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I. CALL TO ORDER and APPROVAL OF MEETING MINUTES

Sankar Padmanabhan presided as Chair of TC 8.4 called the meeting to order at 3:30 p.m. The title, purpose and scope of the TC were read. Introductions (name/affiliations). Kashif moved to approve the minutes of the Atlanta meeting and seconded by Vikrant. Committee voted to approve 8-0-0-CV with minor typographical corrections. Christian will be acting secretary for this meeting.

II. SELF INTRODUCTIONS AND ATTENDENCE: 

Everyone present introduced themselves, and signed the roster sheet. Several YEA members (4) were present and welcomed. Chair identified 8 out of 9 voting members. Quorum was met.

Chad will take over chair.
Christian take over Secretary.
Kashif Handbook continue
Bill Standards continue
Membership (continues from last)
Cheng-Xian (Charlie) Lin is joining as voting member
Chad Bowers will be voting member

	
	Voting Members at this meeting in Kansas City were
	End of term
	Present

	
	as follows:
	(Jun 30 of…)
	

	
	
	
	
	

	
	1.
	Dr. Sankar Padhmanabhan (Chair)
	(2019)
	Yes

	
	2.
	Dr. Arindom Joardar (Secretary)
	(2019)
	No

	
	3.
	Dr. Kishan Padakannaya (Research Chair)
	(2021)
	Yes

	
	4.
	Dr. Kashif Nawaz (handbook sub. Chair)
	(2019)
	Yes

	
	5.
	Mr. Matthew Richard Baker
	(2021)
	No

	
	6.
	Mr. Bill Fox (Standards Chair)
	(2021)
	Yes

	
	7.
	Dr. Christian Bach
	(2021)
	Yes

	
	8.
	Dr. Vikrant Aute
	(2021)
	Yes

	
	9.
	Dr. Chad Bowers (research sub. chair)
	(2018)
	Yes

	
	10.
	Mr. Jun Wang
	(2021)
	Yes

	
	Voting Member non-quorum in this meeting
	
	

	
	10.
	Mr. Stanislav Perencevic
	(2018)
	Yes

	
	
	
	

	
	Total Present
	
	8 out of 9 VMs

	
	Quorum
	
	YES

	
	
	
	
	


	
Other committee members and non-members present:
Liping Liu, 
Khaled Saleh, 
David Yashar, 
Joy Huang, 
Pedro Perez, 
Jun Li, 
Bill Morton, 
Ahmed Elatar (CM)
Bill Fox (Standards Chair, voting)
Bo Shen (CM)
Chad Bowers (research sub. chair)
Cheng-Xian (Charlie) Lin (CM)
Harshad Inamdar (CM)
Jun Wang (voting)
Khaled Saleh
Kashif Nawaz (handbook sub. Chair)
Kishan Padakannaya (Research Chair)
Lorenzo Cremaschi (CM)
Mansoor Ahmed (Guest)
Omar Abdelaziz (CM)
Omer Sarfraz (PCM)
Ray Rite (CM)
Saad Saleem (Guest)
Sankar Padhmanabhan (Chair)
Stanislav Perencevic (voting, non-quorum)
Vikrant Aute (Voting)
Hyunyoung Kim
S.A. Sherif

I. PROGRAM SUBCOMMITTEE REPORT

Program Sub-committee chair, Zhiwei ‘Joy’ Huangz, presented the report. Following are the highlights.
Current
1 program submitted – seminar 60 – HX Design Innovations
(originally 2 programs planned, only one submitted.
Cosponsored seminars 21 and 44

110 seminars submitted
8 workshops submitted
3 forums – none scheduled

CFP – 96 abstracts, 83 approved, 39 presented
Extended abstracts (new type of submissions, can develop into journal paper later, good for academia) 72 sub, 42 approved

Technical Papers – 11presented at 4 paper sessions

Next time – Orlando
1 seminar – “Impact of fouling onto frost formation and heat exchanger performance” (David Yuill one of the speakers, chair and second presenter – Hou(?) Henderson; maybe find third presenter – Christian or Lorenzo; Yuill thinks may be better to have his own session. Some concern that only 2 speakers decreases probability of it getting approved (Omar, Kashif), Joy had past experience with 2 speakers being accepted, suggestion to mention that discussions). Should be submitted to systems and equipment track. Vikrant suggested to send draft program to track chair for review with some background of expected discussion. Move forward to send with 2 speakers. Christian made motion. Vote 8-0-0 approved.

