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AGENDA

Monday, June 24, 2019 Meeting of the
ASHRAE Technical Committee (TC) 10.6, Transport Refrigeration
Kansas City Convention Center
301 W 13th St, Kansas City, MO 64105
Meeting Room: 2201
Time:  4:45 – 7:00 pm
Remote Participation Link
Remote Participation Link


I. CALL TO ORDER (Chair Casey Briscoe)
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.

B. Introduction of members and guests
ACTION: Determination of quorum. 
5 out of 9 VM. Quorum met.
C. Additions/revisions to agenda
As necessary. 

II. MEETING MINUTES APPROVAL (Briscoe)
Review and approval of January 14, 2019 annual meeting minutes (Atlanta).  Draft minutes are available on the TC 10.6 website.  
ACTION: Vote to approve minutes if quorum is met. 
BILL: move to approval. Seconded. Approved.

III. RECOGNITION OF LIAISONS AND ANNOUNCEMENTS (Briscoe)
Provide opportunity for liaisons in attendance to speak to the TC 10.6 committee members. 
JIM: No longer a definite number for merging. Goal is just to merge where it makes sense but not to force it. One of main goals is to use less rooms and to have less time conflicts. Rough merge idea: 10.1, 10.2, 10.3. Bigger rooms rather than many smaller rooms. Still have 3 separate groups but one meeting. Previously ASHRAE was pushing subcommittee work ahead of the time. Feedback found that wasn’t the best idea. Need face to face. Idea is that now subcommittee work will be right before primary meeting. Still looking for right groups to merge with. No obvious solution, but some potential outside 10.x TCs. Another idea is for liaison, handbook, and rack guy to meet with chair only ahead of the time so it doesn’t take up time in main meeting. Section head to help facilitate merging, but not to force it. Conference call in coming weeks of chairs of potential merges and talk it out. Idea is to have a good idea of what is to merged AT Orlando, and sorted and merged by Austin. New guy replacing Jim is named Charlie Hank. TC MOP needs to be revised to rewritten for number of voting member slots to accommodate merge. All merged groups should have equal say. One person becomes chair and then others are vice chairs. Still many details to be worked out regarding voting members. Last thing: reward from ASHRAE.
 

IV. REVIEW OF TC10 SECTION MEETING (Briscoe)
Casey Briscoe to provide highlights from the TC10 Section Chair Breakfast Meeting.
The 2020 ASHRAE Winter Conference will take place in Orlando, FL.  For specific details and questions regarding the publication schedule or other dates, please contact the appropriate track chair.  Seminar and Forum proposals are due August 2, 2019.
Updates, if available, will be provided regarding the status of the effort to reorganize the TC structure, including merging of TC’s.  Goal, as stated in Atlanta, is to have implementation in place for the 2020 Winter Meeting (see Section XI below).

CASEY: next conference is Orlando. There will be a refrigeration track. Deadline for that is August 2nd.

V. REVIEW COMMITTEE MEMBERSHIP, ROLES, AND CONTACT INFORMATION
The proposed roster for 2019–2020 (See Appendix 3) was submitted to the Tech Council after the conclusion of the Atlanta meeting.  Regarding the current and proposed roster:
· Casey Briscoe’s term as Chair will end with the 2018–2019 term.  Vice Chair Chris Repice will roll up to the chair role, and Secretary Matthew Stinson roll up to Vice Chair.  This move leaves the Secretary role open.
· A total of four voting members will roll off at the end of the 2018–2019 term.  Thank you to the all of the members who have served in this role.  
· Kezhen Shen has resigned his voting membership in 10.6 due to a change of job responsibilities.  His replacement at AHRI, Justin Sikorski, has volunteered to take his place.  An emergency change of roster has been filed to allow the change to take effect for the 2019–2020 term.  The TC thanks Mr. Shen for his contributions of the past years.
· Matthew Stinson and Stefan Elbel have volunteered to become voting members, starting with the 2018–2019 term.  Total roster for 2019–2020 term is seven voting members.
Anyone interested in volunteering for the Secretary position should contact Casey Briscoe.
CASEY: Time as chair is up, Chris will be taking over. Matt taking over as vice chair. Losing 4 voting members, gaining 2. Secretary position is open again. Justin to take Kezhen Shen’s place.

