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ASHRAE TC 4.10 - Indoor Environmental Modeling; Main Committee Meeting – Atlanta
2:00 pm – 4:00 pm (Eastern Time), Monday, February 6, 2023, Omni CNN Center, Magnolia (M2-North)

Virtual Meeting (Zoom - https://drexel.zoom.us/j/83060584449)

MEETING AGENDA

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 - Chair (James Lo)
Call to order by the TC Chair, James Lo, at 2:01 PM ET.

2. ASHRAE Code of Ethics: In this and all other ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, inclusiveness and respect for others, which exemplify our core values of excellence, commitment, integrity, collaboration, volunteerism and diversity, and we shall avoid all real or perceived conflicts of interests.
The TC chair reminded all the participants about the ASHRAE’s code of ethics at 2:01 PM ET.

3. Welcome and introductions (James Lo)
The TC chair welcomed the TC 4.10 participants and asked them to introduce themselves at 2:02 PM ET.

4. Roll call (Duncan Phyfe) – voting members
	Name
	Present
	Name
	Present

	Chao Ding
	x
	Mo Hosni
	

	Mohammad Heidarinejad
	x
	Malcolm Cook1
	

	Donghyun Rim
	x
	Yang-Seon Kim
	

	Himanshu Sharma
	x
	Leon Wang
	x

	James Lo
	x
	Wangda Zuo
	x

	John Zhai
	x
	
	


Attendance:
· 8 of 11 non-international voting members were present (Chao Ding (voting member) joined at 2:19 PM ET).
· 0 of 1 international voting members were present. 
· Quorum achieved.

Officers: James Lo (Chair), Leon Wang (Vice Chair), Donghyun Rim (Secretary), Duncan Phyfe (Membership), James Lo/acting (Research), Jim Van Gilder (Program), Mohammad Heidarinejad (Handbook), Stuart Dols (Webmaster), Honors & Awards (Chao-Hsin Lin)

5. Approval of Toronto meeting minutes – vote
Ducan Phyfe moved a motion to approve the Toronto minutes and Mohammad Heidarinejad seconded the motion. 

The motion passed by (7-0-0) votes. 



6. Updated from the Liaisons: (Section head, RL and Publication)
We have a new section head, Pat Marks. He thanked attendance for attending the session. The TC 4.10 chair mentioned questions could be passed to him and he will pass to Pat.

7. Announcements and reports (James Lo)
James Lo, TC 4.10 Chair, provided an update about the Chair’s Breakfast:
· There is a new strategic plan next year.
· Suggestions should be sent to TAC.
· Decarbonization is a new target for ASHRAE. There will be new initiatives by our new president in July (six new decarbonization areas). Interested members should visit that. 2050 carbon neutral by ASHRAE. Interested members should pass their interest to RAC.
· All voting members, chair, VP, (not others) should be an ASHRAE member (paying due). The reason is to have functional units. As we select officers, we need to be careful about that.
· All four Handbooks (the electronic versions) should be free when you log in.
· All the final project reports are available for free.
· It has been a while (10 years), there is a residential committee. They are looking for programming. Any inputs from our TC would be welcomed. They would like to see co-sponsorships.
· ASHRAE is starting an international (track international members for each TCs). This will help ASHRAE to initiative new international collaboration. ASHRAE can adopt their standards or vice versa. That’s the goal. 

8. Membership – 20 min (Duncan Phyfe) 
· New VM on August 1, 2022: Chao Ding, Himanshu Sharma, Wangda Zuo, Leon Wang
· Plan for new Chair on August 1, 2023 (Mohammad – Chair, Duncan Phyfe Vicechair, Donghyn Rim secretary).
· Our roaster will be updated by the end of this month.
· Mohammad Heidarinejad will be directly advance to chair from the Handbook chair as Leon Wang is not going up for now and Donghyun Rim is also not going up now. Mohammad helped Donghyun for taking notes while he was on sabbatical and has already experienced the secretary responsibilities. 
· Duncan Phyfe is interested in stepping in as a vice chair and assist the incoming chair.
· We need to recruit a new Handbook Chair; Duncan will remain membership and vice chair for the time being.
· Chao might be interested in being a handbook chair. If you are interested as a corresponding member to be a handbook chair, please let James know. Yang-Seon Kim is also interested.
· New inactive for the CM policy. We should remove CMs if they do not show up after 6 meetings with no activities. We need to figure out the steps to make this happen. Out of 180 members (30% participated in the last three years). There is a lot of administrative work to take care of inactive members. We would like to remove that after three years. We should send an email and ask if they are interested. If they do not respond, we will remove them from the basecamp and our current membership. 
· Basecamp integration should be better. Duncan Phyfe is talking with RAC about that.
· Activity form can be transferred online. There are discussions at TAC about that. 
· If you are new and would like to Join T4.10. Send an email to “Join*” or click on the website 

