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TC/TG/TRG No.            TC 1.5_                                                		DATE:     January 18, 2021	

TC/TG/TRG TITLE:   		Computer Applications	

DATE OF MEETING: 	January 18, 2021 6:00 pm EST   LOCATION:  Zoom

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

	Lindsey King (Chair)
David Branson 
Bruce Billedeaux (Standards)
Carol Lomonaco
Timothy C Dwyer (Non-quorum)
Patrick Carpenter
Mike Pouchak

	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
Mohammad  Heidarinejad  (Handbook)
Sanjil Karki
Kyeongsuk Lee
Yanfei Li
Shichao Liu
Yuzhe Liu
Nicholas L Long
Daniel Macumber
Nader  Moazami 
Srimannar. Chakravarthula
Gia Nguyen
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Hayden Reeve
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Amanda Smith
Larry A Smith
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Jing Wang 
Jeremy Wolfe  
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	TAC CHAIR 
	Dustin Eric Jason Meredith
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Hugh McMillan?

	TAC SECTION HEAD
	Jennifer Leach
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	Ahmed Kashef
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	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

	Chicago January 2021
	Austin June 2021
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Jun 2018
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	Huang
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	Lee
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	Martin
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	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)

ASHRAE TC/TG/TRG ACTIVITIES SHEET

DATE: 	Current as of June 6, 2020

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
	Contractor in 19/20 month
Completing Task 4





	

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



Attachments:
Minutes – main meeting, subcommittee meetings
[image: logo_ashrae.png]AGENDA, ASHRAE TC 1.5 Computer Applications 
6:00 PM EST, January 18, 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: Lindsey King
2. Roll call: Joshua New

Voting Members Present: Lindsey King, Bruce Billedeaux, Mike Pouchak, David Branson (Quorum)
Voting Members Not Present: Carol Lomanoco, Patrick Carpenter, Tim Dwyer (non-quorum)

3. Introductions: Not performed

4. Attendees: (See above)

5. Approval of minutes of Austin Meeting (June 2020) in Basecamp
a. David Branson Move, Mike Pouchak Second
b. Voted to Approve, Unanimous
c. AITG – Remove Minutes from Agenda, Completed 1/20/21

6. Liasons:
a. No Liasons present

7. Subcommittee Reports: 
a. Emerging Applications: Anthony Fontanini 
1. Potential Action Item: Additive Manufacturing
2. Potential Action Item: Future Kaggle
b. Programs: Mike Galler
1. 2 Seminars Sponsored in Winter Meeting
2. Will be submitting Cybersecurity for Phoenix
3. AIDB – Cybersecurity on IOT, Along with Tim Dwyer
4. AIDB – Additive Manufacturing, Submitted to ASHRAE already
5. Submission in February 2021
c. Research: Todd Gottshall
1. Project Status
1. RP-1810
a. In Month 13/20
b. Contractor completing Task 3: Finalize 20 Test Cases
c. Will begin Task 4: Update the web-based validation software this Summer
d. Upcoming Deadlines: MMAD
d. Handbook: Mohammad
1. Sub-Committee Update
2. Mohammad to receive update on HOW to institute updates
3. Call for Chapter Authors to review and provide any updates
e. Standards: Bruce Billedeaux
1. Bruce B now standard subcommittee chair, only open standard that we’re cognizant TC for is GPC-20
2. Reaffirmed 2018, Will need to be reaffirmed in 2022
3. BB has reached out to Patrick Carpenter in order to get consensus on support for reviving GPC-20.
4. BB will move on without his vote and submit to renew and develop a committee to review
f. Cybersecurity: Mike Galler
1. MTG Cybersecurity is now real
2. TC 1.5 members urged to join
3. TC 1.5 Cybersecurity to be dissolved
4. TC 1.5 Chair discretion, Discussed, General consensus is to dissolve
5. Vote to disband Cybersecurity Subcommittee: Mike Galler 1st, Bruce 2nd
6. Unanimous Yes to disband
g. Website: Mike Galler
1. Mike Galler to update roster on website
2. Mike P made suggestion for Chair to also clear roster and Basecamp members
3. Joshua New, Mike P and Mike Galler made progress on cleaning up website and Basecamp to align with Roster. Move to be done.
4. Mike P reasserts that we submit Minutes in 60 days, post to Basecamp, and post to Website
5. AITG – To complete Minutes sooner