VI. STANDARDS ACTIVITIES UPDATES (Xiaotang Zhou)
Revision of ASHRAE Standard 26-2010 – Mechanical Refrigeration and Air-Conditioning Installations Aboard Ships (Kevin Glover, Committee Chair).   

KEVIN: No significant updates, will be working on the document. Hasn’t been updated since 2010. Ships have new focus on energy efficiency and sustainability, etc. Goal is to have the standard to reflect that and get many of the AC/Refrigeration best practices in place. Standards haven’t caught up to where industry is.


VII. RESEARCH ACTIVITIES UPDATE (KeonWoo Lee)
KeonWoo Lee to report on the research chair breakfast.  

RTAR 1706: “Minimum Refrigerant Charge Attainment for Commercial Refrigeration Systems.” (Co-sponsored with TC 10.7)

RTAR 1856: “Moisture Tolerance and Materials Compatibility in CO2 Refrigeration systems” (co-sponsored with TC 3.2/3.3) – The original RTAR was rejected.  Modified scope of work to focus on the impact on systems materials.  The draft of the updated RTAR is embedded in Appendix 1.

RTAR proposed by TC 9.9 with request for co-sponsorship by 10.6.  Topic is “Cold Shipment and Subsequent Acclimation of Electronic Hardware.”  Members reviewed via e-mail and declined to co-sponsor.

KW: attended research breakfast. 7 RTARs reviewed. 

1706 RTAR: reviewed and rejected. Not to be resubmitted.

1856:  Rejected. Needs some modifications.

STEFAN: Motion to approve cosponsor 1856.. Temporarily without quorum. Bill stepped out
	Robert jones moves to sponsor. Bill 2nded. Unanimous passed.

RTAR on “Cold Shipment...” was rejected over email.

STEFAN: 9014 on leak detectors. Safety standards that OEM must follow. Most of tests rely on step change response. Step changes aren’t realistic. Goal of study is to understand typical time varying responses.

[bookmark: _GoBack]BRIAN: Research subcommittee meeting yesterday. At meeting, there was a review of 1806, 1807, 1808. 1806: ongoing. 1807 and 1808 completed reports. 


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 Stefen Elbel or Casey Briscoe to let them know.

The 2020 Winter Conference will include a track on refrigeration.  Some potential topics that TC 10.6 might be interested to sponsor include:

· Seminar session on low GWP refrigerants for transport (Repice)
· Forum on Standard 26 (Glover)
· Potential paper/seminar session on non-stationary application and risks related to A2L refrigerants

Additional suggestions welcomed at the TC meeting.

STEFAN: bad news: didn’t sponsor/cosponsor this time. Can do better next time. Should submit early if possible. We should sponsor for Orlando and are expected to since there is a refrigeration track. Need to think on ideas for submissions. Stefan can do it but needs help. Potentially something on A2L refrigerants. Plan to think on this and email Stefan. 

IGOR: 10.1 is doing a seminar on ammonia, could potentially coordinate and combine. Could also coordinate with 10.7.

CHRIS: move to cosponsor w/10.7. 2nded. Unanimous.

STEFAN: forum on standard 26? Glover suggest forum not needed since confident in content.

STEFAN: Austin technical papers are possible. Looking for reviewers. Talk with Stefan.


IX. HANDBOOK (William Murphy)
Refrigeration Handbook Chapters 25, 26 and 27 were completed and approved in July, 2017 and published in the 2018 Handbook.  No major overhaul was required for the 2018 handbook update, but the TC did provide minor changes for each chapter.
The next Refrigeration Handbook will be published in 2022.  Handbook subcommittee will meet very briefly at the conclusion of the full TC meeting to discuss any chapter reviews and any changes that may likely be needed for the next update.
NOTE: the handbook meeting will start shortly after conclusion of the main TC meeting, in the same meeting room.
BILL: Marine refrigeration is what should be focused on. Want to review current state to get feedback on suggestions. Glover should find technical experts to read it over and get specific comments/suggestions on what should change in future. Glover may need help soliciting readers for other sections. A lot of road/rail but not many marine experts in 10.6. Nick Shocklee is the main contact. Should be attending meeting in future.
GLOVER: To send email to solicit help.

