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TC/TG/TRG No.            TC 1.5_                                                		DATE:     January 31, 2022      

TC/TG/TRG TITLE:   		Computer Applications	

DATE OF MEETING: 	January 31, 2022 7:30 pm EDT   LOCATION:  Webex 

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

	Joshua New (Chair)
Parastoo Delgoshaei
(Secretary)
- Stephen B Roth
-Gerardo Alfonso
(Non-quorum)
-David Branson 
(Standards Chair)
-Timothy C Dwyer (VNQ)
-Patrick Carpenter
-Mike Pouchak






	Corresponding Members:
	Edward Ka Cheung Tsui

	Pornsak Songkakul
Michael Schwedler

	Carol Lomonaco

	Steven L Rosen
Jeff Haberl

	Jennifer Lather, YEA

	Mohammad Heidarinejad
(Handbook Chair)

	Arthur D Hallstrom

	Bing Dong

	Charles H Culp III

	John Crosby

	Mark Adams, YEA

	Anthony Fontanini
(Vice Chair, Emerging Applications Chair)

	Michael Galler
(Program Chair)

	Krishnan  Gowri

	Todd Gottshall
(Research Chair)

	Bruce Billedeaux
(Standards Chair)



	Provisional CMs:
Abiodun Olatokunbo Abiola
Alberto Antonio Granados
Arman Khalighi
Hashir P K
Vishnu Reddi
Dane Christensen
Niraj Kunwar
Seyed Ali Rooholghodos
Himanshu Sharma

	
	

	
	TAC CHAIR 
	Larry A Smith

	PROF DEV COMM (ALI)

	
Hugh McMillan

	
	TAC SECTION HEAD
	David Meredith
	STANDARDS LIAISON

	Craig Wray

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

	
	HANDBOOK LIAISON
	Guy Frankenfield
	
	

	
	
	
	
	


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


This is a complete listing of attendees at this and prior meetings.

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

	Las Vegas 
January 2022
	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
	X
	X
	X
	X
	New
	Joshua
	

	
	X
	
	
	
	X
	X
	
	Gowri
	Krishnan
	

	*
	X
	X
	X
	X
	X
	
	X
	Galler
	Michael
	

	X
	X
	X
	X
	
	
	X
	X
	Gottshall
	Todd
	

	
	
	
	
	
	X
	
	
	Rosen
	Steven
	

	*
	X
	X
	
	X
	X
	X
	
	Branson
	David
	

	X
	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
	X
	
	
	
	
	
	Alfonso
	Gerardo
	

	
	
	
	
	X
	X
	X
	
	Christensen
	Dane
	

	*
	X
	X
	X
	
	X
	
	
	Delgoshaei
	Parastoo
	

	*
	X
	X
	X
	X
	X
	X
	
	Heidarinejad
	Mohammad
	

	*
	
	X
	X
	
	X
	X
	
	Adams
	Mark
	

	
	
	
	X
	X
	X
	
	
	Dwyer
	Timothy
	

	
	
	
	X
	
	
	
	
	Haberl
	Jeff
	

	*
	X
	X
	X
	X
	X
	X
	
	Pouchak
	Michael
	

	X
	X
	X
	X
	X
	X
	X
	X
	Roth
	Stephen
	

	
	
	
	
	
	
	
	
	Hammerling
	Steven
	

	
	
	
	
	X
	X
	X
	
	Carpenter
	Patrick
	

	*
	X
	
	
	
	
	X
	
	Schwedler
	Mick
	

	
	
	
	X
	X
	
	
	
	Lather
	Jennifer
	

	*
	
	
	
	
	
	
	
