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TC/TG/TRG No.            TC 1.5_                                                		DATE:     June 21, 2021      

TC/TG/TRG TITLE:   		Computer Applications	

DATE OF MEETING: 	June 21, 2021 7:30 pm EDT   LOCATION:  Zoom

	[bookmark: _Hlk22542915]MEMBERS
	NON-MEMBERS
	EX/OFFICIO MEMBERS AND ADDITIONAL ATTENDEES
	

	David Branson 
Bruce Billedeaux (Standards)
Carol Lomonaco
Timothy C Dwyer (Non-quorum)
Patrick Carpenter
Mike Pouchak
Joshua New


	Corresponding Members:
	Edward Ka Cheung Tsui

	Pornsak Songkakul

	Stephen B Roth

	Steven L Rosen

	Jennifer Lather, YEA

	Mohammad Heidarinejad

	Arthur D Hallstrom

	Bing Dong

	Charles H Culp III

	John Crosby

	Mark Adams, YEA

	Anthony Fontanini, YEA (Emerging Applications)


	Michael Galler

	Krishnan  Gowri

	Todd Gottshall

	Joshua New (Vice Chair)



	Provisional CMs:
Gerardo Alfonso
Salvatore Cataldi
Dane Christensen
Parastoo Delgoshaei
Nilesh Deshpande
David W Griffin
Sanjil Karki
Kyeongsuk Lee
Yanfei Li
Shichao Liu
Yuzhe Liu
Nicholas L Long
Daniel Macumber
Nader  Moazami 
Srimannar. Nallani Chakravarthula
Gia Nguyen
Eric Anders Nordstrom
Hayden Reeve
Joe Schmidt  
Sandeep Yashwant Shinde
Amanda Smith
Larry A Smith
Ajeet Soni
David Stephens
Ayyappan Veeraputhiran
Jing Wang 
Jeremy Wolfe  
Arash Zarmehr
	
	

	
	TAC CHAIR 
	Dustin Eric Jason Meredith
	
PROF DEV COMM (ALI)
	
Hugh McMillan

	
	TAC SECTION HEAD
	Jennifer Leach
	STANDARDS LIAISON
	Craig Wray

	
	RAC RESEARCH LIAISON
	Ahmed Kashef
	STAFF LIAISON (RESEARCH/TECH)
	Steven Hammerling

	
	HANDBOOK LIAISON
	Guy Frankenfield
	
	

	
	
	
	
	

	
	
	
	
	


Abbreviations:  	VM = Voting Member, CM = Corresponding Member, VNQ= Voting Member Non-quorum
					*= CM known to have resigned or retired

Attendance

This is a complete listing of attendees at this and the prior four meetings. It includes the voting members of the committee listed on the first page of the minutes.

	
	Present at TC1.5 Main Meeting?
	Last name
	First name
	Not on current roster

	Phoenix June 2021
	Chicago January 2021
	Austin June 2021
	Orlando Feb 2020
	Kansas City
Jun 2019
	Atlanta
Jan 2019
	Houston
Jun 2018
	
	
	

	
	X
	X
	X
	
	
	
	King
	Lindsey
	

	X
	X
	X
	X
	X
	X
	X
	New
	Joshua
	

	X
	
	
	
	X
	X
	
	Gowri
	Krishnan
	

	X
	X
	X
	X
	X
	
	X
	Galler
	Michael
	

	X
	X
	X
	
	
	X
	X
	Gottshall
	Todd
	

	
	
	
	
	X
	
	
	Rosen
	Steven
	

	X
	X
	
	X
	X
	X
	
	Branson
	David
	

	X
	X
	X
	
	X
	
	
	Fontanini
	Anthony
	

	X
	X
	X
	X
	X
	X
	
	Billedeaux
	Bruce
	

	
	
	
	
	X
	
	
	Crosby
	John
	

	X
	
	
	X
	X
	X
	X
	Lomonaco
	Carol
	

	X
	X
	
	
	
	
	
	Alfonso
	Gerardo
	

	X
	
	
	
	
	
	
	Cataldi
	Salvatore
	

	
	
	
	X
	X
	X
	
	Christensen
	Dane
	

	X
	X
	X
	
	X
	
	
	Delgoshaei
	Parastoo
	

	
	
	
	
	
	
	
	Deshpande
	Nilesh
	

	
	
	
	
	
	
	
	Griffin
	David
	

	
	
	
	X
	
	
	
	Heidarinejad
	Mohammad
	

	
	
	
	
	
	
	
	Karki
	Sanjil
	

	
	
	
	
	
	
	
	Lee
	Kyeongsuk
	

	
	
	
	
	
	
	
	Li
	Yanfei
	

	
	
	
	
	
	X
	
	Liu
	Shichao
	

	
	
	
	
	
	
	
	Liu
	Yuzhe
	

	
	
	
	
	
	
	
	Long
	Nicholas
	

	
	
	
	