8. Chairs Update
a. Chair’s Breakfast Update 1/26/2021
b. Reorganization Update – We voted to remain the same, working on action items to make sure we’re viewed as organized.
c. Move to support TC 1.5 remain a committee and continue meeting. Mike P 1st, Mike G 2nd, Discussion by BB that subcommittees remain in person and Main meeting is Virtual as it is more procedural.
1. Lindsey discussed that ASHRAE would like more subcommittee meetings per year. 
2. Joshua New discussed that ASHRAE is intending to support attendees attend more seminars and generate more income and cost less and require fewer rooms
3. Vote: Yes- Unanimous , No-None
4. TC is Reaffirmed
d. Lindsey King announces that she is resigning from ASHRAE and Chair position
1. TC 1.5 expressed appreciation for Lindsey’s participation and left the door open to rejoin in future. Lindsey will be missed.
2. Joshua New reflected on Lindsey’s time and support.
3. Joshua New discusses succession. Joshua will be Acting-Chair and is inquiring if TG will consider Vice Chair for Future Chair.
1. Mike P recommends that instead of changing Rollover terms is to let Lindsey roll off naturally and VC Joshua roll on in Summer 2021 and handle the meeting in June
e. Joshua discuss Vice Chair and Secretary roles
f. AIJN/AILK: Add Gerardo Alfonso as Provision/Corresponding Member
1. Alfonso expressed interest in pursuing further participation
g. 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. AIJN to add Mick and also Dane Christensen and Jeff Haberl

9. Review of TPS and new name
a. Lindsey King to contact new section head on status of TPS and new name
b. Section 1 didn’t want to lose the “Computer” aspect of name
c. There is a new Section head. 
d. TC 1.5 to reconsider in the future to pursue further

10. Incoming ASHRAE President
a. Incoming President requesting more support from TC1.5
b. No action has been taken toward this effort.
c. Lindsey feels TC 1.5 can and should be a part of moving ASHRAE forward technologically. 
d. TC 1.5 to consider how to participate this further.
e. Incoming Mick S. knows TC 1.5 is here and feels we are important

11. Ajourn
a. 4:30 PM EST




JOINT SUBCOMMITTE MEETING MINUTES

TC/TG/TRG No.            TC 1.5_  Joint Subcommittee                      		DATE:     January 16, 2020	

TC/TG/TRG TITLE:   		Computer Applications	

DATE OF MEETING: 	January 16, 2020  12pm EST        LOCATION:  Virtual


Attendance

Voting Members: 
· Lindsey King
· Bruce Billedeaux
· Tim Dwyer
· Dave Branson
· J Patrick Carpenter
· Carol Lomonaco
· Mike Pouchak
· Anthony Fontanini

Attendeesss (Members underlined):
· Lindsey King
· Joshua New
· Todd Gottshall
· Mike Galler
· Tim Dwyer
· Anthony Fontanini
· Dave Branson
· Mark Adams
· Gerardo Alfonso
· Mohammed Heidarinejad
· Parastoo Delgoshaei – NIST
· Mike Pouchak

AGENDA

Handbook: 

1. Lindsey King - Mohammed Heidarinejad
0. Next submission is 2023
0. We made it into the print version last round, need to match web version and print version

New Action Items:
1. Lindsey to request Mohammed to reconcile Print and Online versions of Chapter
1. Lindsey to clarify the dates of submissions
1. Mike Galler to review the Cybersecurity section of the Chapter.
1. Lindsey to solicit committee members to review other sections for any updates to the Online version for interim edits
3. Dave, Mike, Bruce, Todd were editors