	Kinney
	Kris
	Guest


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

ASHRAE TC/TG/TRG ACTIVITIES SHEET

DATE: 	Current as of January 31, 2022

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

CHAIR Joshua New	VICE CHAIR: Anthony Fontanini	  SECRETARY:  Parastoo Delgoshaei

	TC/TG/TRG MEETING SCHEDULE


	Location-Past 24 Months
	Date
	Location-Planned Next 24 Months
	Date

	Austin, TX / Zoom
	2020-06-30
	Toronto, ON
	June 25-29, 2022

	Chicago, IL – Virtual
	2021-01-26
	Tampa, FL
	June 24-28, 2023 

	Phoenix, AZ - Virtual
	2021-06-26
	Indianapolis, IN
	June 22-26, 2024

	Las Vegas, NV
	2022-01-31
	Phoenix, AZ
	June 21-25, 2025



	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

	N/A
	
	
	



	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 (old)

	Action Item
	Assigned To
	Description
	Status

	1
	 Anthony Fontanini
	To submit TC Activity Feedback Form submitted to section head by 9:00 pm on Tuesday the 1st.
	Open

	2
	Joshua New 
	To propose an official TC 1.5 objective in the next meeting
	Open

	3
	Joshua New
	To update the roster and save it by 02/15
	Open

	4
	Joshua New Mike Galler
	Action item: Joshua New to work with Mike Galler on the naming convention (Basecamp, ASHRAE website)

	Open

	        5
	Joshua New
Mike Galler
Mike Pouchak
	To review the basecamp content with 
1- Cybersecurity should be modified as MTG 
2- Move the agendas from the minutes folder 
	Open

	6
	Mike Galler
	To follow up with potential speakers
	Open

	7
	Joshua New
	To assign:
1-  Mick Schwedler as a corresponding member
2-  Mohammad Heidarinejad as the handbook subcommittee chair
3- Anthony Fontanini as the Emerging Applications subcommittee chair
	Open

	        8
	Joshua New
	To add GPC20 to the list of reports 
 
	Open

	9
	Joshua New
	To follow up with a letter Ballot in 4 days for RP-1810
	Open

	10
	Mohammad Heidarinejad
	To contact Krishnan to get update on the chapter status and work on updates on the following areas in the chapter:
· Cybersecurity
· Augment and Virtual Reality, and APIs
	Open

	11
	Joshua New
	To contact Bruce and check in with him
	Open

	12
	Everyone
	To think about ideas on stretching ASHRAE and bring the community to new directions out of the comfort zone.
	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: 7:38 PM PST Joshua New (Chair)
2. Roll call: 
Voting Members Present: Joshua New, Stephen Roth, David Branson, Mike Pouchak, Parastoo Delgoshaei, Gerardo Alfonso (Quorum)
Voting Members Not Present: Patrick Carpenter, Tim Dwyer (non-quorum)

3. Introductions: Performed

4. Attendees: (See above)

5. Approval of Agenda for Las Vegas Meeting (January 2022) 
· David Branson moved, Parastoo Delgoshaei Seconded
· Approved 4/4 Unanimously 

6. Approval of minutes of Annual Meeting (June 2021) in Basecamp
· David Branson moved, Stephen Roth Seconded
· Approved 4/4 Unanimously 

7. Report from the Chair/Announcements                                                     New

· First 20 minutes complete inaudible as meeting was moving forward.
· TAC reduced meeting during winter conference by 50%
[image: Table

Description automatically generated]

· Average project size is $83,887.
· Support for decarb, electrification, resiliency, and climate change was by far the biggest interest area for ASHRAE
· Paris Accords – half by 2030 and net-zero building stock by 2050
· Task Force for Building Decarbonization (15 members, 9 groups, 100 international volunteers, ASKTAC@ASHRAE.net for questions/concerns)
· Leadership – pick 1 or 2 to focus on: visionary, change agent, strategic planner, team builder, team manager, problem solver, servant.
· Chairs should->shall maintain balance of interest groups within the TC
· Chairs need to update roster online by 2/15; submit after section head approves membership changes
· Management By Objectives (MBO) template from Strategic Plan (ashrae.org->About)

[image: A screenshot of a computer

Description automatically generated with low confidence]
David Branson reported that there are currently 51000 active members in ASHRAE.
Gerardo Alfonso: Imbalance membership is not just for voting members and applies to the general participation.

