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Call to order by Chairman: (Wangda Zuo) at 10:10 am.

Welcome by Chair 

Self-Introductions of attendees

Roll call (Wangda Zuo on behalf of Duncan Phyfe) – voting members

	Zhang, Tim (int.)
	X
	Xudong, Yang (int.)
	

	Koupriyanov, Mikhail 
	X
	Van Gilder, Jim 
	

	Bennet, Jamie 
	
	Phyfe, Duncan
	X

	Stuart Dols 
	X
	Leon Wang 
	

	Wangda Zuo
	
	Rim, Donghyun
	

	Yan Chen
	
	Lin, Charlie
	



Attendance
· 7 of 12 non-international voting members were present 
· 1 of 2 international voting members were present 
· Quorum achieved
· Non-voting officers present: James Lo (vice chair)

Minutes from Orlando meeting
· Call Approval of Orlando minutes
· Vote: (8-0-0)
· Minutes approved
 
Announcements and reports (Wangda Zuo)
· Chair’s Breakfast – Wednesday (05/27/2020), 8:00 - 10:00 AM (Eastern Time), Virtual Meeting
- New Virtual Conference TC Chair Deliverables
By the end of the day, Tuesday July 21, you should have entered or submitted to your Section Head:
TC Activity Form
- The TC ReOrg committee was organized as an ad hoc committee, led by Sarah Maston
- Going forward, the TC ReOrg will be handled by a new team within TAC, led by Larry Smith
- TAC has approved 4 TC mergers – 3.2 & 3.3,  8.10 & 8.12,  9.4 & 9.8,  7.3 & 7.8
- ASHRAE GEORGE B. HIGHTOWER TECHNICAL ACHIEVEMENT AWARD NOMINATION
In recognition of exceptional service in the area of technical leadership and technical contribution in the past four years
Section Head (Jamie Bennett): TC 4.10 is highly encourage to nominate members
· 2019−2024 ASHRAE Strategic Plan
Strategic Plan Areas and Initiatives:
Initiative Area: Built Environment of the Future
1. Resilient Buildings and Communities
2. Indoor Environmental Quality
      Initiative Area: Future of ASHRAE
3. Organizational Streamlining
4. Improve Chapter Engagement, Capacity and Support
- Fiscal Impact from COVID-19
Reduced revenue from closures, cancellations, austerity
Top Priority: Ensure continuity of core function
TC developed research addresses members most direct needs
Unsolicited Research Projects (URPs) will not be considered for now
Grants and awards will be delayed until budget is approved, may be suspended

ASHRAE Staff
· ASHRAE needs to confirm the lead author of the application chapter. The current lead author is Donghyun Rim. 
Membership (Wangda Zuo on behalf of Duncan Phyfe)
· New Officers (Starting from June 30th 2020)
· N/A
· Voting Members
· Rolled off VM in July 31st 2020: Jamie Bennett, Donghyun Rim, Charlie Lin and Tim Zhang (Int)
· Rolled on VM in August 1st 2020: John Zhai, Mohammad Heidanndegad, Mo Hosni, Malcolm Cook (INT)

Standards/Guidelines 
GPC 33 – has been voted through emails and confirmed for the current version. 

Research (Charlie Lin)

The research subcommittee met on Friday (06/05) at 12:00-13:00 pm. There were _13_ attendees in the meeting. Revolving submission deadlines: March 15, May 15th, August 15th, and December 15th. 

Current Status of TC 4.10 RTARs, WSs, and Projects.
	Projects
	PMS
	Title
	Status

	1675-RP
	Jim VanGilder, Mark Seymour, John Groenewold, (Greg), Wangda Zuo
	Guidance for CFD Modeling of Data Centers
	· Testing is being collected 
· CFD simulations are ongoing

	Bidding
	PMS
	Title
	Status

	
	
	
	No project for bidding this time

	WSs
	Author(s)
	Title
	Status

	1744
	Malcolm Cook, James Lo, Duncan Phyfe, Mike Koupriyanov, Jordan Clark
	Guidelines for Accurate CFD Modeling of Natural Ventilation
	· Re-submitted 03/13/2020
· RAC feedback 06/02/2020 

	1827
	James Bennet,
Ray Horstman
	Particle Inhalation Modeling of Aircraft Cabins as Sparse Non-uniform Spaces Phase I
	· WS revised per RAC comments
· Contacted TC 9.3 on 04/09/2020 (Jamie Bennett);  followed up again recently.