Programs: Mike Galler

1. Current Programs 
0. 2 Co Sponsored Programs
1. Phoenix Proposals
1. Discussion of tracks
1. February 22, 2021 Submissions for Program due
1. Future Ideas
2. Drones – Bruce, Carol
2. Additive Manufacturing – Dave Branson
1. AIJN – Find 2 Speakers
2. RP-1801 – Todd
2. GPU Computing – Potentially Joshua?
3. AIJN-Potentially 1 Speakers
2. Emerging Apps
4. Social Media
4. Industrial IOT Sensors – Dave Branson
1. Will inquire with TC Controls 1.4 and Smart Buildings 7.5 to see if there are any BACnet or other new concepts to present
4. Digital Twinning – Stephen Roth
2. Joshua New is working with Google and Bentley
2. AIJN – to solicit speakers
4. Blockchain – Tim Dwyer
3. Related to currency for selling building data
3. Need to investigate the market for other examples of blockchain use
4. Cybersecurity Basics – Mike Galler
4. Mike Galler to present cybersecurity for small systems
4. Tim Dwyer is contacting some speakers in UK who could present if Phoenix is virtual which is assumed
1. Darryl Boyce
1. Other from CIBSE
4. AIMG – Circulate to members for speakers. Possibly Dave Branson contribution
4. Emerging Technologies – Nest, Ecobee, etc.
4. Arduino for HVAC

Standards: 
1. Bruce Billedeaux (Will present anything if needed at main meeting)

Research: Todd Gottshall

1. ASHRAE has suspended any funding of Research Projects in 2021 but are still accepting submissions
2. Research Project Status
A. RP-1810: gbXML Reference BIM Test Cases
i. Author: Stephen Roth
ii. Contractor: BuildSimHub, Weili Xu and Krishnan Gowri
iii. PMS Report 
1. In Month 19/20
2. Contractor completing final documentation
3. PMS will vote to approve, Following with TC vote to approve
iv. PMS
1. Todd Gottshall, TC 1.5
2. Dave Branson, TC 1.5
3. Noah Pflaum, NREL
4. Stephen Roth, TC 1.5
v. Potential Seminar for Phoenix
B. New RTAR Submission Deadlines
i. MMAD
ii. March 15, 2021
3. 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. AF reached out to Clayton Miller, no response yet.
v. TC 4.7 Data Driven Models meeting is coming up, AF will follow up there
vi. Different than RP, it is a direct funding opportunity for ASHRAE
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
2. Jeff Haberl – Daylighting, T A&M potential bidder
3. Stephen Roth potential bidder
ii. Develop Reference BIM Model for Lighting Model Compliance Testing – Daylight
1. New modeling study
C. Stephen Roth
i. Possible RP-1810 Follow on
ii. Stephen Roth submitting SBIR (Small Business) Grant/Building Technologies DOE for Interoperability
1. Grant for Prototype
2. Add on more test cases to the foundation on RP-1810
4. RAC Report
A. Todd to update after Chair Meeting

Emerging Applications: Anthony Fontanini 

1. General Discussion about Corresponding/Provisional Member status of regular attendees
1. Anthony assembled minutes (below)

Cybersecurity: Dave Branson

1. Cybersecurity MTG Liaison
1. Suggestion to dissolve TC 1.5 Subcommittee
1. Mike Galler kicked off first MTG meeting

Adjourn: 2:30 PM EST



Draft - Meeting Agenda
ASHRAE 2021 Winter Meeting –Virtual
TC 1.5 Computer Applications Emerging Application Subcommittee

Saturday, January, Full Subcommittee Meeting 12:00 pm - 2:30 pm ET

Chair: Anthony D. Fontanini, anthony.fontanini@nrel.gov, 720-527-9786 
Affiliation 
· Call to Order – 1:07 PM EDT
Attendance: 	
	Name
	Present?
	Voting Status
	Committee Position

	Lindsey King
	X
	Voting
	Chair

	Joshua New
	X
	Non-voting
	Vice Chair

	David Branson
	X
	Non-voting
	Cybersecurity Subc Ch.