Action item: Joshua New to propose an official TC 1.5 objective in the next meeting.

8. Section Head Update                                                                                    Meredith/Metzger

· Website and Basecamp: Please make sure your website and Basecamp site are up to date.
· Functional Group Evaluation Workbook: Please complete the attached FG Evaluation Workbook.
· Roster: Please work to complete roster updates for future group leadership – you should have received an email from Tara Thomas on January 17th with a link to update your roster – once updates are included, please click save and let Dave know (please don’t click submit).
· Publications are looking for topics for training
· More efforts on recruiting more YEA members

Action item: Anthony Fontanini to submit TC Activity Feedback Form submitted to section head by 9:00 pm on Tuesday the 1st.

Action item: Joshua New to update the roster and save it by 02/15
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.

· Joshua New emailed forms and requested input on 8/28/21 with no response, followed-up today (1/31/22), received requests shared in “Section Head update” with plan to follow-up when submitting documents on change of Title and Purpose. 

· Mike Pouchak: The term emerging (in the title) would narrow the focus of the work of the TC.

· Considering the amount of time and thinking on this topic, The committee will move forward with the proposed title and purpose.

10. Website								Galler
· Joshua New acknowledged the good job of Mike Galler on website.
·  Two websites that TC 1.5. uses:
· ASHRAE TCS for external and public use and information about upcoming meetings
· Basecamp information is only accessible for the members 


                 Action item: Joshua New to work with Mike Galler on the naming convention
                 Action item: Mike Galler to review the basecamp content with Mike Pouchak and Joshua New:
3-  cybersecurity should be modified as MTG 
4- Move the agendas from the minutes folder 

11. Membership Roster Activity						   New

· Joshua New – Chair and Voting Member
· Anthony Fontanini – Vice Chair
· Parastoo Delgoshaei – Secretary and Voting Member
· Mike Galler as Webmaster since 2017
· Todd Gottshall as Research Subcommittee Chair	
· Promote Gerardo Alfonso to Voting Member
· Promote Stephen Roth to Voting Member
· Added Jeff Haberl as Corresponding Member
· Added Dane Christiansen as Corresponding Member

                    Action item: Joshua New to assign:
4-  Schwedler Mick as a corresponding member
5-  Mohammad Heidarinejad as the handbook subcommittee chair
6- Anthony Fontanini as the Emerging Applications subcommittee chair

12. Review of previous Activity Report, Votes, and Action Items	              Delgoshaei
· No votes
· See the old business for open action items.

13. Subcommittee Reports: 
a. Cybersecurity		          			                          Mike Galler
· The group met in December 
· Had a column in the journal about cyber security 
· Planning to publish a column about cybersecurity bi-monthly
· The goal is advocacy for cybersecurity 
 Action item: Joshua New to add GPC20 to the list of reports 
 
David Branson gave and update on GPC20
· Documenting HVAC&R Work Processes and Data Exchange Requirements
· To define a systematic procedure for documenting work processes (Use Cases) and data exchange requirements for specific HVAC&R activities.
· Recently was revised to expand their focus

b. Emerging Applications:                                                                  Anthony Fontanini 
AI- RTAR for EULP results and inverse modeling toolkit.
 Possible program item: How are current ASHRAE members using social media technologies and applications? Tony to structure this as a panel. Reach out to Carol for support on how to structure panel
· Carol to follow up with Bruce for potential program item about drones. Possible presenters: Georgia Tech – talk to Josh, Bentley Systems – Dru Crawley, ANL Ralph Muehleisen., Texas A&M – Talk to Jeff Haberl
· Loads toolkit could be a Modelica FMU. Could be together with TC 4.7. Toolkits. For Jeff or Tony to bring up in TC 4.7 SCM.
· Where do we explain what programming languages and tools are used? Do we need a handbook chapter? Mohammad to stub out a section in the handbook.
· RTAR for End-use load profiles project results and Inverse modeling toolkit? Jeff and Tony to discuss