Deadline for submitting seminars is August 2

Summer conference – Austin – June 22 – July 2 2020
6 tracks
Deadline February 10 next year
Kashif may have extended abstract (ways to make HX more compact)
Christian – RP1785; topic does not fit to compact heat exchangers, though. Kashif thinks he could add someone else on charge measurements (Pega). Kashif to check with Pega, then decide whether to move forward.


1. Current program
1 seminar proposal and accepted.

Potential program ideas for next conference:

1. Thank you to paper reviewers for conference papers and journals 
Please send me your name in the future if you review any paper for ASHRAE conference (joy.huang@jci.com or zhiweijci@gmail.com). 

II. MEMBERSHIP REPORT


Membership Sub Committee Chair, Ratnesh Tiwari was absent. Kishan Padakannayya reported on the TC’s membership per email post meeting to the acting secretary (Christian Bach).

The committee has a total of 144 members – 105 corresponding, 28 provisional, 11 committee members (8 of which are listed officially as voting). Members were encouraged to update their ASHRAE profile. 

In the upcoming Society year effective July 1st, 2019, the following changes are planned:
Sankar Padmanabhan is scheduled to roll-off as Chair at end of the term. Chad Bowers will take on the Chair position. Christian Bach volunteered to the secretary position and Arindom Joardar will roll-in as Vice Chair.

III. CHAIRS REPORT
Chair presented highlights from the Chair’s breakfast.  
· Add hoc committee for restructuring changed focus
· Some committees really good, some not
· Committee wants to still increase effectiveness of committee member time
· Block schedule to reduce time conflicts and increase meeting space use as one idea (e.g. reduce cost)
· Combine committee and subcommittee meetings in one block, e.g. main at end.
· Can get done with all meetings in one day
· Lorenzo suggested to come up with some ideas to get more efficient or shrink meetings
· Move key announcements to central location or send electronically prior to meeting
· Reduce repetition between TC and research meeting 
· General discontent with meetings being too long; move things to prior to meeting
· Functional groups will work to help the committee with ideas 
· Breakfast now with all sections
· Little time for section heads to talk to chairs
· Timeline for restructuring – now sooner than Austin
· CEC always looking for ideas for courses and for paper reviewers


Report is appended to these minutes.

IV. SECTION HEAD REPORT 

[bookmark: page4]The Section 8 Head Dustin Meredith mentioned that Kevin Mercer will take over as head. Roster deadline is flexible, should get done before July 1st. Cannot have chair and a second voting member from the same company. Activity form send to him tonight (Sankar take action). Everything else looks good. TC mergers not happening as per original intend. Dustin suggested to make recommendations for potential mergers. Austin earliest that this could happen. Applause for Justin’s service. Sankar awarded for his service to the committee. Omar has picture.

V. HANDBOOK SUBCOMMITTEE REPORT
Handbook Sub-committee chair, Kashif Nawaz, reported that TC 8.4 is responsible for the following chapters:

1. Chapter 23 air cooling & dehumidification coils (Fundamentals)
2. Chapter 27 air heating coils (Fundamentals)
3. Chapter 39 condensers (Fundamentals) for 1-3 next revision in June 2021
4. Chapters 23, 27 and 39 are in “HVAC Systems and Equipment” due to release in 2020 or modified for 2024
5. Chapter 14 Forced circulation in coolers (Refrigeration) (revision in 2022)

· Teleconference before next meeting to discuss plane.
The sub-committee chair stated that per the timelines of the approval process the modifications should be initiated now for internal review so that the voting can happen next year. Arindom Joardar, Kishan Padakannaya, Pedro Perez, Harshad Inamdar, Cheng-Xian Lin, Yirong Jiang and Khaled Saleh were suggested by Kashif to volunteer for assistance with any improvement activities. Ahmed Elatar volunteered to help. Sankar and Jun Wang volunteered to write generic chapter on MCHX evaporators. D. Sharif, Bill Fox and Christian Bach suggested as final reviewers for the chapters before submission.