	RTAR
	Author(s)
	Title
	Status

	1828
	James Bennett,
Chao-Hsin Lin, 
Charlie Lin
Chun Chen 
	Flow Characteristics of Installed Flex Ducts
	· RTAR submitted to RAC 05/15/2017, 
· to be revised without TC 5.2
· James to take the lead

	1908
	Shichao Liu, Hui Zhang,
Leon Wang, Jim Van Gilder
Mohammad Heidarinejad,
	A Simplified CFD Modeling Method to Assess Thermal Environment and Air Quality in Buildings with Ceiling Fans
	· TC 4.10 voted 02/03/2020
· Submitted 05/15/2020
· Co-sponsor: TC 2.1

	New
	Leon Wang,
Donghyun Rim, Anthony Fontanini
	Constructing Surrogate and Reduced Order Models for Stratified Flows
	· RTAR drafted 06/25/2017
· Revision to be done based on discussions before next meeting
· To be sent to TC 4.10 members

	(New)
	Ray Horstman
	Compensating for Sky Temperature Using Indoor Environmental Modeling of Environmental Test Chambers
	· Was not submitted to RAC per Liaison suggestions
· Revised version received with a new title and clarified scope.
· More discussions are needed.



Comments on RTAR “Constructing Surrogate and Reduced Order Models for Stratified Flows” Leon and Donghyun will be co-authors but they decided to drop this RTAR.
Comments on RTAR “Compensating for Sky Temperature Using Indoor Environmental Modeling of Environmental Test Chambers”
· Title to be revised to reflect the CFD work
· Clarify the benefits of environmental chamber
· How to mimic very cold outdoor environment using CFD-calibrated indoor environment chamber
· Possible cost sharing?
· How thermal radiation is taken into account in the validation cases?
· Expand the applicable examples to be more aligned to TC4.10’s mission.
Updates on Request for Support on RTAR/WS
Co-Sponsor WS-1874 “Climate Design Conditions for Roof Top HVAC Equipment” (TC 4.2, Joe Huang). RTAR approved by RAC. John Zhai from TC 4.10 involved in discussions. Shichao Liu on PES.

Co-Sponsor RTAR-1868 “Feasibility of Predicting Indoor Formaldehyde, VOC, and CO2 Concentration using Simplified Inputs to Air Quality Models in New Office Buildings” (SSPC 62.1, Author: Lisa Ng, Atila, Gourish, Meng). Similar to RP-1596. TC 2.8 also involved. Xudong Yang is interested. Less than $200k.

Co-sponsor WS 1748 “Assess and Implement Natural and Hybrid Ventilation Models in Whole-building Energy Simulations (Phase 2)” (led by TC 4.7, Authors: Tony Fontanini, Joe Huang). The WS has received comments from RAC for revision/re-submission. WS to be shared by Tony and voted on by TC 4.10.

New Ideas:
· COVID-19 related. Social distancing. Ventilation rate. BCs. Mask. Quick RTAR/WS. With TC 2.1. (Leon. Ray, James, Duncan, Mohammad, Malcolm, Donghyun, Yang-Seon Kim, Reza)
· Ventilation effectiveness by SSPC 62.1, looking for co-sponsor with TC 4.10, possible RTAR in the next couple of weeks (Malcolm).
· Data-driven model for indoor environment (James Lo). RTAR to be developed before Austin meeting.
· Radiation model in CFD, possible co-sponsorship from TC 6.5. (Mike Koupriyanov, Reza Ghias). RTAR to be developed.
· CFD modeling of chemical reaction in building. With experimental data. (Donghyun, Atila, Shamia). RTAR to be developed.
· Benchmark cases for CFD (Jim, Mike, James, Duncan). ASHRAE certified cases. Existing and new cases.
· Open source CFD (Jim, Mike, Chao). Benchmark cases. Cost analysis and quantification. To be worked on after completion of handbook.
· Quantification of multiple GPUs computing for indoor airflows. Embedded devices. (Jim, Wangda, Leon, Himanshu). RTAR before next society meeting.
· Occupational exposure prediction using FFD for real time control intervention. (Jamie, Jim).