9. Research – 20 min (James Lo). 
We have meetings so far for the machine learning and it is well-attended. The idea is to promote ML to indoor modeling, but participants were interested in all aspects as there is no ML initiatives in other TCs at the moment. Here is the plan:
· We should author a pretty comprehensive ML paper about the use of ML (outline). If you did not attend the meeting yesterday, please let James know if you are interested in joining. 
· We should write an RTAR. We need to find data for machine learning. 
· 40-50 attendees were in the meeting yesterday. There is a lot of interest there. We need to leverage that. They like ML but not necessarily Indoor Environmental Modeling. 
· Can we do ML if it is not Indoor Environmental Modeling? We had discussions about how to leverage that. A lot of people would like to use ML for energy, construction management. What’s the major focus? We can have a new MTG within the ASHRAE (there is talk about that).


James Lo will stay as the acting research chair and will plan to stay after that. He provided updates about research:
· The funding level reached to 2019 level (relatively $5.5 million).
· All projects are resumed for bidding. 
· GIA and NIA will be pursued. 
· RTARs are recommended to be tied with the six strategic topics. They will receive priority (IAQ: fits us; application/tools: fits us).
· RAC has reiterated that RTARs should be very easy to understand. It should include a summary of the literature. They also reiterated that the matching of your budget and not your work scope. 
· RAC has agreed to increase the max budget (Has changed since last year $250k was the maximum).
· 3 RTARs have been submitted since last time.
· 1675 is officially over. The requirement to publish a paper has been extended. The paper will be submitted in April.
· There are a lot of blank spaces in the proposed topics. The old RTARs are gone. We need new ideas: 
· We have a ML subcommittee, and we will start a RTAR and collect a set of data for training and benchmark. We should draft it for the Tampa meeting and work on it after that.
· We have the idea about the resistance by the compact models. Jim Van Gilder will distribute a draft. 
· We can leverage decarbonization. There are discussions on what we can do to address decarbonization (e.g., working TC 4.7).

10. Standards/Guidelines/Handbook – 15 min (Mohammad Heidarinejad). 
A new to work on Chapter 13, Indoor Environmental Modeling, in the 2025 Fundamentals volume:
· The target date for Ch. 13 in Fundamentals is 5/17/24; as usual, getting it to us as close as possible to the target date helps us spread the workload for staff more evenly, but extensions are available as needed. 
· We absolutely must have revisions in hand no later than 9/31/24 in order to make our print deadlines.
· A long-term goal could be to move items from Fundamentals to Applications. Applications could be more example based. The Fundamentals could include more equations and basics rather than the applications. Conversations included “What do we mean by Fundamentals?”. “How do you interpret data from the new data models?” “Do we cover all the basics in the Applications or Fundamentals?” “Do we put all the recommendations or part of that?” For example, our diffusers project is in the Fundamentals. Boundary conditions should be probably part of the Fundamentals. The detailed recommendations could be in the Applications. 
· How about the data centers? Is that also a general technique that could be added to the Fundamentals? 
· Multiple contexts could be included in the Fundamentals. 
· The methods that we make compact models (e.g., box methods, momentum methods) could be applied to diffusers, server racks, … they all could be in the Fundamentals as we have not explained that in the Fundamentals at all. We should add that there. We need to figure out how to do we handle that. These are great additions to the Fundamentals. 
· We should plan to work on the transfer of items from F to A and from A to F. Make sure the overlap and materials are.
· We should have a zoom meeting and solicit members from Basecamp.
· This is our timeline:
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One week to comment on the 2023 in February/March.

