
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC.

TC9.3 Agenda

June 27, 2023
Hybrid Meeting (Chicago, IL: Marriot Marquis Chicago & Virtual

All times are Central Standard Time.

	Committee
	Day
	Date
	Start
	End
	Room
	Location

	GPC 23 Rail/Mass Transit Guideline and Mass Transit Subcommittee
	Monday
	01/22/2023
	2:30 PM
	5:30 PM
	Geology (2)
	Hybrid

	GPC 23 Rail/Mass Transit Guideline and Mass Transit Subcommittee
	Tuesday
	01/23/2023
	1:00 PM
	3:00 PM
	Geology (2) 
	Hybrid

	TC 9.3 Programs Subcommittee
	Tuesday
	01/23/2024
	9:00 AM

	12:00 PM
	Your own
	Online

	TC 9.3 Handbook Subcommittee 
	Tuesday
	01/23/2024
	9:00 AM
	12:00 PM
	Your own
	online

	TC 9.3 Automotive Subcommittee
	Tuesday
	01/23/2024
	9:00 AM

	12:00 PM
	Your own
	online

	TC 9.3 Research Subcommittee- Business


Presentations
	Tuesday
	01/23/2024




Pres: TBD
	9:00 AM

	12:00 PM
	Shedd AB(2)
	Hybrid & Online (w/E-31B)

	TC 9.3 Transportation Air Conditioning Main Committee
	Tuesday
	01/23/2024
	9:00 AM
	12:00 PM
	Shedd AB (2)
	Hybrid

	SSPC161 SSPC 161 Air Quality Within Commercial Aircraft
	Tuesday
	01/23/2024
	1:00 PM
	3:00 PM
	Algebra Board Room (2)
	Hybrid



The Participant Web Meeting links are as follows: 
	TC 9.03 Mass Transit and GPC 23
	https://events.rdmobile.com/Asset/Download/a933564d-2bba-4564-bb7a-b683019dbdb0 (Monday)
https://events.rdmobile.com/Asset/Download/0e5b6017-0e98-4b9f-bc3f-fef0fd659025 (Tuesday)

	TC 9.03 Programs
	Use Main Committee Meeting

	TC 9.03 Handbook
	Use Main Committee Meeting

	TC 9.03 Automotive
	Use Main Committee Meeting

	TC 9.03 Research
	Use Main Committee Meeting

	TC 9.03 t Main Committee 
	https://events.rdmobile.com/Asset/Download/d80bb7ba-3525-4a17-b3c5-816abef8b7a6 

	SSPC 161
	https://events.rdmobile.com/Asset/Download/db7f52e1-fa9a-48d5-9c66-263bcfc4990a




Agenda


9:03 Call to Order & Establishment of Quorum; Online 
a. Introductions
	
	Name
	Voting
	YEA?
	Location

	
	Byron Jones
	VM
	N
	Virtual

	
	Rene Beaulieu
	VM
	N
	Virtual

	
	Ken Warren
	CM
	N
	Virtual

	
	Florian Mayer
	CM
	N
	Virtual

	
	G.D. Mather
	VM
	N
	Virtual

	
	Francisco Caicedo
	CM
	N
	Virtual

	
	Daniel Tandoi
	CM
	N
	Virtual

	
	Richard Fox
	CM
	N
	In Person

	
	Brad Cochran
	Section Head
	N
	In Person

	
	Andreas Bezold
	VM
	N
	In Person

	
	Alex Schmig
	VM
	Y
	In Person

	
	Aaron Mcfarlane
	PCM
	N
	In Person

	
	Michael Levin
	VM
	N
	In Person

	
	Jim Bushnell
	VM
	N
	In Person

	
	Medhat Hanna
	CM
	N
	In Person

	
	Ben Thiesse
	VM
	N
	In Person

	
	Judith Anderson
	VM
	N
	In Person

	
	Lubos Foreit
	CM
	N
	In Person

	
	Catherine Thibaud
	CM
	N
	In Person

	
	Stephen Trent
	VM
	Y
	In Person

	
	Rahul Dixit
	CM
	N
	In Person

	Sum
	21
	10-0-0-3
	2
	 


a. 
b. Roster Update
a. ID voting member roll-off after 2024 Winter Meeting
i. No Members rolling off
1. Discussion about adding Lubos as voting member
a. Initially rolled off so term as chair would be a voting member.  Able to roll back on now.
b. ID voting member additions (we have 13 VM currently, allowed 16)
i. 10 Present 3 Absent
ii. Christopher McDaniel-current webmaster
iii. Lubos Forejt-current vice chair
iv. Alex Schmig-current secretary
v. Anthony Di Lorio
c. Review committee positions (new/continuing)
i. Lubos asking for new programs subcommittee chair
1. Catherine interested in becoming new programs subcommittee chair
a. Vote 10-0-0-3
d. Leadership Changes
i. N/A

9:30 Old Business

a. Approval of Minutes from January Atlanta Meeting
a. Michael Levin, Jim Bushnell seconds (10-0-0-3)

b. Safety Standard for Transportation Refrigerating Systems (w/SSPC 15)
a. Alex gave overview of activity
i. Standards committee approved TPS and put out call for membership



9:50 New Business

a. Research- Andreas Bezold

1. RTAR 1968- Mass Transit
a. Update on RTAR – Optimize outside-air supply for passengers in a light-rail/subway car environment.
2. Brief Overview of Presentations from 1/16
a. Research budget increased to $5.5M No projects in the queue
b. Co-funded projects have a better chance of getting moved forward


b. Subcommittee Reports and Handbook Chapter Approval Status
a. Handbook chapters published Summer 2023
i. Chapter 14 published as-is.
1. Need for more engaged members to support chapter 14.