VI. WEBMASTERS REPORT
Christian Bach relayed that the website was up to date.  Research Project reports sponsored by this Committee are available online.

VII. MTG LIAISON REPORT
MTG liaison, Vikrant Aute, provided an update on activities as below. 

Research Update

LowGWP

Seminar 44 this morning summarized results of 1806 (on hold – scope changes, nothing new to report).
RP1807: Guidelines for Flammable Refrigerant Handling, Transporting, Storing and Equipment Servicing, Installation and Dismantling – complete). 
RP1808: Servicing and Installing Equipment using Flammable Refrigerants: Assessment of Field-made Mechanical Joints. Revised report received from contractor, PMS to review in a week; 
1805 – came back with comments from RAC, will go back in September meeting with revisions 
9014 – assessment of ref sensor characteristics. 2 phases. 1 st – literature review of sensing elements and specs, compare if sufficient in accuracy. Phase 2 – select some more promising sensors from Phase 1, validate accuracies/spec (time response, etc.). Asses if new sensor development is required.

One MTG project (1884) in progress is odorants in refrigerants
Creating single page that shows all reports (discussion at Mtg), no conclusion; Chad mentioned links to be posted on AHRI website. No website for individual MTGs, but MTG has subsite on MTGs site, this includes meeting minutes
The details of various publications and committee activity can be found in the meeting minutes for the MTG at: https://www.ashrae.org/technical-resources/technical-committees/section-mtg-multidisciplinary-task-groups 

VIII. RESEARCH SUBCOMMITTEE REPORT

Research Sub-committee chair, Kishan Padakannaya, presented a report from the Research chair’s breakfast. The highlights are below:
· 6 RTAR’s reviewed – 1 accepted / 2 accepted w comments, 3 rejected
· 13 Work statements reviewed – 1 accepted 5 conditionally accepted, 7returned to TCs
· 6 current project for contr. Selection,27 bids on those projects
· RAC membership – liaison – Lorenzo Cremaschi is section 10 liaison
· Grant-in-aid: 50 applicants, 19 selected, including Saad Saleem (OSU, present)
· NIA – Dr. Mohammad H.
· Homer Adams – Omer Sarfraz (RP1742, OSU, present)
· IRG – 15 pre-proposals, 4 invited for full proposals
· New work statement temp. – include plain English abstract (e.g. 100 words or less that appeals to a wider technical audience)
· Reminder: PMS meetings are open to all members
· Training for all PMS members held once in spring and once in fall
· RAC is developing a webinar for PES members
· Funded publications is in progress, e.g. 10% of the research allocated to put out publications if too much effort for TC (still in progress; first pilot happening at this point)
· ASHRAE research strategic plan, research advisory panel is being developed. Looking for 10 members total, some already found. Looking to experienced forward thinking leaders. 3 year commitment.
· Cost analysis on research project costs based on bidders bids
· Avg. $131k, 95% between $98k and $212k
· 18 months average duration (at time of bid)
· Sankar asked about statistics on no-cost extensions. David Yashar – pretty common. Cost analysis mainly for committees that do not do much research as a check for proposed budgets.