	X
	X
	
	Macumber
	Daniel
	

	
	
	
	
	
	
	
	Moazami
	Nader
	

	
	
	
	
	
	
	
	Nallani Chakravarthula
	Srimannarayana
	

	
	
	
	
	
	
	
	Nguyen
	Gia
	

	
	
	
	
	
	
	
	Nordstrom
	Eric
	

	
	
	
	
	
	
	
	Reeve
	Hayden
	

	
	
	
	
	
	
	
	Schmidt
	Joe
	

	
	
	
	
	
	
	
	Shinde
	Sandeep
	

	
	
	
	
	
	
	
	Smith
	Amanda
	

	
	
	
	
	
	
	
	Smith
	Larry
	

	
	
	
	
	
	
	
	Soni
	Ajeet
	

	
	
	
	
	
	
	
	Stephens
	David
	

	
	
	
	
	
	
	
	Veeraputhiran
	Ayyappan
	

	
	
	
	
	
	
	
	Wang
	Jing
	

	
	
	
	
	
	
	
	Wolfe
	Jeremy
	

	
	
	
	
	
	
	
	Zarmehr
	Arash
	

	
	X
	X
	
	X
	X
	
	Adams
	Mark
	

	
	
	X
	
	
	
	
	Aute
	Vikrant
	

	
	
	
	
	
	
	
	Choi
	Joon-Ho
	

	
	
	
	
	
	
	
	Clayton
	Mark
	

	
	
	
	
	
	
	
	Culp III
	Charles
	

	
	
	
	
	
	
	
	Dong
	Bing
	

	
	
	X
	X
	X
	
	
	Dwyer
	Timothy
	

	
	
	
	
	
	
	
	Ellis
	Peter
	

	
	
	
	
	
	
	
	English
	Ecton
	

	
	
	
	
	
	
	
	Grondzik
	Walter
	

	
	
	X
	
	
	
	
	Haberl
	Jeff
	

	
	X
	
	
	
	
	
	Hallstrom
	Arthur
	

	
	
	
	
	
	
	
	Hitchcock
	Robert
	

	
	
	
	
	
	
	
	Huang
	LinJie
	

	
	
	
	
	
	
	
	Jin
	Shenghan
	

	
	
	
	
	
	
	
	Lee
	Kwang Ho
	

	
	
	
	
	
	
	
	Miura
	Mayumi
	

	
	
	
	
	
	
	
	Nelson
	Ron
	

	
	
	
	
	
	
	
	O'Neill
	Zheng
	

	
	
	X
	
	
	
	
	Pollard
	Robert Thomas
	

	X
	X
	X
	X
	X
	X
	
	Pouchak
	Michael
	

	X
	X
	X
	X
	X
	X
	X
	Roth
	Stephen
	

	
	
	
	
	
	
	
	Sanyal
	Jibonananda
	

	
	
	
	
	
	
	
	Schmid
	Martin
	

	
	
	
	
	
	
	
	Setty
	Rajnish
	

	
	
	
	
	
	
	
	Songkakul
	Pornsak
	

	
	
	
	
	X
	X
	
	Tsui
	Edward
	

	
	
	
	
	
	
	
	Wolf
	Michael
	

	
	
	
	
	
	
	
	Zhou
	Xiaohui
	

	
	
	
	
	
	
	
	Kohler
	Jay
	

	
	
	
	
	
	
	
	Leach
	Jennifer
	

	
	
	
	
	
	
	
	Kashef
	Ahmed
	

	
	
	X
	
	
	
	
	Wray
	Craig
	

	
	
	
	
	
	
	
	Hammerling
	Steven
	

	
	
	
	
	X
	
	
	Labunski
	Cameron
	Guest

	
	
	
	X
	X
	X
	
	Carpenter
	Patrick
	Guest

	X
	X
	X
	
	X
	X
	
	Heiderinejad
	Mohammad
	

	
	
	
	
	X
	
	
	Einck
	Todd
	Guest

	
	
	
	
	
	X
	
	Franklin
	Jeff
	Guest

	
	
	
	
	
	X
	
	Rakha
	Tarek
	Guest

	X
	
	
	
	
	X
	
	Schwedler
	Mick
	Guest

	
	
	
	
	
	X
	
	Garrison
	Eric
	Guest

	
	
	
	
	
	X
	
	Zhukov
	Artem
	Guest

	
	
	X
	X
	
	
	
	Lather
	Jennifer
	Guest

	
	
	
	X
	
	
	
	Kline
	Carl
	Guest

	
	
	
	X
	
	
	
	Cormier
	Garrett
	Guest

	
	
	X
	
	
	
	
	Barker
	Kim
	Guest


Abbreviations:  	*= E-Meeting attendee (not physically present)

