



ASHRAE TC 4.10 - Indoor Environmental Modeling; Main Committee Meeting – Vegas
2:30 pm – 4:30 pm (Pacific Time), Monday, January 31, 2022, Caesar’s Place, Florentine II

Hybrid (In-person and Zoom Meeting)

MEETING Minutes

SCOPE: TC 4.10 is concerned with the developing methods and procedures for predicting indoor environmental conditions including airflow, air quality and thermal environment.

1. Call to order by the TC Chair, James Lo, at 2:30 PM PT
2. The TC chair reminded all the participants about the ASHRAE’s code of ethics at 2:31 PM PT
3. The TC chair welcomed the participants and asked them to introduce themselves 
4. Roll call by Duncan Phyfe and James Lo 
· Voting members[footnoteRef:1] are: [1:  During the TC meeting, TC assumed Mike Koupriyanov was a VM, but he was not under roaster. He was not present, so this assumption did not affect the quorum. ] 


	Name
	Present
	Name
	Present

	Mike Koupriyanov
	X
	Chao-Hsin Lin
	X

	Mohammad Heidarinejad
	
	Charlie Lin
	

	Donghyun Rim
	X
	Jim Van Gilder
	

	Duncan Phyfe
	
	James Lo
	

	John Zhai
	X
	Malcolm Cook1
	X 

	Yang-Seon Kim
	
	Mo Hosni
	X



· Officers are:
· James Lo (Chair)
· Leon Wang (Vice Chair)
· Donghyun Rim (Secretary)
· Duncan Phyfe (Membership)
· Charlie Lin (Research)
· Jim Van Gilder (Program)
· Mohammad Heidarinejad (Handbook)
· Stuart Dols (Webmaster)
· Honors & Awards (Chao-Hsin Lin)
· John Zhai (ALI)
Attendance:
· 6 of 11 non-international voting members were present. 
· 0 of 1 international voting members were present. 
· Quorum achieved.
· Non-voting officers present: Leon Wang (Vice Chair).

5. Approval of Phoenix virtual meeting minutes 
· Ducan Phyfe moved a motion to approve the Phoenix minutes and Mohammad Heidarinejad seconded the motion. 
· The motion passed by (6-0-0) votes. 
· Minutes approved at 2:38 PM PT.

6. Updated from the Liaisons: (Section head, RL and Publication)
· The Section 4 Head, Vance Payne from NIST, was in-person and mentioned the following notes:
· He thanked the attendees.
· TCs have till February 15 to update our members. TCs should not submit the changes. but just save them. TCs should check status of the current CM and also change status of the PCM if they meet the requirements. 
· Natascha Milesi-Ferretti from NIST is the Research Liaison for Section 4 and mentioned the following notes:
· All the new RTARs should be submitted before March 15. For the WS, Natascha Milesi-Ferretti needs a week or two to review it, so TC should plan for that.
· There is a Basecamp group available to Research subcommittee chairs. 
· ASHRAE research funds is normally around $2.8 million. The recent amount is $1.8 million. There are 28 projects waiting for research funding (additional reviews are needed to see if they are relevant).
· PTAR has two parts of reviews: (1) what the financial benefit might and (2) Review the technical merit. The PTAR was just reviewed. The ballpark is around $60k or higher. 
· There was a question about the success rate of PTARs. There was a question about the financial part of RTAR and PTAR out of the $1.8 million.

7. Announcements and reports (James Lo)
· Chair’s Breakfast (James Lo)
· Watched a few videos about the success stories. 
· Summarized about the strategic plan for ASHRAE (The plan has not changed too much from the previous version).
· ASHRAE recommends using interim meetings with the section heads and handbook heads in addition to the regular TC meetings.
· New RAC page is available.
· Chair’s Breakfast (Leon Wang)
· There were communication issues for the online attendees. 
· ASHRAE aims to promote more virtual (intermeeting) to communicate more.
· Talked about roaster updates (mostly suitable for the chair).

8. Membership (Duncan Phyfe) - started at 2:55 PT and finished at 3:03 PT
· VM Rolling OFF on July 31, 2022: Jim Van Gilder, Mike Koupriyanov, Duncan Phyfe, Chao-Hsin Lin.
· There was a discussion about new potential VMs include international (3 domestic, 1 international).
· James asked CMs who have been part of the committee in the past year to let the TC chair know about their interest to become a VM.
· Interested members should reach out to dphyfe@aldenlab.com.
· There was a question if the voting member should be an ASHRAE member or not. James Lo will seek insights. Duncan Philips mentioned you need to have a bio with ASHRAE to join a TC.
· The chair emphasized on the importance of attending subcommittee meetings and contribute to the TC mission.