X. WEBSITE (Casey Briscoe)
The website is up-to-date with recent meeting minutes and meeting information.

XI. [bookmark: _Ref535136302]OTHER BUSINESS 
TC/TG/MTG/TRG Reorganization
TAC has made a proposal to reduce the number of TC’s within ASHRAE from the current 118 down to a target of about 30.  The goals of this effort are to reduce the amount of conflict between TC meetings vs. program sessions and to increase collaboration between related working groups.  Implementation would involve merging related TC’s with each other.  Goal is to have the new, merged TC list implemented in time for the 2020 Winter Meeting.  More details on the proposal are embedded in Appendix 2.
TC 10.6 provided the following feedback to TAC after the Atlanta meeting:
· Potential synergies for combining TC’s: Cold Chain and Transportation
· Could join with either 9.3 or 10.7 (mutually exclusive), potentially 10.5
· Downsides include more work outside of ASHRAE meeting (pre-/post-work)

		Casey: ideas for mergers: 
· cold chain (5 other TCs)
· 9.3: AC transport
· 10.7: commercial

Send feedback to Matt/Chris. Chris will report out.



XII. ADJOURNMENT
Next Meeting: Monday, February 3, at the 2019 ASHRAE Annual Conference (Feb 1–5, 2020) Orlando, FL.  This meeting will also be set up for remote participation access.
[bookmark: _MON_1608877615]CHRIS: Moves to adjourn. 2nd. Adjourned.
[bookmark: App_CO2_Moisture_RTAR]APPENDIX 1
Revised RTAR-1856 for co-sponsorship from TC 10.6 is embedded below:
[bookmark: _MON_1621167073][bookmark: _MON_1557748135]



[bookmark: App_Reorg]APPENDIX 2
Info on the proposed TC reorganization is embedded below:




[bookmark: App_roster]APPENDIX 3
CURRENT 2018/2019 Roster

	Position
	2018–2019

	Chair
	Dr. Casey Briscoe

	Vice Chair
	Mr. Chris Repice

	Secretary / Webmaster
	Dr. Matthew Stinson

	Research Subcommittee Chair
	Mr. KeonWoo Lee

	Standards Subcommittee Chair
	Dr. Xiaotang Zhou

	Program Subcommittee Chair
	Dr. Stefan Elbel

	Handbook Subcommittee Chair
	Dr. William Murphy

	Webmaster
	(Combine with Secretary)



CURRENT 2018/2019 Voting Members
	Voting Member
	Term

	Mr. Chris Repice
	7/01/2015 to 06/30/2019

	Dr. Casey Briscoe
	7/01/2015 to 06/30/2019

	Dr. William Murphy
	7/01/2015 to 6/30/2019

	Mr. Robert Jones
	7/01/2015 to 06/30/2019

	Dr. Igor Vaisman
	7/01/2015 to 6/30/2019

	Mr. Kezhen Shen
	7/01/2016 to 06/30/2020

	Mr. Augusto San Cristobal
	7/01/2017 to 06/30/2021

	Dr. Qiao Lu
	07/01/2017 to 06/30/2021

	Mr. David Lee
	7/01/2018 to 6/30/2022




PROPOSED 2019/2020 Roster

	Position
	2019–2020

	Chair
	Mr. Chris Repice

	Vice Chair
	Dr. Matthew Stinson

	Secretary / Webmaster
	OPEN

	Research Subcommittee Chair
	Mr. KeonWoo Lee

	Standards Subcommittee Chair
	Dr. Xiaotang Zhou

	Program Subcommittee Chair
	Dr. Stefan Elbel

	Handbook Subcommittee Chair
	Mr. Kevin Glover

	Webmaster
	(Combine with Secretary)



PROPOSED 2019/2020 Voting Members
	Voting Member
	Term

	Mr. Chris Repice
	7/01/2015 to 06/30/2019

	Mr. Augusto San Cristobal
	7/01/2017 to 06/30/2021

	Dr. Qiao Lu
	07/01/2017 to 06/30/2021

	Mr. David Lee
	07/01/2018 to 06/30/2022

	Dr. Matthew Stinson
	07/01/2019 to 06/30/2023

	Dr. Stefen Elbel
	07/01/2019 to 06/30/2023

	Mr. Justin Sikorski
	07/01/2019 to 06/30/2023
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RTAR # ____1856_________

Title: 



Moisture Tolerance and Effects 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 work will seek to reconcile the moisture tolerance limits identified in chapter 3 and to develop material compatibility information for updating chapter 4.