ASHRAE TC/TG/TRG ACTIVITIES SHEET

DATE: 	Current as of June 21, 2021

TC/TG/TRG NO.: TC 1.5 			TC/TG/TRG TITLE: Computer Applications

CHAIR Lindsey King	VICE CHAIR: Joshua New	  SECRETARY:  Todd Gottshall

	TC/TG/TRG MEETING SCHEDULE


	Location-Past 12 Months
	Date
	Location-Planned Next 12 Months
	Date

	Houston, TX
	2018-06-26
	Austin, TX / Zoom
	2020-06-30

	Chicago, IL
	2018-01-22
	Chicago, IL – Virtual
	2021-01-26

	Kansas City, MO
	2019-06-25
	Phoenix, AZ 
	2021-06-26

	Orlando, FL
	2020-02-04
	
	



	TC/TG/TRG SUBCOMMITTEES


	Function
	Chairman

	Handbook
	Mohammad Heiderinejad

	Research
	Todd Gottshall

	Standards
	Bruce Billedeaux

	Program
	Michael Galler

	Emerging Applications
	Anthony Fontanini

	Cybersecurity
	Mike Galler



	RESEARCH PROJECTS-CURRENT


	Project Title
	Contractor
	Monitoring Comm.
	Report Made At Meeting

	1810-RP Development of Reference Building Information Model (BIM) Test Cases for Improving Usage of
Software Interoperability Schemas
	BuildSimHub
Weili Xu
	Todd Gottshall (Chair)
Stephen Roth
Dave Branson
Noah Pflaum
	Project complete. TC to vote to approve final report and PMS to complete disposition.





	LONG RANGE RESEARCH PLAN

	Rank Title
	RTAR 
	Work Statement
	RAC Approval for bidding

	
	Writ-ten
	TC Approved
	Subm’d
to RAC
	Writ-ten
	TC Approved
	Subm’d to RAC
	

	
	
	
	
	
	
	
	



	HANDBOOK RESPONSIBILITIES

	Year    Volume
	Chapter Title
	No.
	Deadline
	Handbook Sub. Liaison

	2021    HOF
	Computer Applications
	14
	
	

	

	STANDARDS ACTIVITIES – List and Describe Subjects

	



	TECHNICAL PAPERS from Sponsored Research-Title, when presented (past 3 yrs. present & planned)

	· n/a 



	TC/TG Sponsored Transactions-Title, when presented (past 3 yrs. present & planned)

	1. n/a



	TC/TG Sponsored Seminars-Title when presented (past 3 yrs. present & planned)

	1. 



	TC/TG Sponsored Forums-Title, when presented (past 3 yrs. present & planned)

	n/a



	JOURNAL PUBLICATIONS, when published (past 3 yrs. present & planned)

	n/a




Action Items

	ActionItem
	Assigned To
	Status

	1
	Joshua New
	Open

	2
	Joshua New & Anthony Fontanini
	Open

	3
	Anthony Fontanini
	Open

	4
	Anthony Fontanini
	Open

	5
	Joshua New
	Open

	6
	Mike Galler
	Open

	7
	Mohammad Heidarinejad
	Open

	8
	Mohammad Heidarinejad
	Open

	9
	Parastoo Delgoshaei
	Open

	10
	Joshua New
	Open

	11
	Joshua New
	Open

	12
	Joshua New
	Open

	13
	Bruce Billedeaux
	Open

	14
	Joshua New
	Open




Attachments:
Minutes – main meeting, subcommittee meetings
[image: ]AGENDA, ASHRAE TC 1.5 Computer Applications 
7:30 PM EST, June 21, 2021
Scope: TC 4.2 is concerned with determination of computer applications to the design and optimization of refrigeration, heating, and air-conditioning systems, equipment and components thereof; and with programs for all such uses.

1. Call to order: 7:33 PM EDT Joshua New (Interim/Incoming Chair)
2. Roll call: Joshua New

Voting Members Present: Joshua New, Bruce Billedeaux, Carol Lomonaco, David Branson, Mike Pouchak (Quorum)
Voting Members Not Present: Patrick Carpenter, Tim Dwyer (non-quorum)

3. Introductions: Performed

4. Attendees: (See above)

5. Approval of Agenda for Phoenix Meeting (June 2021) 
a. David Branson Move, Carol Lomonaco Second
b. Voted to Approve, Unanimous 5/5

6. Approval of minutes of Winter Meeting (January 2021) in Basecamp
a. Mike Pouchak Move, Carol Lomonaco Second
b. Voted to Approve, Unanimous 5/5

7. Report from the Chair/Announcements
a. TC Chair Breakfast Report 

8. Liasons:
a. No Liasons present
b. Joshua New reached out to Leach with no response

9. Review Title, Scope							New
Title: Computer Applications (proposed: Emerging Computing Applications)
Purpose (current): TC 1.5 is concerned with determination of computer applications to the design and optimization of refrigeration, heating, and air-conditioning systems, equipment and components thereof; and with programs for all such uses.
Purpose (proposed strawman for discussion): TC 1.5 promotes awareness of data, computing, and emerging applications toward more sustainable built environments.