c. Research                                                                                                   Todd  Gottshall
· RP1810 is finished 
· Not any outstanding RTAR or work statement
· Todd Gottshall motioned, Dave Branson seconded, and TC1.5 voted to approve the final report of RP-1810, passing with a vote of 6-0-1 CNV on 8/31/21. Mike Vaughn notified on 9/23/21.
· Dave Branson and Jeff Haberl to follow up on RP1468
· Jeff Harbel and Tony testing ASHRAE inverse modeling toolkit to decompose building data for a potential RTAR
· Mike Pouchak: Suggested working on PTAR and work statements even though funding is limited due to the AHR Expo cancellations for the past two years. There is currently a queue for funding items and they will be reviewed in the order they are received.

             Action Item: Joshua New to follow up with a letter Ballot in 4 days for RP-1810.
                    


d. Programs:                                                                                                          Mike Galler

1. ASHRAE Annual Meeting | June 25-29, 2022 | Toronto, ON, Canada
a. Thursday, February 17, 2022: Extended Abstract Paper Due
b. Thursday, February 17, 2022: Program (Seminar, Forum, Workshop, Debate and Panel) Proposals Due
c. Friday, February 18, 2022: Conference and Technical Paper Final Accept/Reject Notifications
d. Friday, March 18, 2022: Extended Abstracts Accept/Reject Notifications
e. Friday, April 01, 2022: Debate, Panel, Seminar, Forum, Workshop Accept/Reject Notifications

· Seminar 20: “HVAC Design, Control and Operation of Hospitals After COVID- 19 Fiasco” was well attended on Monday 31st
· Seminar 35: “Energy Modeling and Performance Assessment of Fuel Switching retrofit strategies with air-to-water heat pump central plant” systems was sponsored by this TC.

· The seminars for Toronto conference should be requested as Hybrid since some people may not be able to travel.

Suggested Seminar Topics:
· CPU/GPU apocalypse 
· Drones
· A panel on how ASHRAE members are using social media technologies and applications?
· FMU and Modelica toolkit 
· Security of BIM
· Blockchain for HVAC applications
· Different decarbonization policies for cities
· Web service/API: How ASHRAE is embracing API for weather, ASHRAE Building EQ

e. Handbook:                                                                                 Mohammad Heidarinejad
Action item: Mohammad Heidarinejad to contact Krishnan to get update on the chapter status
And work on updates on the following areas:
· Cybersecurity
· Augment and Virtual Reality, and APIs

f. Standards:                                                                                             Bruce  Billedeaux
No updates
                   
                  Action item: Joshua New to contact Bruce and check in with him

14. Old Business

· Carol Lomanacoto organize presentation proposal on Drones
· Dave Branson to follow up on drone seminar 
· Mohammad Heidarinejad to reach out to Mike Vaughn for digital version of chapter
· Mohammad Heidarinejad to follow up on any updates on GPC-20
· Joshua New to review TC MOP for Advanced Meetings
· Joshua New To follow up for a mail ballot

15. New Business

· Gerardo Alfonso is to roll on after Toronto as the webmaster.
· ASHRAE President, Mick Schwedler, asked for feedback about the conference experience and it was suggested that there is room for improvement in the area of IT and communication infrastructure. 

Action item: everyone to think about ideas on stretching ASHRAE and bring the community to new directions out of the comfort zone.