Handbook (Donghyun Rim) – July 1st 2020 Deadline Submission

The Handbook virtual subcommittee meeting met on Friday (06/05) at 11:00 am -12:00 pm. There were 13 attendees in the meeting.

ASHRAE Fundamentals Chapter 13 – Indoor Airflow Modeling
-         The revisions have been completed with all references updated and new materials added. Thanks for the efforts from the members. 
-         The revision was voted and approved: Eight votes and Passed. No abstains and no objections.

ASHRAE Applications Chapter 59– Indoor Airflow Modeling
-          Can revise the chapter (online version only)
-          The most recent document was shared in Basecamp for review
-           Donghyun Rim will continue to lead the effort.

Program (Jim VanGilder)
The Program Virtual Subcommittee Meeting was held on Friday (06/05) from 10:00-11:00 am. There were 13 attendees. 
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	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Modeling Chilled Beams
(TC5.3 co-sponsorship)
Monday, June 22, 2020, 8-9AM
	James Lo
	Mike Koupriyanov
Zhu Shi
Yan Chen
Dareum Nam

	Seminar
	Impact of the Urban Microclimate on Buildings and the Indoor Environment
Monday, June 22, 2020, 8-9AM
	Shichao Liu
	Leon Wang
Mohamed Heidarinejad
Chao Ding
Duncan Phillips



	Chicago, Winter 2021

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Work Smarter Not Harder, Part 1: 3D CFD Not Required!
Resubmit for Chicago
Track 5-Commissioning/Operation
	Mohamed Heidarinejad
	Duncan Phyfe: 2D train station-Track 5
Duncan Phillips: tall building FNM
James Lo: Sub-zonal models (local age of air, buildings) (Design side)

	Seminar
	Work Smarter Not Harder, Part 2: Compact Models
 (TC9.9 co-sponsorship)
Resubmit for Chicago
Track 5-Commissioning/Operation
	Wangda Zuo
	Mark Seymour: When compact models needed for data centers?
Jim VanGilder: data center compact rack model
Dustin Demetriou: compact IT
Jeff Franklin: industrial environment

	Seminar
	Coupling of CFD, FNM, Multi-Zone, etc.
(New title: what is goal?)
(TC9.9 co-sponsorship)
Track 5-Commissioning/Operation
Or Track 6-Energy Conservation
	Mike Koupriyanov
	Leon Wang: FFD w/ weather model
Mark Seymour: CFD/FNM
Wangda Zuo: FFD/MZ/HVAC control
Jim VanGilder: FNM+PFM or FNM+CFD
Reza Ghias: Energy savings/cost reduction (large arenas/data centers) 

	Seminar
	Modeling Surfaces in Indoor Environments
Track 4-IEQ?
	Wangda Zuo
	Donghyun Rim: Human/Building 
Duncan Phyfe: Condensation
Atila Novoselac
Gang Tan: TEC, phase change

	Seminar
	Indoor Environment Modeling for Pandemic Resiliency
Topical and time sensitive.
	James Lo
	Duncan Phillips: Context
Reza Ghias: Tight spaces
Leon Wang: Fans, devices, placement
Yan Chen: Airborne transmission (enclosed)
Duncan Phyfe





	Phoenix, Summer 2021

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	Data-Driven CFD
Track-Design, Control and Operation of Critical Environments
	Duncan Phyfe
	Chao Ding (LBNL): compact model (also urban microclimate)
Wangda Zuo: AI+FFD
Himanshu Sharma

	Seminar
	Recent Advances in CFD for Indoor Environment
Pull GPU session into this one?
	Yang-Seon Kim
	Jim VanGilder: Data Centers
Leon Wang: Indoor FFD w/ LES
Mark Seymour: Data Centers
Dustin Demetriou: Multiphysics

	Seminar
	Compact Modeling of Fans in CFD
Title?
	Jim VanGilder
	Shichao Liu
Leon Wang: Ceiling fans, floor fans
Mark Seymour: Data Center
Duncan Phyfe

	Seminar
	Comparison of RANS and LES
Connection to Modeling-Natural-Convection research project? 
	Reza Ghias
	Duncan Phillips: When one or other (either indoor/outdoor)
Jeff Franklin
Yan Chen



	Las Vegas, Winter 2022 Tracks?