· JN opened floor for discussion on any new proposed titles. 
· BB/DB/MG suggested review of original intent. 
· JN added that “Computer Applications” was dated and a change to the title includes Computers/Computing per the TAC feedback. 
· SR reminds us that we voted on “Emerging Technology Applications”. 
· DB challenges the inclusion of Emerging. 
· Others are not happy with the Computer/Computing. 
· Mick S reminds us that the name is what gets new members to attend meetings. 
· JN would like to vote or table for future. 
· BB asks MS about whether a vote has to be unanimous on the committee. MS response is votes can be mixed but would require an explanation. SR recites previous TPS revision.
· "TC 1.5 is concerned with emerging technologies and software applications for the design and optimization of the built environment."

· Motion: CL / “Change the name of TC to “Emerging Computing Technologies” and the Purpose as presented
· CL Motion, MP Second
· Discussion: BB would prefer “Emerging Computing Applications” but will support the motion. 
· Vote: Pass 5-0-1 CNV
· [bookmark: Bookmark1]Action Item: (Joshua New) To discuss Motion above with Section Head Leach

[image: ]


10. Website								Galler
· No significant updates on website.
· DB/BB acknowledged the good job of MG on website.

11. Membership Roster Activity						New
· AF discusses new roster in July 2021
· Need to add 1 or 2 new members
· JN Chair, AF VC, Parastoo Secretary, TG Research
· SR volunteered to roll on, GA got a recommendation from MS, PG works at NIST but MG is willing to sit out
· [bookmark: Bookmark2]Action item: (Joshua New & Anthony Fontanini) Follow up with SR, GA (International), and PG on becoming Voting Members

12. Review of previous Activity Report, Votes, and Action Items		Delgoshaei
· Review of Special Publications
· PG run through previous action items.
· DB discussed presentations: 1 was accepted, 1 rejected
· TG/PG to complete Minutes sooner
· GA to be brought on as VM, addressing previous action item
· Add MS and Dane C and Jeff H as CM with some discussion on MS
13. Subcommittee Reports: 
a. Cybersecurity		          				Galler
· MTG Cybersecurity has been given bi-monthly column in Journal. First author will be David Branson.
· MTG and CIBSE will work together: Seminars, articles, attend meetings

b. Emerging Applications: Anthony Fontanini 
· [bookmark: Bookmark3]Action Item: (Anthony Fontanini) Carol Lomanaco presentation proposal on Drones
· [bookmark: Bookmark4]Action Item: (Anthony Fontanini) Dave Branson to follow up on drone seminar 
c. Research: Todd Gottshall
· RP-1810: 
· TG Motion: Approve Final Report of RP-1810, Second DB, 
· Discussion: CL/MP/BB would like 4 days to review and then vote in a letter ballot.
· [bookmark: Bookmark5]Action Item: (Joshua New) Follow up with a letter Ballot in 4 days or so.
· RAC feedback: 
· No Research Breakfast this meeting. 
· MP will follow up on anticipated Research budget though acknowledged budget is reduced.
· MS followed up that reserves were accessed though donors were also down. 
· MS to update on value for 2021/2022.

d. Programs: Mike Galler
· Monday, April 12, 2021: Conference Paper Abstracts, Technical Papers Due
· Friday, April 30, 2021: Conference Paper Abstract Accept/Reject Notifications
· Friday, June 18, 2021:  Website Opens for Program Proposals
· Monday, July 12, 2021: Conference Papers Due
· Monday, August 2, 2021: Debate, Panel, Seminar, Forum, Workshop and Debate Proposals Due
· Friday, August 6, 2021: Revised Conference Papers/Final Technical Papers Due
· Monday, August 23, 2021: Conference Paper Accept/Revise/Reject Notifications
· [bookmark: Bookmark6]Action Item: (Mike Galler) To follow up with potential speakers.

e. Handbook: Mohammad Heidarinejad
· Discussed continuous maintenance.
· [bookmark: Bookmark7]Action Item: (Mohammad Heidarinejad) Reach out to Mike Vaughn for digital version of chapter
· [bookmark: Bookmark8]Action Item: (Mohammad Heidarinejad) Follow up on any updates on GPC-20
· MH is still working to learn about what has been done and developing a work plan for the future

f. Standards: Bruce Billedeaux
· Background:
· Bruce B now standard subcommittee chair, only open standard that we’re cognizant TC for is GPC-20
· Reaffirmed 2018, Will need to be reaffirmed in 2022
· GPC-20, Committee is assembled, Rob Hitchcock is recommended chair, Update from SR/DB – GPC20 renewed in October 2021, Looking to expand TPS to focus on built environment and add schema and use cases to attract adoption.