16. Adjourn
· David Branson moved, Parastoo Delgoshaei Seconded
· 9:42 PM ED
17. Next Meeting: Toronto, Canada, June 25-29, 2022



Subcommittee Minutes

Meeting Agenda
ASHRAE 2022 Winter Meeting – Hybrid
TC 1.5 Computer Applications Program Subcommittee

Sunday, January 30th, Meeting 7:00 pm - 8:00 pm PT
Chair: Mike Galler


Two seminars were accepted for sponsorship/co-sponsorship
1. Seminar 20: HVAC Design, Control and Operation of Hospitals After COVID-19 Fiasco
Sponsor: 1.4
· Monday, January 31, 9:45 AM - 10:45 AM, Room: Augustus III/IV
2. Seminar 35: Energy Modeling and Performance Assessment of Fuel Switching Retrofit Strategies with Air-to-Water Heat Pump Central Plant Systems
· Wednesday, February 2, 8:00 AM - 9:30 AM, Room: Neopolitan I/II
· Moved to Toronto, due to travel being cancelled (Krishnan)

Toronto Tracks:
· Tracks: 
1. Fundamentals and Applications
2. HVAC&R Systems and Equipment
3. Research Summit
4. Connected Buildings, Connected Communities
5. Cold Climate Building System Design, Operation and Resilience
6. IAQ, Energy Use, Comfort and Health of Sustainable Buildings
7. Professional Development and Education
8. Buildings in the Aftermath of COVID-19
· Deadlines
· Thursday, Feb. 17, 2022: Extended Abstract Paper Due
· Thursday, Feb. 17, 2022: Program (Seminar, Forum, Workshop, Debate and Panel) Proposals Due
· NOTE- extended to Feb 22 due to unspecified error on web page
· Friday, Feb. 18, 2022: Conference and Technical Paper Final Accept/Reject Notifications
· Friday, March 18, 2022: Extended Abstracts Accept/Reject Notifications
· Friday, April 01, 2022: Debate, Panel, Seminar, Forum, Workshop Accept/Reject Notifications

Discussion – new topics (some continued from Emerging Apps)
· Panel on how ASHRAE members are using social media and application (Fontanini).
· Mobile apps- how is ASHRE embracing mobile app technology? (Fontanini)
· Modelica/FMUs - RP 1661 (toolkit) - Fontanini will see if there will be any program content from RP
· Inverse model toolkit - possible future program item?
· CPU/GPU apocalypse – J. New- seminar on GPU/CPU Computing- can suggest speakers
· Roth- Blockchain for refrigerant compliance, Solidity- blockchain language, will organize seminar on blockchain for Toronto.
· Drones – Possible seminar with Lomonaco and Billedeaux.
· Computer Security Basics (Mike Galler), Securing your BIM/Lifecycle cybersecurity






































Meeting Agenda
ASHRAE 2022 Winter Meeting – Hybrid
TC 1.5 Computer Applications Emerging Application Subcommittee

Sunday, January 30th, Full Subcommittee Meeting 6:00 pm - 7:00 pm PT

Chair: Anthony D. Fontanini, anthony.fontanini@nrel.gov, 720-527-9786 
Affiliation 
· Call to Order – 6:04pm PT
· Attendance: 	
	Name
	Present?
	Voting Status
	Committee Position

	Gerardo Alfonso
	
	Voting
	Member

	Bruce Billedeaux
	
	Non-voting
	Standards Subcommittee Chair

	David Branson
	X
	Voting
	Member

	Patrick Carpenter
	
	Voting
	Member

	Parastoo Delgoshaei
	X
	Voting
	Secretary

	Tim Dwyer
	
	Voting (non quorum)
	Member

	Anthony Fontanini
	X
	Non-voting
	Vice Chair, Emerging Applications Subc ch

	Michael Galler
	X
	Non-Voting
	Program/Webmaster/Cybersecurity Sub Ch

	Todd Gottshall
	
	Non-voting
	Research Subcommittee Chair/Secretary

	Krishnan Gowri
	
	Non-voting
	Member

	Mohammad Heidarinejad
	X
	Non-voting
	Handbook Subcommittee Chair

	Carol Lomonaco
	X
	Non-voting
	Member

	Joshua New
	X
	Voting
	Chair

	Michael A Pouchak
	X
	Voting
	Member

	Steven Rosen
	
	Non-voting
	

	Stephen Roth
	X
	Voting
	Member

	John Crosby
	
	Non-voting
	Member



Other Attendees:  Emmanuel Omere, Gene Naroditsky, Michael Do, Jeff Haberl, Mark Adams, Kristopher L Kinney
Chair’s Report
· Welcome old and new attendees and encourage participation.