	Anthony Fontanini
	
	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
	
	Voting
	Member

	John Crosby
	
	Voting
	Member

	Carol Lomonaco
	
	Voting
	Member

	Stephen Roth
	
	Non-voting
	Member

	Tim Dwyer
	X
	Voting (non quorum)
	



Other Attendees:  Mark Adams, Gerardo Alfonso, Parastoo-delgoshaei
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 29 (Basic) Avoid the Headlines! Today's Top 10 Security Best Practices for Controls (LIVE)
· Seminar 47 (Intermediate) Design to Achieve Net-Zero: Data Sharing and Interoperability Between Building Asset,

· New Business (brainstorming)
Research project – 
· Urban-scale building energy modeling (moved to TC4.7 multiscale building energy modeling (MBEM) subcommittee
Remove from agenda for future meetings
· Social media technologies

· Modelica language and functional mockup units (FMUs)
Active area. Plan is to replace parts of E+ with SPAWN of E+. Focused on controls. Hardware in the loop (Michael Wetter)
· Drones
FAA regulations are becoming more accommodating. Drone Highway in the sky. Food being delivered. Body parts to hospitals. 
Drones that follow you. Could be used for COVID detection.
· Additive manufacturing / 3D printing
Controls market. New materials (metals and plastics). Embedding sensors into foot stream equipment. Gaskets. Josh sent Dave 2 contacts for seminars. 
AI - Anthony to send Wale’s contact information.
· Mobile applications
App to detect COVID machine learning on vocal patterns. 
IFTTT app to link smart devices
· Web-services
AWS tools for database and querying - Athena, s3
VizStock for interacting at the building stock energy and characteristic datasets
· Big data modeling/mining
5-yr vision for every building energy models in the U.S.
AMI data and data mining with building characteristics and demographics
Presentations on how activities have changed with COVID
· Virtual and Augmented Reality
Virtual/Augmented reality meetings
TC 1.5 held a meeting with Avatars. Hard to concentrate when Avatars can do flip. Guess roughly 2005.
Advances in programs like Google Earth. 
Working on VR for duct insulation with drawings
· Artificial intelligence
Reinforcement learning for building controls (Prof. Nagy?)
Semantic modeling ASHRAE Standard 223
· FDD
· Building to grid integration
IBPSA BDE and DOE to share data more transparently
AI impacts what the government does (AITO formed 2019). Role of government. National Artificial Intelligence Office just launched. 
DOE BTO: Artificial intelligence for buildings initiative
Advances in GAN
· Other reflective markers to stop self-driving vehicles
· Wearable technologies
Filtration? Safety helmet. COVID sensory test, sweep a room. Bluetooth headset based on StarTrek pin. 
· Kaggle Competitions
Action Item: Anthony to check-in with Clayton Miller
Space Net for classification building footprints
Classification for building characteristics?
· Open Discussion
· CES/WIRED
Siemens on net-zero buildings
Clean technology: COVID
Thin cell solar cells. Keeping sensors alive based on LED lighting
Home cooling product winner of CES
· Notes from Tim Dwyer
· It's a Big Year for ‘Clean Tech’ at CES
· https://www.wired.com/story/ces-2021-clean-tech/?itm_campaign=BottomRelatedStories_CES&itm_content=footer-recirc
· These solar cells were a winner off a tech prize - look useful to keep those ubiquitous sensors active
· https://physicsworld.com/a/thin-film-solar-cells-make-champion-harvesters-of-ambient-light/
· (https://www.ces.tech/Innovation-Awards/Honorees/2021/Honorees/L/Low-Light-Indoor-Energy-Harvesting-Solar-Cells.aspx)
· Schneider - Net-Zero Homes: Myth or Reality?
· https://www.ces.tech/Articles/2021/January/Net-Zero-Homes-Myth-or-Reality.aspx
· HomeCool By OxiCool Inc
· https://www.ces.tech/Innovation-Awards/Honorees/2020/Honorees/H/HomeCool.aspx
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

· Next Meeting Time
June, 2021 – Phoenix, AZ, USA
· Adjourn – 2:06 PM
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