14. Old Business
a. [bookmark: Bookmark9]Action Item: (Parastoo Delgoshaei)– complete minutes sooner
b. [bookmark: Bookmark10]Action Item: (Joshua New) add Gerardo Alfonso as Provision/Corresponding Member
1. Alfonso expressed interest in pursuing further participation
c. Mike P recommends Mick Sweidler to be added as Member (Lifetime) in honor for his early support of TC1.5 and efforts to assemble members
1. [bookmark: Bookmark11]Action Item: (Joshua New)- add Mick and also Dane Christensen and Jeff Haberl
2. MP recommendation to Chair to add MS as CM, he already is. 
a. A Lifetime membership is only available to Life ASHRAE meetings.
b. DB recommends (Member ad infinitum)
c. [bookmark: Bookmark12]Action Item: (Joshua New) To follow up for a mail ballot
d. KG expressed appreciation of Mick’s long-standing support and congratulations for achieving Society President.


15. New Business
a. TPS discussion
1. Section 1 didn’t want to lose the “Computer” aspect of name.
2. There is a new Section head.
3. TC 1.5 to reconsider in the future to pursue further
4. Discussed during Section 9 above

b. ASHRAE/President coordination
1. Incoming President requesting more support from TC1.5
2. No action has been taken toward this effort.
3. Lindsey feels TC 1.5 can and should be a part of moving ASHRAE forward technologically. 
4. TC 1.5 to consider how to participate this further.

5. JN discussed what if anything was accomplished above. 
6. MS acknowledged that the previous President Chuck wanted input. MS suggests consideration of emphasis on Resilience. 
7. KG received some support from TC1.5 on a Society initiative. 
8. MP discussed Digital Lighthouse
·  (Digital Twin, etc. https://www.ashrae.org/about/leadership/ashrae-president
· https://3.basecamp.com/3106353/buckets/4362382/documents/2816182600)
9. [bookmark: Bookmark13]Action Item: (Bruce Billedeaux) To follow up on possible TC outing in Las Vegas on Boring Tunnel and possibly dinner meeting locations.

c. DB opened New Business Discussion on possibility of hosting more frequent meetings. 
1. [bookmark: Bookmark14]Action Item: (Joshua New) To review TC MOP for Advanced Meetings
2. MP suggests that BB be responsible for coordinating all host city outings

16. Ajourn
a. Motion: JN, Second DB
b. 9:06 PM EDT
17. Next Meeting: Las Vegas, NV, January 29 – February 2, 2022





Subcommittee Minutes

Meeting Agenda/Minutes
ASHRAE 2021 Annual Meeting – Remote
TC 1.5 Computer Applications Research Subcommittee

Monday, June 14, 2021, 1:30-2:00 EDT 
Chair: Todd Gottshall tgottshall@westernallied.com 925-381-3049
1. Call to Order: Joint Sub Committee Meeting
2. Welcome – Introductions: 
Attendance

This is a complete listing of attendees at this and the prior four meetings. It includes the voting members of the committee listed on the first page of the minutes.

	Present at TC1.5 Research Sub Meeting?
	Last name
	First name
	Not on current roster

	Virtual Annual 2021
	Chicago Jan 2021
	Austin June 2020
	Orlando Feb 2020
	Kansas City
Jun 2019
	Atlanta
Jan 2019
	Houston
Jun 2018
	
	
	

	
	X
	X
	X
	
	
	
	King
	Lindsey
	

	X
	X
	X
	X
	X
	X
	X
	New
	Joshua
	

	
	
	
	
	X
	X
	
	Gowri
	Krishnan
	

	X
	X
	X
	X
	X
	
	X
	Galler
	Michael
	

	X
	X
	X
	
	
	X
	X
	Gottshall
	Todd
	

	
	
	
	
	X
	
	
	Rosen
	Steven
	

	X
	X
	
	X
	X
	X
	
	Branson
	David
	

	
	X
	X
	
	X
	
	
	Fontanini
	Anthony
	

	X
	X
	X
	X
	X
	X
	
	Billedeaux
	Bruce
	

	
	
	
	
	X
	
	
	Crosby
	John
	

	X
	
	
	X
	X
	X
	X
	Lomonaco
	Carol
	

	
	X
	
	
	
	
	
	Alfonso
	Gerardo
	

	
	
	
	
	
	
	
	Cataldi
	Salvatore
	

	
	
	
	X
	X
	X
	
	Christensen
	Dane
	

	X
	X
	X
	
	X
	
	
	Delgoshaei
	Parastoo
	

	
	
	
	
	
	
	
	Deshpande
	Nilesh
	

	
	
	
	
	
	
	
	Griffin
	David
	

	X
	
	
	X
	
	
	
	Heidarinejad
	Mohammad
	

	
	
	
	
	
	
	
	Karki
	Sanjil
	

	
	
	
	
	
	
	
	Lee
	Kyeongsuk
	

	
	
	
	
	
	
	
	Li
	Yanfei
	

	
	
	
	
	
	X
	
	Liu
	Shichao
	

	
	
	
	
	
	
	
	Liu
	Yuzhe
	

	
	
	
	
	
	
