems



		6. Comfort, Indoor Environmental Quality and Energy Efficiency



		7. HVAC&R Controls	



		8. Project Delivery Methods







Deadlines for Chicago:

· Monday, April 24, 2023 | Technical Papers Due

· Wednesday, June 14, 2023 | Website Opens for Seminar, Workshop, Forum, Debate and Panel Proposals

· Wednesday, June 28, 2023 | CP Abstracts, and Paper Session Requests Due

· Monday, July 17, 2023 | Conference Paper Abstract Reviews Due

· Wednesday, July 19, 2023 | Conference Paper Abstract Accept/Reject Notifications

· Wednesday, August 2, 2023 | Debate, Panel, Seminar, Forum, Workshop, and Debate Proposals Due

· Monday, October 16, 2023 | Full Conference Papers Due; Request for Conference Paper Sessions Due

· Wednesday, November 8, 2023 | Conference Paper Accept/Revise/Reject Notifications

· Friday, November 24, 2023 | Revised Conference Papers Due

· Wednesday, December 6, 2023 | Conference Paper Final Accept/Reject Notifications

2024 ASHRAE Annual Conference

June 22-26, 2024 – Indianapolis, IN

Program deadlines have not been announced yet
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ASHRAE - RA Pres TC (1).pptx
ASHRAE Marine Research Project

Presented by Peter Shaw-Wood 





History in both land based & Marine. 







ASHRAE Member starting in 2008 for the Student Design Competition





Student Activities background with the Ottawa Valley Chapter – limited time on the BOG





Moved to Vancouver to attend the M.E.L. NAME Program at UBC graduated 2022

Currently employed with Vard Marine (Naval consultancy firm)





Where is Marine hvac now?

Some say : Marine HVAC technology adaptation  is 10-15 years behind Land Based 

VFD’s on Pumps & Fans – some compressors. 

Energy Recovery on the Airstream – Cores & Wheels

Automation of Controls – DCV

First we must acknowledge that Marine has a few subsets. Oil & Gas, Defence, Fishing, Carriers (bulk, tankers…) Cruise etc. 





Where does peter want it to go

Marine HVAC system sizing…. At conception of a vessel we go to the standards. 

	Standards developed many years ago and encompass quiet a bit… what did ASHRAE have to say? 



Historically; not much. There is a 3 page blurb about Marine HVAC in the Handbook, which references SNAME. 



		SNAME 4-16		Marine HVAC Design Calculation

		ISO 7547		Marine Accommodation Design

		ISO 8861		Marine Engine Room Ventilation Design

		ISO 8862 		Marine Machinery control room Ventilation Design 

		ISO 8863 & 8864		Marine Wheelhouse Ventilation Design

		ISO 9099		Marine Provision Ventilation Design 

		ISO 9785 		Marine Ventilation of Cargo spaces where vehicles are stored

		ISO 9943		Marine Ventilation of Galleys & Pantries



Some of the ones used



Some of the ones Peter wants to use:



		ASHRAE 90.1		Energy Standard

		ASHRAE 55		Thermal Comfort 

		ASHRAE 62.1 		IAQ



Lets move to the IPLV ! 





Does this make sense?

90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings

Do boats count? Why not? Are there sections in this standard that may be pertinent?

Compare to Marine – Energy information is generally not included. 







55 - Thermal Comfort 

This will help Move away from 22 C internal condition & provide a range 







62 – Ventilation Rates

This will help determine minimum outside air rates & total flow rates

Compare to Marine – Outside air 40% of total airflow. 









What's the plan Pete? 





Using hourly analysis software, we will input 2 BC Ferry’s vessels into the program and compare energy consumption estimates from :



1. Typical Marine Standard : ISO, SNAME, DNV, SOLAS etc

2. Land Based ASHRAE Standards. 

3. What is actually installed on the vessels. 

These will be compiled and then recommendations on what sections of which standards can benefit Marine HVAC to be used in the future. 

Ultimately, we want to produce a document which steers Marine Engineers to scrutinize systems on IPLV values, as the land based world has done for many years with great results.





What's the plan Pete? 





BC Ferries is onboard and have approved their involvement with the RTAR



UBC is tentatively ok in supporting.



Soliciting SNAME for potential involvement. 
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