We have a new request to review the “System Performance Evaluation and Design Guidelines For Displacement Ventilation” written by Leon Glicksman and Yan Chen in 2003:
· Should we still keep it or revisit it? How to put the temperature difference? 
· Mike Koupriyanov mentioned about the temperature equation that was added and it did not work. We should look at that carefully. 
· Is there any interest to revisit that by either doing an RTAR?
· John Zhai mentioned because of COVID, there is a conversation about that. We should look at it in more detail. 
· The Design Guide needs to be updated regularly.
· There are discussions about DCV, and papers contradict each other. It is a good time to revisit that. James Lo mentioned that we saw that for the OR ventilation. It is similar to the isolation room requirements as we have different recommendations in the US and Canada.
· A potential RTAR. Literature review from the late 90ths. 
· TC 5.3 has ownership of the underfloor and we are the owner of this ventilation. We could say that this is not part of our scope. TC 5.3 might be a better TC to take the lead on this. The overall decision was that we drop it and TC 5.3 takes the ownership. We should transfer it and it is an important topic. We should make sure another TC take the ownership as it is timely.

11. Program – 25 min (Jim VanGilder).
We have a number of programs proposed by TC 4.10 that were accepted 4.10. The rate is high for us this time. Here is the list: 

	Atlanta, Winter 2023

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Fans, Diffusers, and Doors, Oh My! Good Virtual Design Begins with Good Models of Airflow Sources and Leakage Paths
Seminar 17: Sunday 1:30-3:00PM
	Jim VanGilder
	Greg Sanchez
Duncan Phillips
Beichao Hu
Duncan Phyfe

	Seminar
	Infection Control in Commercial Spaces
Seminar 9: Sunday 9:45-10:45AM
	Himanshu Sharma
	Leon Wang
Wangda Zuo
Duncan Phillips
Long Phan

	Seminar
	Browser and cloud-based solutions to airflow modeling challenges
Seminar 29: Monday 9:45-10:45AM
	Mohammad Heidarinejad
	Leon Wang
Mark Seymour
Jim VanGilder 




We had discussions in the Programs subcommittee and here are a few suggested programs for Tampa: 

	Tampa, Summer 2023

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar

	Coupling CFD with Simplified-Physics Models for Fast and Accurate Building Modeling   
TC9.9 Co-sponsorship?
Not accepted for Atlanta, now re-titled. 
Track 4?
	James Lo
	Jim VanGilder (Data Center)
Mark Seymour (Data Center)
Wangda Zuo (Data Center)
Zhelun Chen (Drexel – CFD/Occupant behavior/Energy+)

	Seminar
	Balancing Virus Risk and Energy Consumption in Building Design   
Not accepted for Atlanta, now re-titled
Track 4?
	Wangda Zuo
	Jialei Shen (CONTAM, infection risk)
Mike Koupriyanov
Cary Faulkner (CO2 and cost)
Zhenlei Liu (Air purification/infection risk)

	Seminar
	Modeling Airflow around Buildings and the Effect on the Indoor Environment for Resiliency 
TC9.9, 4.7, 4.3 co-sponsorship?
Track 5?
	Mohammad Heidarinejad
	Mark Seymour
Mike Koupriyanov
Duncan Phyfe
Duncan Phillips



Here are the timelines and tracks for Tampa:

Deadlines
	Conference
	Type
	Program Submissions
	Conference Paper Abstract/Technical Paper
	Conference Paper

	Tampa
2023
	Summer
	Feb 27 2023
	Nov 30 2022
	Mar 29 2023

	Chicago
2024
	Winter 
	Aug 2023
	Apr 2023
	Jul 2023

	Indianapolis
2024
	Summer
	Feb 2024
	Nov 2023
	Mar 2024



Tampa 2023 - Tracks
Track 1: HVAC&R Systems and Equipment
Track 2: Fundamentals and Applications
Track 3: Research Summit
Track 4: Pathways to Net Zero Energy and Decarbonization
Track 5: Future-Proofing the Built Environment
Track 6: Building Automation and Control Systems
Track 7: Professional Development and Education

We had discussions on the new ideas and polishing the existing submissions:

	Future

	Seminar
	Evaporation of Infectious Droplets (Broaden to infectious aerosols?)
Combine with “Virus Risk…”?