9. Research –(Charlie Lin) - started at 3:03 PM PT and finished at 3:25 PM PT
· The subcommittee was held on Sunday (01/30/2021), 4:00 - 5:00 PM (Pacific Time), Caesars Place, Anzio.
· RP-1675 was held on Sunday (01/30/2021), 1:00 - 2:00 PM (Pacific Time), Caesars Place, Anzio.
· PMS members are Jim VanGilder, Mark Seymour, John Groenewold, Wangda Zuo.
· Jim VanGilder summarized the PMS meeting: (i) asked the voting members to review and vote, (ii) mentioned the findings are very useful for modeling data centers, (iii) recommended to vote to approve subject to final review, (iv) discussed that TC 9.9 may need to vote, but it is going to be symbolic, and we will learn more, and (v) mentioned that we need to vote by email.
· Charlie Lin mentioned we need to finalize the report by sometime in February.
· James Lo recommended to vote.
· Jim VanGilder moved a motion to approve the final report RP-1675 subject to final editorial review by PMS and changes by PI, and Duncan Phyfe seconded the motion. The motion was approved (6-0-0).
· Discussed WS 1744 (Action item: James Lo will follow up)
· Discussed WS 1827: Ray Horstman was able to move this WS forward without the TC co-sponsorship (Action Item: Ray Horstman will follow up with Jamie).
· Did not discuss RTAR 1828
· Discussed RTAR 1908. While the RTAR is ready to go, but Shicaho Liu has not worked further on it due to the ASHRAE COVID financial issue
· Discussed a new item about the application of ML in CFD and there might developed a RTAR after a PTAR (More discussion in the Handbook section).
· Discussed a new item about the resistance model. Jim VanGilder, Mark Seymour, Charlie Lin, Mohammad Heidarinejad will work together on this topic. Jim VanGilder will start the plan before the March deadline. There was a suggestion to change the title to compact modeling of flow resistances (both CFD and experimental).
· Nothing new about the co-sponsorship was discussed (WS 1874 currently in bidding process)
· There was no interest in a new idea to look at Covid and CFD. 

10. Standards/Guidelines/Handbook (Mohammad Heidarinejad) – started 3:25 PM PT and finished at 3:34 PM PT.
· The subcommittee meeting was held on Sunday (01/30/2021), 2:00 - 3:00 PM (Pacific Time), Caesars Place, Anzio.
· We need to vote on the final version of the Applications chapter by the summer meeting. The Handbook subcommittee chair will first review the current chapter on the Basecamp and then we plan to schedule a meeting with the TC group to update the chapter. Several areas to include:
· Example from the data center project (the new project that is almost done) focused on the guidelines (Jim VanGilder, Mark Seymour, Charlie Lin)
· Example for the multi-zone (Stuart Dols, Mohammad Heidarinejad)
· Examples related to airborne and particles (Leon Wang)
· The Handbook subcommittee chair also should review for duplicates between the Application and Fundamental chapters. 
· If the latest version is missing or there are discrepancies between the chapters and our submissions, Stuart can follow up with Tag.
· Reza Ghias mentioned about reviewing to make sure the diffuser example has the Coanda effect 
· The Handbook subcommittee chair should follow up with the Handbook chair about the timeline for receiving the chapter
· The deadline for the Fundamentals is as follow: 

[image: A picture containing timeline
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· Leon Wang mentioned about adding a section in the Fundamentals of the modeling droplets and particles. There was a discussion to do a PTAR which the results could go to the Fundamentals. We need to schedule a meeting for this topic. Limited modeling examples exist on the droplets (maybe focus on the droplets rather than particles). We still have time for this, but we should review the chapter first.
· The TC talked about PTAR. We have an idea for the application of ML in CFD. PTAR should go to RAC.
 
11. Program (Jim VanGilder) - started at 3:34 PM PT and finished at 4 PM PT
· The subcommittee meeting was held on Sunday (01/30/2021), 3:00 - 4:00 PM (Pacific Time), Caesars Place, Anzio 
· Tracks for Atlanta (next year) are just available.
· TC 4.10 submitted five programs for Vegas and only one got accepted (due to being online, this seminar got canceled).
· Another committee submitted six and all their six got canceled. It seems that was the ASHRAE’s policy for this year. 
· We agreed to resubmit all the five original programs to Toronto. The deadline is February 17.
· We brainstormed to add two more, so we will have a total of seven 
· We can wait for Atlanta due to the new track.
· There was a discussion of what we do with these piling up. One discussion was to keep a list of backlog ideas. We plan to submit all the seven programs. Jim VanGilder will coordinate offline with them. Another idea was we will not go through our backlog ideas:

	Toronto, Summer 2022

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Recent Advances in Data Center CFD
Resubmit for Toronto 
	Yang-Seon Kim
	Jim VanGilder 
Mark Seymour
Charlie Lin
Duncan Phillips

	Seminar
	Advanced Computing Systems and Algorithms for Problems in Building Science
Resubmit for Toronto
	Himanshu Sharma
	Wangda Zuo: Hardware focus
Leon Wang: 
Xuan Luo (GPU)

	Seminar
	Environmental modeling for applications in different climates
Resubmit for Toronto, Track 6
	Wangda Zuo
	Mike Koupriyanov
Duncan Phillips
Duncan Phyfe
Leon Wang

	Seminar
	Fans, Jets, and Diffusers Oh My!
Resubmit for Toronto
	Jim VanGilder
	Duncan Phillips 
Charlie Lin
Francesco Babich

	Seminar
	Infection Control in Commercial Spaces
Resubmit for Toronto, Track 6 or 8
	Himanshu Sharma/Wangda
	Lisa Ng
Duncan Phillips
Duncan Phyfe
Mike K.
Leon Wang
Wangda Zuo
Reza Ghias

	Seminar
	Machine Learning (Reinforcement Learning) for Indoor Environment Modeling
Move to Toronto
	Wangda Zuo
	Wangda Zuo
James Lo
Seon Kim
Himanshu Sharma
Leon Wang
Duncan P (maybe)

	Seminar
	Web/Cloud-Based Indoor Airflow Modeling
(Improve title)
Toronto, Track 3 or 4
	Mohammad Heidarinejad
	Stuart Dols or Lisa Ng (FaTIMA)
Leon Wang (WebGPU, CFD)
Jim VanGilder (CFD for data center)
Mark Seymour (Operational Planning)



	After Toronto

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Aircraft Cabins
Planes, Trains, and Busses?
Move to Atlanta
	Duncan Phyfe
	Jamie Bennett
Ray Horstman
Duncan Phyfe: Trains/busses
Yan Chen???
Mo Hosni’s student???
James Lo

	Seminar
	War Stories: When Everything Went Wrong (Challenging problems, lessons learned)                                                                                                                                                                                                                                                                                                                                                                     
Something from Data-Center-Modeling research project?
	Mike Koupriyanov 
	Duncan Phillips: Steady state wasn’t!
Jim VanGilder
Duncan Phyfe
Charlie Lin: Data centers (RP-1675) One or other 

	Seminar
	Aircraft assembly, maintenance, and painting
	Duncan Phillips
	Jamie Bennett

	Seminar
	Evaporation of Infectious Droplets (Broaden to infectious aerosols?)
	Duncan Phillips
	

	Seminar

	Coupling modeling tools (e.g., 1D w/ 3D) for efficiency
	
	Mark Seymour (Non-rack DC applications)
Jim VanGilder (Racks)
Wangda Zuo (CFD/Modelica/ISAT)

	Seminar
	Virus Risk vs.
 Energy Consumption
Co-sponsorship by 7.5, 4.7? 
	
	Wangda



Notes
· We should be reporting Forums, Debates, Seminars, Paper Sessions, TC Research Results, and Other Papers on our TC Activity form – either for sessions organized by the TC or submitted individually by a member.
· As a committee, we should be pro-actively suggesting tracks: https://www.ashrae.org/conferences/conference-resources/papers-and-programs
Deadlines
	Conference
	Type
	Program Submissions
	Conference Paper Abstract/Technical Paper
	Conference Paper

	Las Vegas
2022
	Winter
	Aug 2 2021
	Apr 30 2021
	Jul 12 2021

	Toronto
2022
	Summer
	Feb 22 2022
	Aug 18 2021
	Dec 01 2021

	Atlanta
2023
	Winter
	Aug 2022
	Apr 2022
	Jul 2022


Toronto 2022 - Tracks
Track 1: Fundamentals and Applications
Track 2: HVAC&R Systems and Equipment
Track 3: Research Summit
Track 4: Connected Buildings, Connected Communities
Track 5: Cold Climate Building System Design, Operation and Resilience
Track 6: IAQ, Energy Use, Comfort and Health of Sustainable Buildings
Track 7: Professional Development and Education
Track 8: Buildings in the Aftermath of COVID-19
Atlanta 2023 - Tracks
Track 1: Fundamentals and Applications
Track 2: HVAC&R Systems and Equipment
Track 3: Refrigeration & Refrigerants
Track 4: Grid Resilience & Thermal Storage
Track 5: Pathways to Zero Energy Emissions & Decarbonization
Track 6: Multifamily and Residential Buildings
Track 7: Operations & Maintenance
Track 8: Building Simulation & Virtual Design in Construction
Track 9: Mini Track – Innovative responses to supply chain challenges