	
	Long
	Nicholas
	

	
	
	
	
	X
	X
	
	Macumber
	Daniel
	

	
	
	
	
	
	
	
	Moazami
	Nader
	

	
	
	
	
	
	
	
	Nallani Chakravarthula
	Srimannarayana
	

	
	
	
	
	
	
	
	Nguyen
	Gia
	

	
	
	
	
	
	
	
	Nordstrom
	Eric
	

	
	
	
	
	
	
	
	Reeve
	Hayden
	

	
	
	
	
	
	
	
	Schmidt
	Joe
	

	
	
	
	
	
	
	
	Shinde
	Sandeep
	

	
	
	
	
	
	
	
	Smith
	Amanda
	

	
	
	
	
	
	
	
	Smith
	Larry
	

	
	
	
	
	
	
	
	Soni
	Ajeet
	

	
	
	
	
	
	
	
	Stephens
	David
	

	
	
	
	
	
	
	
	Veeraputhiran
	Ayyappan
	

	
	
	
	
	
	
	
	Wang
	Jing
	

	
	
	
	
	
	
	
	Wolfe
	Jeremy
	

	
	
	
	
	
	
	
	Zarmehr
	Arash
	

	
	X
	X
	
	X
	X
	
	Adams
	Mark
	

	
	
	X
	
	
	
	
	Aute
	Vikrant
	

	
	
	
	
	
	
	
	Choi
	Joon-Ho
	

	
	
	
	
	
	
	
	Clayton
	Mark
	

	
	
	
	
	
	
	
	Culp III
	Charles
	

	
	
	
	
	
	
	
	Dong
	Bing
	

	X
	
	X
	X
	X
	
	
	Dwyer
	Timothy
	

	
	
	
	
	
	
	
	Ellis
	Peter
	

	
	
	
	
	
	
	
	English
	Ecton
	

	
	
	
	
	
	
	
	Grondzik
	Walter
	

	
	
	X
	
	
	
	
	Haberl
	Jeff
	

	
	X
	
	
	
	
	
	Hallstrom
	Arthur
	

	
	
	
	
	
	
	
	Hitchcock
	Robert
	

	
	
	
	
	
	
	
	Huang
	LinJie
	

	
	
	
	
	
	
	
	Jin
	Shenghan
	

	
	
	
	
	
	
	
	Lee
	Kwang Ho
	

	
	
	
	
	
	
	
	Miura
	Mayumi
	

	
	
	
	
	
	
	
	Nelson
	Ron
	

	
	
	
	
	
	
	
	O'Neill
	Zheng
	

	
	
	X
	
	
	
	
	Pollard
	Robert Thomas
	

	X
	X
	X
	X
	X
	X
	
	Pouchak
	Michael
	

	X
	X
	X
	X
	X
	X
	X
	Roth
	Stephen
	

	
	
	
	
	
	
	
	Sanyal
	Jibonananda
	

	
	
	
	
	
	
	
	Schmid
	Martin
	

	
	
	
	
	
	
	
	Setty
	Rajnish
	

	
	
	
	
	
	
	
	Songkakul
	Pornsak
	

	
	
	
	
	X
	X
	
	Tsui
	Edward
	

	
	
	
	
	
	
	
	Wolf
	Michael
	

	
	
	
	
	
	
	
	Zhou
	Xiaohui
	

	
	
	
	
	
	
	
	Kohler
	Jay
	

	
	
	
	
	
	
	
	Leach
	Jennifer
	

	
	
	
	
	
	
	
	Kashef
	Ahmed
	

	
	
	X
	
	
	
	
	Wray
	Craig
	

	
	
	
	
	
	
	
	Hammerling
	Steven
	

	
	
	
	
	X
	
	
	Labunski
	Cameron
	Guest

	
	
	
	X
	X
	X
	
	Carpenter
	Patrick
	Guest

	
	X
	X
	
	X
	X
	
	Heiderinejad
	Mohammad
	Guest

	
	
	
	
	X
	
	
	Einck
	Todd
	Guest

	
	
	
	
	
	X
	
	Franklin
	Jeff
	Guest

	
	
	
	
	
	X
	
	Rakha
	Tarek
	Guest

	
	
	
	
	
	X
	
	Schwedler
	Mick
	Guest

	
	
	
	
	
	X
	
	Garrison
	Eric
	Guest

	
	
	
	
	
	X
	
	Zhukov
	Artem
	Guest

	
	
	X
	X
	
	
	
	Lather
	Jennifer
	Guest

	
	
	
	X
	
	
	
	Kline
	Carl
	Guest

	
	
	
	X
	
	
	
	Cormier
	Garrett
	Guest

	
	
	X
	
	
	
	
	Barker
	Kim
	Guest


Abbreviations:  	*= E-Meeting attendee (not physically present)
0. 