· Review of Action Items and Activities from previous meeting 
· AI – Carol to follow up with Bruce for potential program item about drones, Tony to send contact to introduce Ralph
Still interested, and will follow up for next meeting
· AI - Dave to look into the tracks and see if the additive manufacturing seminar will fit in upcoming program
Organized a seminar and submitted but not accepted.  (from discussion in Program, drop from future discussion)
· Program Review for this meeting:
· Seminar 20: HVAC Design, Control and Operation of Hospitals After COVID-19 Fiasco
· New Business (brainstorming)
Research project – 
· Social media technologies
Josh – Impressed how mature the technology has become.
Dave – How quickly things change
Josh – Mostly PR in our industry.
Jeff – In the past TC 1.5 has have success with previous applications demonstrations. Our industry might be lacking skills in this space to make an impact. Multi-media toolkit.
Tony – Possible program item: How are current ASHRAE members using social media technologies and applications?
Dave – Might work as a panel.
AI – Tony to structure this as a panel. Reach out to Carol for support on how to structure panel
· Modelica language and functional mockup units (FMUs)
Mike P – Might be an RP using FMUs. (RP 1661: https://www.colorado.edu/lab/sbs/ashrae-wse )
Jeff – typically M. Wetter or W. Zuo
Joshua – Spawn E+ has been released. (https://www.energy.gov/eere/buildings/articles/its-alive-after-five-years-lab-spawn-energyplus-finally-here)
Josh – Lots of funding going into Modelica, what is the role of ASHRAE? Currently Modelica is slow.
Jeff – Loads toolkit could be a Modelica FMU. Could be together with TC 4.7. Toolkits.
AI – For Jeff of Tony to bring up in TC 4.7 SCM.
Josh – Modelica can do Hardware in the loop.
Mike – Does Modelica need to run in real time?
Josh – Not necessarily. Hardware in the loop can be done using FMUs.
Jeff – Where do we explain what programming languages and tools are used? Do we need a handbook chapter.
AI – Mohammad to stub out a section in the handbook.
· Drones
Jeff – Used in the construction industry
Carol – Bridge collapse in Pittsburg used a drone.
Carol – Bucks stadium, used drones to report progress instead of a report
Josh – Time lapse
Jeff – Possible seminar or forum. 
Mike P – Inspection and surveys for the construction industry
Mike G – Effecting the design decisions, so people do not need to go up
Jeff – Study done used to create a BIM
Josh – ANL infiltration (Ralph), digital twins, Bentley systems, others Tony missed
	Georgia Tech – talk to Josh, Bentley Systems – Dru Crawley, ANL Ralph M., Texas A&M – Talk to Jeff Haberl
· Additive manufacturing / 3D printing
Dave – Lot of work in the industry, but not sure if this will work as a seminar. Move discussion to Program.
· Mobile applications
Jeff – Building assessments, checking T/RH/CO2
Stephen Roth – Mature industry, but unique applications still exist. ASHRAE have not requested anything lately