Definitions
· Seminar: 1-4 presentations, 60 or 90 min (5 presentations acceptable for 90 min slot)
· Forum: 1 moderator, 60 min, no presentations
· Workshop: 1 chair, 1-2 presentations, 60 min, 30 min reserved for discussion
· Conference paper: ≤8 pages total, all formatting by author
· Technical paper: ≤30 double-spaced pages of text, ≤12 figures, formatted by ASHRAE
· Panel Session: 1 moderator, 60-90 minutes, 3-6 participants, no individual presentations
· Extended abstract:  ≤3 pages total (published), single-round review (2), presentation

12. Web site activity (Stuart Dols) - started at 4:00 PM PT and finished at 4:01 PM PT
· The website edits are hard. Stuart is in touch with ASHRAE to update the webpage

13. New business - started at 4:01 PM PT and ended at 4:08 PM PT
· James Lo mentioned about the idea of forming a machine learning WG and establishing a ML Subcommittee. The idea is to form a subcommittee on machine learning that will hold two meetings between now and summer meetings. TC will first work on the PTAR and then work on a possible RTAR.
· Dahai Qi mentioned if TC 4.10 should include other TCs (i.e., TC 5.6). James Lo mentioned “Yes”. Interested should contact James Lo or Mohammad Heidarinejad.
· Leon Wang moved a motion to establish a ML WG so ASHRAE can include it in the planning. Mohammad Heidarinejad seconded the motion. The motion was approved (6-0-0).

14. Report of relevant activities in other TCs
TC 1.2 Instruments and Measurements 
	TC 2.1 Physiology and Human Environment 
	TC 2.3 Gaseous Air Contaminants/Removal Equipment 
	TC 2.4 Particulate Air Contaminants/Removal Equipment – Potential droplet modeling – Mohammad Heidarinejad
	TC 4.3 Ventilation Requirements and Infiltration – Duncan Phillips
	TC 5.3 Room Air Distribution – Mike Koupriyanov
	TC 5.6 Control of Fire and Smoke – Dahai Qi
	TC 9.2 Industrial Air-Conditioning and Ventilation – Duncan Phyfe (Running industrial the ventilation conference)  
	TC 9.9 Mission Critical Facilities – Jim VanGilder
TC 9.12: Tall buildings Code issue of tall buildings – They are working on a CONTAM modeling that will involve a WS. In the shaft elevators on the top there is a pressure drop. TC 5.6 is going to discuss it as well as TC 4.3.

15. Honors and awards 
· Stuart has become an ASHRAE fellow.
· Ray has become a life member.

16. Agenda suggestions for next meeting
· Contact James if there is any new item
17. Adjournment 
· Duncan Phyfe moved a motion to adjourn the meeting and Jim seconded the motion.
· The meeting was adjourned at 4:10 PM PT

Attendance List
	Full Name
	Company
	TC 4.10 Membership
	ASHRAE Member
	YEA Member

	James Lo
	Drexel University
	VM
	Yes
	No

	Jim VanGilder
	Schneider Electric
	VM
	Yes
	No

	Reza Ghias
	SimulationPrime LLC
	PCM
	Yes
	No

	W. Stuart Dols
	NIST
	CM
	Yes
	No

	Duncan Phyfe
	Alden
	M
	Yes
	No

	Mohammad Heidarinejad
	Illinois Institute of Technology
	VM
	Yes
	No

	Liangzhu (Leon) Wang
	Concordia University
	VM
	Yes
	No

	Wangda Zuo
	Penn State University
	CM
	Yes
	No

	Chao Ding
	LBNL
	CM
	Yes
	Yes

	Yang-Seon Kim
	Wichita State University
	VM
	Yes
	No

	Cheng-Xian (Charlie) Lin
	Florida International University
	VM
	Yes
	No

	Liangzhu (Leon) Wang
	Concordia University
	VM
	Yes
	No

	Chao Ding
	LBNL
	CM
	Yes
	Yes

	Duncan Phillips
	RWDI
	CM
	Yes
	No

	Prateek Man Shrestha
	National Renewable Energy Laboratory
	CM
	Yes
	Yes

	Himanshu Sharma
	Pacific Northwest National Laboratory
	CM
	No
	Yes

	W. Stuart Dols
	NIST
	CM
	Yes
	No

	Long Phan
	Coilmaster Corp
	PCM
	Yes
	Yes

	Dahai Qi
	Université de Sherbrooke
	CM
	Yes
	No

	Jim VanGilder
	Schneider Electric
	VM
	Yes
	No

	Ray Horstman
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