Background



ASHRAE Handbook Refrigeration Chapter 3 “CO2 systems” states the following

· Recommend the use of “Refrigerant Grade CO2” with a maximum moisture content of 5ppm for “small commercial systems”, and up to 20ppm for larger plants,

· “CO2 installations revealed that many problems are caused by water freezing in the system”

· “If the water concentration in a CO2 system exceeds the saturation limit, it creates carbonic acid, which can cause equipment failures and possibly internal pipe corrosion”

ASHRAE Handbook Refrigeration Chapter 7 “Control of Moisture and Other Contaminants in Refrigeration Systems” states the following

· “The solubility of water in ammonia, carbon dioxide, and sulfur dioxide is so high that ice or liquid water separation does not occur”

AHRI 700 Specifies the following in table 1C for CO2

· maximum moisture content of 10ppm

[bookmark: _Hlk7536725]Rothagi (2011) ASHRAE RP 1409 – “Stability of Candidate Lubricants for CO2 Refrigeration” – has completed the work

· Developing a test method for evaluating CO2 stability with lubricant oils, 

· Evaluations for POE, PAG, AB, MO types of oils at high and low moisture levels. Low levels varied from 18-188ppm and high moisture levels varied from 974 to 1000ppm



Previous work in evaluating refrigerant, lubricant and material interaction has been completed in

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

· 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





			0



Research Need



250 words





Based on the above background research completed. It appears that some gaps remain further identifying materials compatibility parameters with CO2 and Moisture. Specifically detailed testing has not been completed with elastomeric materials, gasket materials, motor materials and other materials of construction for HVAC, Refrigeration and Transport systems.



This research will then lead to updates of Refrigeration Chapters 3, 4 and 7







Project Objectives



Based on the identified research need(s), specify the objectives of the solicited effort that will address all or part of these needs (150 words maximum)

· Evaluate CO2 refrigerant, as well as refrigerant + POE and PAG oil at various moisture levels with
metal coupons in a sealed vessel at elevated temperatures for acid formation, degradation and stability. This will baseline the testing with previous work done by Rothagi

· Evaluate in sealed tubes or par vessels CO2 Refrigerant and Lubricant pairs at various moisture levels with elastomers, gaskets motor materials etc.. identified by the PMS as representative of typical CO2 systems. Taking note of previously and commonly evaluated materials in reports 8007 and DOE/CE/23810-14  
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Expected Approach( )

( ),

( )

( )

( )

( )





Describe in a manner that may be used for assessment of project viability, cost, and duration, the approach that is expected to achieve the proposed objectives (200 words maximum).



Check all that apply: Lab testing   X ,  Computations, Surveys, Field tests, Analyses and modeling

    X, Validation effortsOther (specify) ( )



Relevance and Benefits to ASHRAE





















































Proposed Budget and Duration:





Describe why this effort is of specific interest to ASHRAE, its impact, and how it will benefit ASHRAE and the society. How does it align with ASHRAE Strategic Plans and Initiatives? How does it advance the state of the art in this area in general? Are there other stakeholders that should be approached to obtain relevant information or co-funding? (350 words maximum)



The proposal supports goals #8 and #9 described in the 2010-2018 ASHRAE Strategic Research Plan:



Goal #8: Facilitate use of natural and low global warming potential (GWP) synthetic refrigerants and seek methods to reduce refrigerant charge.

Needed Research Topic #1:  Conduct experimental system performance tests on practical equipment designs to assess “real” system performance of various natural and low GWP synthetic refrigerants, and identify design optimizations based on results.

Needed Research Topic #6: Identify work already done on heat and fluid flow characteristics for low GWP refrigerants and support work to fill in the blanks, viz., with and without lubricants.

Goal #9 Support the development of improved HVAC&R components ranging from residential through commercial to provide improved system efficiency, affordability, reliability and safety

Needed Research Topic #15: Conduct studies and experiments to fully optimize system performance.



The proposal advances the state of the art for CO2 refrigeration by creating research based contamination limits and providing insight into contamination issues and effects.