Josh – Should ASHRAE move towards API access for publications and books instead of print copies?
Stephen –BEQ Building energy quotient? One example of ASHRAE using an API. Focused on Commercial.
	Data.ashrae.org trying to build up. Could be a couple years out
Dave – Seminar: How is ASHRAE embracing technology?
· Web-services
Jeff – Texas A&M has an API for their code compliance tool.
Josh – Would like to see more of a “mash up” of APIs
Jeff – Could get a group of people together for code compliance. Also lighting analysis. APIs might be too slow. RADIANCE MIT.
Josh – Cornel GPU integration for E+, but limited
Jeff – CPU/GPU Apocalypse, seminar
Josh – Hybrid systems for HPC
· Big data modeling/mining
Jeff – Inverse modeling toolkit. Perfect data mining tool for data mining. Show that coefficients have meaning. Can drive 
Tony – EULP project
	Project Website: https://www.nrel.gov/buildings/end-use-load-profiles.html 
	Published Data: https://data.openei.org/submissions/4520 
	AI – RTAR for EULP results and Inverse modeling toolkit? Jeff and Tony
Josh – Every building in America. 
New, Joshua R., Adams, Mark, Bass, Brett, Berres, Anne, and Clinton, Nicholas (2021). "Model America - data and models of every U.S. building. [Data set]." Constellation, doi.ccs.ornl.gov/ui/doi/339, April 14, 2021. [DOI]
https://bit.ly/virtual_epb
Jeff – Demonstration project what can people do in these data
· Virtual and Augmented Reality
· Artificial intelligence
Jeff – What model, what kind of model is the best pre-processor, what type of models static dynamic.
AI – Jeff to bring up in TC 4.7 DDM. TC 4.7 Energy Calcs has a subcommittee called Data Driven Modelling (DDM)
· Wearable technologies
· Kaggle Competitions
Jeff – Check with Clayton Miller about Predictor Shootout 4. Classification problem rather than prediction Machine learning problem.
· Open Discussion
Jeff – Chrysler motor company was the first model of the space shuttle. SIMBA was reconstructed by NASA. Chrysler had a big computer at the time. Response factors were part of these tools.
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
AI – Possible program item: How are current ASHRAE members using social media technologies and applications? Tony to structure this as a panel. Reach out to Carol for support on how to structure panel
AI – Carol to follow up with Bruce for potential program item about drones. Possible presenters: Georgia Tech – talk to Josh, Bentley Systems – Dru Crawley, ANL Ralph Muehleisen., Texas A&M – Talk to Jeff Haberl
AI – Loads toolkit could be a Modelica FMU. Could be together with TC 4.7. Toolkits. For Jeff of Tony to bring up in TC 4.7 SCM.
AI – Where do we explain what programming languages and tools are used? Do we need a handbook chapter? Mohammad to stub out a section in the handbook.
AI – RTAR for End-use load profiles project results and Inverse modeling toolkit? Jeff and Tony to discuss