	Session Type
	Session Title
	Session Chair
	Speakers

	Seminar
	International Showcase of Airflow Modeling (Different climates, codes, requirements)
	Wangda Zuo
	Steven Thomasen
Duncan Phillips
Leon Wang: Qatar

	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
Jeff Franklin
Duncan Phyfe
Charlie Lin

	Seminar
	GPU, parallelization, CFD algorithms, results quality, IOT/embedded device
Maybe put in with Advances in CFD

	Himanshu Sharma
	Jim VanGilder
Wangda Zuo
Leon Wang
John Zhai
Mark Seymour



	Unscheduled Ideas/Brainstorming 

	Session Type
	Session Title
	Session Chair
	Speakers

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Notes
· As a committee, we should be pro-actively suggesting tracks: https://www.ashrae.org/conferences/conference-resources/papers-and-programs
Deadlines
	Conference
	Type
	Seminar/Forum/Workshop/Debate/Panel Session/Extended Abstract
	Conference Paper Abstract/Technical Paper
	Conference Paper

	Chicago
2021
	Winter
	Aug 3 2020
	Apr 20 2020
	Jul 8 2020

	Phoenix
2021
	Summer
	Feb 2021
	Aug 2020
	Dec 2020

	Las Vegas
2022
	Winter
	Aug 2021
	Apr 2021
	Jul 2021

	Toronto
2022
	Summer
	Feb 2022
	Aug 2021
	Dec 2021


Chicago 2021 - Tracks
Track 1: HVAC&R Fundamentals and Applications
Track 2: Systems and Equipment
Track 3: Refrigeration and Refrigerants
Track 4: Environmental Health through IEQ
Track 5: Building Performance and Commissioning for Operation and Management
Track 6: Energy Conservation
Track 7: International Design
Track 8: Standards, Guidelines, and Codes
Phoenix 2021 - Tracks
Track 1: Fundamentals and Applications
Track 2: HVAC&R Systems and Equipment
Track 3: Research Summit
Track 4: Professional Development
Track 5: Design, Control and Operation of Critical Environments
Track 6: HVAC&R for Indoor Plants and Animals
Track 7: Future Proofing: Renewable, Regenerative, Resilient
Track 8: Hot, Hot, Hot

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

Web site activity (Stuart Dols): 
· N/A

Report of relevant activities in other TCs (N/A)
	TC1.2 Instruments and Measurements - Arsen Melikov 
	TC2.1 Physiology and Human Environment – Arsen Melikov, Ray Horstman
	TC2.3 Gaseous Air Contaminants/Removal Equipment
	TC2.4 Particulate Air Contaminants/Removal Equipment
	TC2.6 Sound and Vibration Control
	TC4.3 Ventilation Requirements and Infiltration – Leon Wang
	TC4.7 Load Calculation and Energy Modeling
	TC5.3 Room Air Distribution - John Zhai
	TC5.6 Control of Fire and Smoke – Kai Kang
TC9.2 Industrial Air Conditioning and Ventilation–Duncan Phyfe
· TC 5.8 in merged into TC 9.2
	TC9.3 Transportation - Ray Horstman
	TC9.6 Healthcare Facilities – James Mcneil
	TC9.9 Mission Critical Facilities – Jim VanGilder
	Standard 55 Thermal Environmental Conditions for Human Occupancy
	Standard 62.1 Ventilation for Acceptable Indoor Air Quality – James Lo
· Guideline 42 (IAQ) will be updated 2020

Honors and Awards (Chao-Hsin)
N/A

New Business
N/A

Agenda Suggestions for Next Meeting 
N/A

Call to adjourn by chair: (Wangda Zuo) at 12:10 pm Vote 8-0-0.
	 
APPENDIX A:  DESCRIPTION OF TC’S SCOPE (FROM WEBSITE)

TC 4.10 is concerned with developing, evaluating and recommending procedures for predicting indoor environmental conditions including thermal, acoustical, illumination, and air quality for new or existing buildings.
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