Other stakeholders would include TC’s working with CO2 products such as 10.1, 10.6 and 10.7, as well as chemistry and contaminant TC’s 3.2 and 3.3





			0



Anticipated Funding Level and Duration



Funding Amount Range: $ 40,000	 Duration in Months:  	8





References



ASHRAE Handbook Refrigeration Chapter 3



ASHRAE Handbook Refrigeration Chapter 7 



AHRI 700 



Rothagi (2011) ASHRAE RP 1409 – “Stability of Candidate Lubricants for CO2 Refrigeration” – has completed the work



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



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









Feedback to RAC and Suggested Improvements to RTAR ProcessNow that you have completed the RTAR process, RAC is interested in getting your feedback and suggestions here on how we can improve the process.
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ASHRAE ) Shaping Tomorrow's

. Built Environment Today

1791 Tullie Circle NE = Atlanta, Georgia 30329-2305 = Tel 404-636-8400 = Fax 404-321-5478 = http://www.ashrae.org

January 13, 2019
TC/ TG/ MTG/ TRG Chairs & Vice Chairs,

We have heard from our membership that the current Functional Groups (FG - includes TCs, TGs, MTGs, and TRGs)
structure is not working as efficiently or effectively as in the past. We need to determine how to be contributors
and the driving force in our industry. From our recent membership survey, we identified the following issues:

e We are working in silos; too specific; need more global perspective

e Management of stagnant TCs and membership is lacking

e Takes too long to change things in TCs- members are getting discouraged

e We are not maintaining industry leadership

e We need to do a better job of sharing best practices

TAC owns these issues and we are working to address them. We have started to invest time and funds in
technology/ forms, including BaseCamp, a new electronic roster tool, and a revised activity tracking form. In
addition, a committee was formed a few months ago to look at reorganizing the FG structure. By taking on this
reorganization, we hope to:

e Decrease the silo effect

e Increase collaboration for programs, research & handbook

e Increase meeting efficiency & increase the effectiveness of members’ volunteer time

PROPOSED PLAN

There are over 110 FG meetings and 180 subcommittee meetings at every conference. Many of these meetings
overlap each other, and/or run concurrently to the technical program, limiting the number of attendees that could
attend and participate in the discussion & exchange of ideas.

We propose to re-form the existing FGs into about 30 new technical working groups (TWGs) based on similar scope
& function, with merged attendance of between 75-125 members. The meetings would take place during a block
schedule (see attachment), moving meetings into afternoon timeslots and utilizing technical program rooms (large
rooms with AV). In these 2-hour slots, TWGs could present topical programs (to be included in the technical
program), some business of interest to the group and subcommittee breakouts within their slot.

We now have an opportunity to direct the technical vision of the society as we will soon celebrate our 125%™
anniversary. We have presented a draft proposal to you and now we want your input and suggestions- talk
amongst yourselves and feel free to talk to us. We are looking for your input on potential synergies with other
functional groups, for example, if your FG were to reform with 1 or 2 other groups, which ones do you think most
align with your current scope? Our goal is to discuss your questions and concerns in Atlanta and propose a working
model for consideration in Kansas City and a rollout in Orlando (2020). Please direct your answers or inquires to
TAC through your individual Section Head or to Sarah Maston, the TWG Reorganization Chair. Thanks for all you do
for your membership and ASHRAE!

Best Regards,

Sarah Maston, Chair (sarah@greenfootprintscx.com)

Victor Goldschmidt, TAC (creating2@earthlink.net) Barbara Minor, TAC (Barbara.H.Minor@chemours.com)
Thom Justice, TAC Chair (justfilter@yahoo.com) Larry Smith, TAC (LarryS@li-hvac.com)

Tom Lawrence, TAC BOD ExO (lawrence@engr.uga.edu)  Bill McQuade, Planning (William.F.Mcquade@jci.com)
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TC/ TG/ MTG/ TRG Reorganization

Feedback Form
We now have an opportunity to direct the technical vision of the society
as we will soon celebrate our 125%™ anniversary.
We have presented a draft proposal to you and now we want your input and suggestions:

Name TC

We are looking for your input on potential synergies with other functional groups, for
example, if your FG were to reform with 1 or 2 other groups, which ones do you think most
align with your current scope?

| am excited about

| would like to propose

| think we will have difficulty with

Other

Please direct your answers or inquires to TAC through your individual Section Head
or to Sarah Maston, the TWG Reorganization Chair, at sarah@greenfootprintscx.com
Thanks for all you do for your membership and ASHRAE!
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