1. Review of Agenda
2. New Business/Followup:
A. Research Project Status
i. RP-1801 BIM-Data-Content-Development
1. Rob Hitchcock
2. PMS Report 
a. Technical Paper on Basecamp
3. PMS
a. Todd Gottshall, TC 1.5
b. Tim Dwyer, MTG-BIM 
c. Krishnan Gowri, MTG-BIM 
d. Michel Tardif, TC 7.1 
e. Russell Taylor TC 7.1
ii. RP-1810: gbXML Reference BIM Test Cases
1. Author: Stephen Roth
2. Contractor: BuildSimHub, Weili Xu and Krishnan Gowri
3. PMS Report 
a. Vote from PMS: 3/0/0
b. Following with TC vote to Approve
c. Validator.gbxml.org
d. Data.ashrae.org (revamped)
4. PMS
a. Todd Gottshall, TC 1.5
b. Dave Branson, TC 1.5
c. Noah Pflaum, NREL
d. Stephen Roth, TC 1.5

B. New RTAR Submission Deadlines
i. MMAD
ii. August 15, 2021

4. NEW RTAR / Workstatement Ideas
A. Anthony Fontanini
i. Follow on to Kaggle competition (Great Energy Predictor III)
ii. Co-Sponsor with 4.7 (Main) and SSPC135 WG-SI
iii. Extract Brick Codes from sensor data. 
iv. TC 4.7 not pursuing
B. [bookmark: _Hlk42434510]Dave Branson
i. Follow on to RP 1468 DEVELOPMENT OF A REFERENCE BUILDING INFORMATION MODEL (BIM) FOR THERMAL MODEL COMPLIANCE TESTING
1. Remaining Items to be studied
ii. Develop Reference BIM Model for Lighting Model Compliance Testing – Daylight
1. New modeling study
iii. Examine importing capabilities of BEM tools using Validator test cases
1. Use as a template to create a path for examining accuracy of importing process of test cases
2. Rob Hitchcock – Reconvening Guideline 20
a. Could incorporate G20 concepts
iv. Examine use of ORNL AutoBEM
C. Stephen Roth
i. Possible RP-1810 Follow on
ii. More test cases
iii. Possible incorporation of AutoBEM
D. Joshua New
i. Empirically validate AutoBEM data
ii. Possible “shootout” opportunity
iii. Anthony Fontanini – discussed validation of utility residential data vs modeling
1. End Use Load Profiles – US Building Sector
5. RAC Report
6. Next Meeting Time 
A. Winter, 2021 – Las Vegas, NV/Remote
7. Adjourn
8. Attendance 




Meeting Agenda
ASHRAE 2021 Summer Meeting –Virtual
TC 1.5 Computer Applications Emerging Application Subcommittee

Monday, June 14th, Full Subcommittee Meeting 12:00 pm - 1:00 pm ET

Chair: Anthony D. Fontanini, anthony.fontanini@nrel.gov, 720-527-9786 
Affiliation 
· Call to Order – 12:04 ET
· Attendance: 	
	Name
	Present?
	Voting Status
	Committee Position

	Lindsey King
	
	Voting
	Chair

	Joshua New
	X
	Non-voting
	Vice Chair

	David Branson
	X
	Non-voting
	Cybersecurity Subc Ch.

	Anthony Fontanini
	X
	Non-voting
	Emerging Applications Subc ch

	Michael Galler
	X
	Voting
	Program Subc Ch/ Webmaster

	Todd Gottshall
	X
	Non-voting
	Research Subcommittee Chair/Secretary

	Mohammad Heidarinejad
	X
	Non-voting
	Handbook Subcommittee Chair

	Steven Rosen
	
	Non-voting
	Standards Subcommittee Chair

	Bruce Billedeaux
	X
	Voting
	Member

	John Crosby
	
	Voting
	Member

	Carol Lomonaco
	X
	Voting
	Member

	Stephen Roth
	
	Non-voting
	Member

	Tim Dwyer
	X
	Voting (non quorum)
	



Other Attendees:  Mike Pouchak, Parastoo Delgoshaei, Stephen Roth
Chair’s Report
· Welcome old and new attendees and encourage participation.

· Review of Action Items and Activities from previous meeting 
· Program Review for this meeting:
· Seminar 15 (Intermediate) Development of Reference Building Information Model Test Cases for Improving Usage of Software Interoperability Schemas
· Seminar 73 (Intermediate) Using Artificial Intelligence to Optimize Building Performance