	Duncan Phillips
	Zhenlei Liu (Chicago)

	Seminar
	Aircraft Cabins
Planes, Trains, and Busses?
Combine with “Aircraft Assembly…”?
	Duncan Phyfe
	Ray Horstman
Duncan Phyfe: Trains/busses
Mo Hosni’s student???
James Lo
Jamie Bennett (vacant middles seat?)

	Seminar
	Aircraft assembly, maintenance, and painting
Combine with “Aircraft Cabins…”?
                                                                                                                                                                                                                                                                                                                                                            

	Duncan Phillips
	Jamie Bennett

	Seminar
	Modeling battery storage facilities
	
	Mark Seymour
Someone from ES2?
Jim VanGilder?
Mike Koupriyanov
Duncan Phyfe

	Seminar
	Advanced Computing Systems and Algorithms for Problems in Building Science
	Himanshu Sharma
	Wangda Zuo (AI/FFD, general building)
Leon Wang 

	Forum/Panel
	Machine Learning and AI?
	
	Leon Wang?

	Seminar
	Airflow/Thermal Metrics
	Jim VanGilder
	

	Seminar
	Digital Twins
	Mohammad Heidarinejad
	



12. Web site activity (Stuart Dols)
Nothing new to report,

13. New business – 30 min
ASHRAE TG 9.Space:
· Chao reported that there were discussions on air circulation and refrigeration on Mars colony. There were a lot of people. Duncan Phillips was there too. There were discussions on modeling in zero gravity.
· It could be a future RTAR – it is not as easy just to turning off your gravity.
· The CFD work is challenging in this environment. 
· Chao mentioned cosmic radiation is needed.
· There might be potentially fund there but not at the moment (something cool). 

Standard 241 (SPC 241) and IAQ discussion:
· There is a new standard committee with the intention to develop a new airborne pathogen removal (After the White House Summit). There is a new standing committee. 
· There will be focus on the design operation and commissioning ventilation systems.
· Unfortunately, none of us were accepted to be part of the committee. Steven Emmerich at NIST received the membership and James asked him to keep us posted (200 applied).
14. Report of relevant activities in other TCs
TC1.2 Instruments and Measurements 
	TC2.1 Physiology and Human Environment 
	TC2.3 Gaseous Air Contaminants/Removal Equipment 
	TC2.4 Particulate Air Contaminants/Removal Equipment
	TC4.3 Ventilation Requirements and Infiltration – Duncan Phillips
	TC5.3 Room Air Distribution – Mike Koupriyanov (The design guide; here next time)
	TC5.6 Control of Fire and Smoke – Dahai Qi
	TC9.2 Industrial Air-Conditioning and Ventilation – Duncan
	TC9.9 Mission Critical Facilities – Jim VanGilder (Beichao gave a great presentation about the recent project)
	TC9.Space EXTRATERRESTRIAL AND DEEP SPACE ENVIRONMENTAL CONTROL SYSTEMS -Chao
SSPC 62.1 - Ventilation and Acceptable Indoor Air Quality – James Lo
15. Honors and awards 
16. Agenda suggestions for next meeting
17. Adjournment 
James Lo had a motion to adjourn and Himanshu seconded, and the meeting ended at 3:55 PM ET. 
18. Attendance list
	First Name
	Last Name
	Affiliation
	TC Membership
	Yea Member
	International Member
	Attendance

	Eric
	Yang
	Vantage Data Center 
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Chao
	Ding
	LBNL
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Joshua
	DeYoung
	KCC MFG
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Yuval
	Berson
	SolarEdge Technologies
	TC Guest
	No
	Yes
	Online via Zoom

	Lei
	Gao
	Postdoc
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Gabriel
	Grajewski
	Drexel University
	TC Provisional Corresponding Member
	No
	No
	Online via Zoom