· Next Meeting Time
June, 26th 2022 – Toronto, ON, Canada
· Adjourn – 7:05 pm PST












Meeting Agenda/Minutes
ASHRAE 2022 Winter Meeting – Hybrid
TC 1.5 Computer Applications Research Subcommittee

Sunday, January 30, 2022, 8:00-9:00 PST 
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
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	Mohammad
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	Jeff
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	Rakha
	Tarek
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	Schwedler
	Mick
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	Eric
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	Artem
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	Jennifer
	Guest

	
	
	
	
	X
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	Carl
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	Cormier
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	Kim
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Abbreviations:  	*= E-Meeting attendee (not physically present)
1. 

2. Review of Agenda
3. New Business/Followup:
A. Research Project Status
i. RP-1810: gbXML Reference BIM Test Cases
1. Author: Stephen Roth
2. Contractor: BuildSimHub, Weili Xu and Krishnan Gowri
3. Final Report on Basecamp
a. Summary and impact from Stephen Roth
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. March 15, 2022

4. NEW RTAR / Workstatement Ideas
A. Anthony Fontanini
i. Follow on to Kaggle competition (Great Energy Predictor III)
1. Jeff H/Anthony F possibly to follow up
ii. Co-Sponsor with 4.7 (Main) and SSPC135 WG-SI
iii. Extract Brick Codes from sensor data. 
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. Work relied on predetermined assumptions (core/perimeter zoning)
3. Jeff H student has some new models that might be further developed
ii. Develop Reference BIM Model for Lighting Model Compliance Testing – Daylight
1. New modeling study: Daylighting, Radiance, Bim to Daylight to Thermal
2. Jeff H/Dave B to follow up
C. Stephen Roth
i. Possible RP-1810 Follow on
D. Anthony Fontanini
i. ASHRAE Inverse Modeling Toolkit to decompose building data into end use components 
ii. Database of modeled
iii. Inverse Modeling Toolkit series of regressions to produce coefficients
1. End-Use Load Profiles published simulated data for the U.S. Building Stock: https://data.openei.org/submissions/4520
2. Open Energy Data Initiative (OEDI)
3. The Open Energy Data Initiative (OEDI) is a searchable online software discovery platform and knowledge base, developed by NREL, and powered by OpenEI: Open Energy Information.
4. Presentation given to IBPSA: https://ibpsausa.org/video-directory/end-use-load-profiles-for-the-u-s-building-stock-residential-stock-model-calibration-and-validation/
5. http://www.eeperformance.org/uploads/8/6/5/0/8650231/ashrae_-_inverse_modeling_toolkit_-_numerical_algorithms.pdf
E. Jeff H
i. Data Intervals: 1 Minute data sets
ii. Example: 1 minute data on water heaters, can divine incoming water temperate and outlet temps. 
iii. Pecan Street: Submetering homes in Texas, 1 minute data
1. Other services: Nilm, 1 khz, 
2. Sense
3. Mark Adams, Above 1 khz signal monitoring
4. Principal component analysis
iv. Perhaps more appropriate in TC 4.7, in TC 1.5 can be more broad and not focused on building energy
F. Decarbonization Track
i. Idea: Right size heating plants
ii. Idea: Monitoring Renewable and Traditional Plants and making that data available to consumers for them to make educated decisions
iii. NREL/AF: Long run rates to 2050 
1. Long-Run Marginal Emission Rates: https://www.nrel.gov/analysis/cambium.html
2. Cambium
3. Cambium data sets contain hourly emission, cost, and operational data for modeled futures of the U.S. electric sector with metrics designed to be useful for long-term decision-making.
4. Database helps explore what the grid will do under different load scenarios
5. DOE 
a. Also looking into emissions and using Cambium
iv. Policies
1. Current Policies
2. Bay Area cities, Seattle, Boston, Cities in Canada
3. Potential Presentation/Program
a. Anthony F
i. Los Angeles 100 
ii. LA Muni
1. LA100: Getting LA to 100% Renewable Energy - https://www.nrel.gov/analysis/los-angeles-100-percent-renewable-study.html
2. LA100: The Los Angeles 100% Renewable Energy Study
3. NREL is providing rigorous, integrated engineering-economic analysis to the Los Angeles Department of Water and Power (LADWP) through the Los Angeles 100% Renewable Energy Study (LA100).
G. Machine Learning Modeling
i. https://bit.ly/AutoBEM
5. RAC Report
A. Traditional Budget: $2.7 million and 12-15 awards a year
B. Current Budget: $1.7 million and no new awards
C. Will only cover the projects currently under contract. No new awards. 65 Projects/$16
D. Though there are 28 TRP (bids) going out in Spring 2022
E. New Strategic Research Plan (https://www.ashrae.org/technical-resources/research/research-strategic-plan)
i. 1. Resilience
2. IEQ – Environmental Quality in Occupied Spaces and Impacts on Work and Learning Health and Well Being, and Transmission of Airborne Infectious Viruses
3. Sustainability, Decarbonization, Energy and Resources
4. HVAC&R Equipment, Components, and Materials
5. Tools and Applications
6. Education and Outreach
F. New-ish PTAR: Similar to Research but for Publications
G. New Research Basecamp channel for Research chairs
H. In development, a web-based Submission platform for research and programs
6. Next Meeting Time 
A. Annual, 2022 – Toronto Hybrid
7. Adjourn
8. Attendance 
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