· RP 1645 – Development of New Accelerated Corrosion Test(s) for All-Aluminum Microchannel and Tube and Fin Heat Exchangers
· Completed recently
· RP 1705 – Investigation of Airside Fouling on Condenser Heat Exchangers
· Finished
· Published article caused quite a bit of discussion; 70k+ reads
· (add link to article or attach)
· RP 1785 – Refrigeration Charge Modeling in Coils for Residential Split Systems (Co-sponsor with TC 8.11 and TC6.3)
· PI (Christian Bach, Oklahoma State University) presented update in TC 8.11 Research Meeting. Behind schedule, making progress, applied for 1 year extension.
· Keep research liaison and Mike Vaughn in loop.
· List of new RTAR ideas:
· Sankar – Impact of oil return on heat exchangers with mass flux variation.
· Variable speed systems  - speed up (boost cycle) only based on compressor operation
· Other variables important? Better to boost every 10 minutes instead of every 30 to optimize system performance and/or heat exchanger performance. Performance opt. may be seen as post competitive. Sankar volunteered to write RTAR, Scott Wujec offered to help.
· Corrosion project was somewhat inconclusive. Kishan will follow up with PMS chair to see if need for follow-up
· Better understanding of flow physics in distributers, including modulating flows. Chad (Chair), Bill, Stefan Elbel, Jun Wang
· Scott and Chad were working on an RTAR, at about 71.00% completion. Follow up on Lorenzo’s MCHX project with wider operational parameters.
· Other ideas
· Method of test for a refrigerant in 2 phase flow tube only standardized method
· Expanded vs. non expanded
· Assumption is groves are intact which may not be the case after expansion
· Stefan Elbel did some work on rifled before and after expansion. Sankar will follow up with Stefan to see if there is a scope for this
· Vikrant – maybe better to say “Guideline for uncertainty budget and representation of tube performance” to reduce scope
· Chad: 
· 3 different ways to do this currently, all have pitfalls
· Unbiased report on current methods may be most useful at this point
· Bill – Mechanical or weather damaged outdoor coils
· Measurement to quantify/assess fin damage, then what does to performance. Light transmission used in manufacturing to check if in spec.
· How define damage? Fin detached (uncommon) vs. bend fins
· Guidelines for roof replacement -> something similar for outdoor coils?
· Hail damage quite common in Texas
· Automotive – use gravel test (“Gravelometer”)
· TC 8.4 research subcommittee time in evening
· General discontent, but probably best option
· In Atlanta not as good attendance due to EXPO
· Kansas City was well attended
· Alternate option online meeting, face to face meeting preferred
· Other ideas
· Harshad – Charge limits defined on all charge leaking into indoor space. Multi-splits with multiple indoor units: If all charge leaks into one room, then LFL exceeded. Multisplits have large amount of charge. Std allows manufacturers to charge to higher qty but requirement for safety shut off valve, then only charge contained between shut off valves to be counted as “releasable charge”. Currently no good way to calculate releasable charge. Equation in UL standards only uses simple method; concerns voiced in committee since unclear which conditions it may operate on, e.g. what is worst case? If only one cold unit, then that unit may have most charge in it (e.g. all in liquid phase). Harshad will try to write something up.
· Off cycle charge migration may be interesting; should be part of 8.11; also may fit to VRF TC(TC8.7). Sankar suggested for Harshad to check into TC8.7 interest in this topic.
· Charlie Lin (after the meeting adjourned) brought up “smaller than 4 mm tube fin heat exchangers” still in scope for current manufacturing

IX. STANDARDS SUBCOMMITTEE REPORT
Standards Sub-committee Chair, Bill Fox , provided an update on activities. There are 3 SPC’s namely 20, 25 and 33 that are under the purview of TC 8.4. The notes are as below.
· STD 33 needs revised, mainly language/mandatory language. The following members volunteered to help: Christian Bach, Jun Wang, Bill Fox (Chair), Kishan Padakannaya, Vikrant Aute, Arindom Joardar (absent) will discuss after meeting. Still waiting on forming committee officially at ASHRAE.

· STD 20/25 recently updated

· Harshad provided update on flammable refrigerant codes
· UL 603335-2-40 3rd edition 160+ comments. Adding references was not approved.
· UL 603335-2-89 was not approved and deemed unsafe. UL formed working group.
· MTG – research done and how it informs standards, documenting that due diligence done prior to approving use of flammable refrigerants.
· Mechanical code suggestions in ASHRAE 15 – addendum D – DX systems for human comfort. Addendum H for machinery rooms.
· At this point none of the standards allow flammable refrigerants, e.g. low GWP A2L equipment installation not permitted. 
· ICC & xxx association meetings later this year; they need to appeal the changes
· Harshad to summarize his notes and send to Christian.


VII	OLD BUSINESS 

There was no old business to discuss. 

	XI
	NEW BUSINESS

	
	There was no new business to discuss.

	XII
	ADJOURNMENT

	
	At 5:39 pm, Christian moved to adjourn.  Vikrant seconded.  8-0-0-CV.  Meeting adjourned.
Next meeting Feb 4 Orlando Florida 





	XIII
	Attachments: TC pictures, research chair meeting presentations
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