	Joshua
	Vasudevan
	Loughborough University
	TC Provisional Corresponding Member
	Yes
	Yes
	In Person @ Omni CNN Center Atlanta

	Leon
	Wang
	Concordia University
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Nicholas
	Lopes
	Embry-Riddle Aeronautical University
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Enea
	Dimitris
	Loughborough university
	TC Guest
	Yes
	Yes
	In Person @ Omni CNN Center Atlanta

	Gabriel
	Grajewski
	Drexel University
	TC Provisional Corresponding Member
	No
	No
	Online via Zoom

	Jake
	Castellini
	University of Colorado - Boulder
	TC Guest
	Yes
	No
	In Person @ Omni CNN Center Atlanta

	Jim
	VanGilder
	Schneider Electric
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Gabriel
	Grajewski
	Drexel University
	TC Provisional Corresponding Member
	No
	No
	Online via Zoom

	Duncan
	Phyfe
	ALDEN
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Mohammad
	Heidarinejad
	Illinois Institute of Technology
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Long
	Phan
	Coilmaster Corp
	TC Corresponding Member
	Yes
	No
	In Person @ Omni CNN Center Atlanta

	Chao-Hsin
	Lin
	The Boeing Company
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	James
	Lo
	Drexel University
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Leon
	Wang
	Concordia University 
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Gerardo
	Alfonso
	Ingeal
	TC Corresponding Member
	No
	Yes
	In Person @ Omni CNN Center Atlanta

	Juan
	Alfonso
	Ingeal
	TC Guest
	No
	Yes
	In Person @ Omni CNN Center Atlanta

	Peter
	Kallas
	Daikin
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Xu
	Han
	Harvard University
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Donghyun
	Rim
	Penn State University
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Jialei 
	Shen
	NIST
	TC Provisional Corresponding Member
	Yes
	No
	Online via Zoom

	Mike
	Koupriyanov
	Price Industries
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Gabriel
	Grajewski
	Drexel University
	TC Provisional Corresponding Member
	No
	No
	Online via Zoom

	Jim
	VanGilder
	Schneider Electric
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Karel
	Kabele
	Czech Technical University in Prague 
	TC Corresponding Member
	No
	Yes
	In Person @ Omni CNN Center Atlanta

	Duncan
	Phillips
	RWDI
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Jialei
	Shen
	NIST
	TC Provisional Corresponding Member
	Yes
	No
	Online via Zoom

	John
	Zhai
	University of Colorado at Boulder 
	TC Voting Member
	No
	No
	Online via Zoom

	mike
	carl
	RWDI
	TC Provisional Corresponding Member
	No
	Yes
	Online via Zoom

	Francesco
	Babich
	Eurac Research
	TC Corresponding Member
	No
	Yes
	Online via Zoom

	Leon
	Wang
	Concordia University
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Mike
	Koupriyanov 
	Price Industries 
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Matthew
	Tilghman
	Blue Frontier
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Shichao 
	Liu
	WPI
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Ted
	Yang
	Blue Frontier 
	TC Guest
	No
	No
	In Person @ Omni CNN Center Atlanta

	Chao-Hsin
	Lin
	Boeing
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Donghyun
	Rim
	Penn State University
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Jongki
	Lee
	PhD candidate at Illinois Institute of Technology
	TC Provisional Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Behzad
	Salimian Rizi
	Illinois Institute of Technology
	TC Provisional Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Chao
	Ding
	LBNL
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Himanshu
	Sharma
	Pacific Northwest National Laboratory 
	TC Voting Member
	No
	No
	In Person @ Omni CNN Center Atlanta

	Leon
	Wang
	Concordia University
	TC Voting Member
	No
	Yes
	In Person @ Omni CNN Center Atlanta

	Rami
	Alkhalil
	Ashrae
	TC Corresponding Member
	No
	Yes
	Online via Zoom

	Philippe
	Vincent
	Creaform Engineering
	TC Corresponding Member
	No
	Yes
	Online via Zoom

	Ray
	Horstman
	Retired
	TC Corresponding Member
	No
	No
	Online via Zoom

	William
	Lin
	CPP Wind
	TC Corresponding Member
	No
	No
	In Person @ Omni CNN Center Atlanta
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