· New Business (brainstorming)
Research project – 
· Social media technologies
Josh – Track people, sheltering in place or travel. Couple papers in Building Simulation 2021 for building occupancy. 
Wang, Jing, Ye, Yunyang, Zuo, Wangda, New, Joshua R., and Rose, Amy (2021). "City-scale Building Occupancy Prediction using Geographic Information System Data." engrXiv journal, doi.org/10.31224/osf.io/658yb, Feb. 9, 2021. [engrXiv] [PDF] https://engrxiv.org/658yb/
Tony – Tracking people interesting for Electric vehicle
Carol – Privacy and personal data. (Josh - mostly opt out, privacy through aggregation. Minimum threshold, no numbers). Occupancy for energy algorithms (demand algorithms)?
· Modelica language and functional mockup units (FMUs)
Mike P – Guideline 36 (Control language description)? Carol, Mike G, Parastoo are aware. 
SPC 231P, CDL - A Control Description Language
for Building Environmental Control Sequences, will
hold conference calls from 11:00 am to 12:30 pm
(Eastern) on the following dates:
February 17, 2021
March 3, 2021
March 17, 2021
March 31, 2021
For additional information contact Paul Ehrlich, Chair of
SPC 231P (paul@buildingintelligencegroup.com).
· Drones
Carol – A speaker from university of Marquette thought that the battery life has critical impact more so than Moore’s law.
Josh – aware of few studies/project that are using drones with thermal and acoustical sensors.
	Tim – would be a good program item: Potential speakers: Zheng O’Neill, Ralph M., Does Bruce have any contacts? Carol to chair.
	Dave – Might be good for a program item in Los Vegas due to the amount of construction.
	Mike P - https://www.hpac.com/industry-event-news/article/20929843/drones-gaining-ground-on-construction-sites
	Josh – Buildings at 360 degrees track might be a good track option, BTO has a program.
	Tim - Nice poster paper on drone duct inspection https://www.researchgate.net/publication/339924522_Hybrid_Autonomous_RC_Drone_for_Inspection_of_Industrial_HVAC_Ducts 
Bruce – Out west, almost a construction standard, funding driven % completed. Roof inspections, currently marginal value for single buildings, but scalable. FIMA is using it. FAA may move away from line-of-sight operation. Below 400 ft is drone space. PG&E to inspect power lines but have limited range, but helicopters are still more cost-effective.
Josh – Drones to inspect powerlines, only 1 company to have FAA permission to fly out of line-of-sight.
AI – Carol to follow up with Bruce for potential program item, Tony to send contact to introduce Ralph
· Additive manufacturing / 3D printing
Dave put together a submission but did not get through. Rational was does not fit track. 
AI - Dave to look into the tracks and see if it will fit in upcoming program
· Dave is doing some work in additive manufacturing
Josh - National Lab and BTO – Carbon negative HVAC systems. Scrubbing to make the systems carbon neutral or negative. Submarines have been doing this for a while, but can it be done cost effective in HVAC systems
Carol – Fans and filters trying to grab the carbon
· Mobile applications
Mike P - Epidemic task force: risk factor application to not only number of people, type of building, and building use. More ventilation doesn’t always reduce risk of being infected. Good avenue for research and develop a mobile app.
· Web-services
Carol BACNET SC already covered by other TCs
· Big data modeling/mining
Josh – added some GPU capabilities to E+, but not a lot of interest from DOE
Dave/Josh – Reducing the carbon footprint of building energy simulation
Josh – Urban-scale energy modeling efforts: Eventual program item for Los Vegas?
New, Joshua R., Bass, Brett, Adams, Mark, and Berres, Anne (2021). "Model America - Clark County (Vegas) extract from ORNL's AutoBEM (Version 1.1) [Data set]." Zenodo, doi.org/10.5281/zenodo.4552901, Feb. 16, 2021. [Zenodo]
https://doi.org/10.5281/zenodo.4552901
https://bit.ly/virtual_vegas
· Virtual and Augmented Reality
· Artificial intelligence
Mike P – Try to capture momentum for the seminar. Link on basecamp.
	https://3.basecamp.com/3106353/buckets/4362382/documents/3853167111
Bruce – TC 1.6 forum what does IOT mean to you?
· Wearable technologies
· Kaggle Competitions
· Open Discussion
Application areas that are of interest to this subcommittee as they apply to the HVAC industry include but not limited to:
· Advanced Design Tools
· Contracting and Business
· Education and Training
· Engineering Design Productivity
· HVAC System, Equipment, and Component Optimization
· Operating Procedures and Diagnostics
Examples of current computer technologies that are of interest to this subcommittee include:
· Augmented Reality, GPS & GIS Application
· Building Information Modeling (BIM)
· Blockchain
· Cloud-based Computing
· Data Exchange and Interoperability
· Game Theory
· HVAC Applications for Smart Phones and Tablet Computers
· HVAC System Modeling Using Data Mining and Knowledge Discovery
· Optimal Control Using HVAC System Model based on Data Mining Approach
· Multi-disciplinary Design Optimization
· Multimedia
· Virtual Reality / Virtual BIM

· Meeting Action Items
Action Item: (Carol Lomonaco) Follow up with Bruce for potential program item about drones, Tony to send contact to introduce Ralph
Action Item: (Dave Branson) Look into the tracks and see if the additive manufacturing seminar will fit in upcoming program
· Next Meeting Time
January, 2022 – Los Vegas, NV, USA
· Adjourn – 1:02 pm ET
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