1. Automobile & Chapter 11 -GD Mathur
a. PowerPoint &Update attached
b. Discussion on PFAS and TFA
c. Desire to create program for future conference
d. 


2. Mass Transit & Chapter 12-Rene Beaulieu
a. RTAR 1968 Andreas to provide additional feedback
i. Optimize outside-air supply for passengers in a light-rail/subway car environment
b. Investigating the impact or influence of ASHRAE STD 241 on transport
c. Rail keeping an eye on refrigerant trends
d. 2027 will be the next revision to the handbook
i. Need to start working on it after Orlando
ii. GD to summarize these dates for Indianapolis

3. Aviation & Chapter 13– Richard Fox

4. Ship & Chapter 14-Kevin Glover 

c. Program Subcommittee- Lubos Forejt  (15 min)
a. Last meeting was January
b. No programs in Chicago
c. Future Programs
i. P. Lebbin (NRC) offered to present up to three papers: 
1. Research Plan for Disease Transmission Risk in Air Travel (2+3 years, FAA sponsored research just launched) Jammie Bennet, they were modeling, preparing for next pandemic; 
2. Updating  guidance on carrying dry ice onboard aircraft (research was its final-reporting stage); 
3. Bioaerosols to evaluate technologies to decrease the airborne disease transmission risk (program completed in early 2023)
ii. Cabin IAQ and Build-up of Cabin CO2
1. GD Mather offered to present on cabin IAQ (UV based photocatalysis system for virus destruction) and Build-up of Cabin CO2 and effect on drivers’ alertness/safety
iii. PFAS in the US for Transportation
1. GD Mather – based on PowerPoint presentation during automobile subcommittee report
d. Feb 26 is the deadline for Indianapolis
1. Fundamentals & Applications
2. HVAC&R Systems and Equipment
3. Research Summit
4. Professional Development
5. Electrification: Possibilities and Pitfalls
6. Artificial Intelligence and the Built Environment
7. Building Life Cycle Assessment
8. Legislation, Standards, Codes and Guidelines
ii. 

e. 

Additional Notes 
d. Standards Report

a. Aircraft-SSPC161- Richard Fox
i. Update of sensing CO2
ii. Planned Meetings for 2024
1. March 12, 2024 – Meeting #1
2. April 23, 2024 – Meeting #2
3. June 4, 2024 – Meeting #3 and also the Annual SSPC161 Virtual Meeting. ASHRAE Scheduled meeting in Indianapolis, IN is June 22-26, 2024.
4. July 16, 2024 – Meeting #4
5. August 27, 2024 – Meeting #5
6. October 8, 2024 – Meeting #6
7. November 19, 2024 – Meeting #7
8. December 31, 2024 – Cancelled – Next meeting will be face-to-face in Orlando, FL  February 10-12.  

iii. SSPC161 also voted to hold the Summer meeting virtually and the winter meeting face-to-face. 
b. Mass Transit-GPC 23- Rene Beaulieu
i. Goal to release revision in 2026
ii. Planning to have final draft ready by beginning of 2025
iii. 

c. Ship-Standard 26- Kevin Glover 
i. N/A

e. Next Meeting Date and Location
a. Annual Conference June 22 to 26, 2024 Indianapolis 
i. Stephen proposed meeting virtually only in summer meetings.
ii. Stephen to reach out with survey to schedule virtual meeting 
f. Section Head Report
a. How to better connect chapter to local/regional activities and vice versa 
b. New MTG MTG-Generative AI
i. How to best utilize AI within ASHRAE
c. New Section group “9.13 Space”
d. 1% of ASHRAE membership are fellows (TC 9.3 has 3 fellows present!   Nice work!)
e. Looking for applications for the Hightower Award


12:00 Adjournment- 
Rene makes motion to adjourn Jim seconds
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FW: TC 9.3 - My Presentations for Tomorrow's Meeting - Handbook and Automobile SC Meetings

		From

		Trent (US), Stephen M

		To

		Schmig, Alex

		Recipients

		alexander.schmig@trane.com



Alert: This is an external email. 



 



 



From: gd.mathur@highly-marelli.com <gd.mathur@highly-marelli.com> 
Sent: Sunday, January 21, 2024 5:04 PM
To: Trent (US), Stephen M <stephen.m.trent@boeing.com>
Subject: [EXTERNAL] TC 9.3 - My Presentations for Tomorrow's Meeting - Handbook and Automobile SC Meetings



 



	EXT email: be mindful of links/attachments.




 



Good evening Stephen:



 



Hope you are doing well.  Are you in Chicago?



 



Attached are my presentations for tomorrow’s TC 9.3 meetings.    Please let me know if you have any questions.



 



Best regards,



 



G.D. Mathur



 





TC 9.3 Automobile & Handbook SC Reports, Chicago, Jan 22, 2024.doc
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AGENDA


ASHRAE TECHNICAL COMMITTEE 9.3


Transportation Air Conditioning



Handbook Sub-Committee Report, Chicago, Jan 22nd, 2024


Hybrid Meeting, January 22nd, 2024, 9am-Noon CST



Last Handbook & Automotive SC meetings held on June 22nd, 2023 virtually (Tampa).




Attendance: B. Jones, J. Bushnell, C. McDaniel, A. Diiorio, R. Fox, G.D. Mathur



Handbook SC Meeting: 


Chapters – The following 4 chapters were published in 2023 HSHRAE Handbook – HVAC Applications.  The handbooks were delivered to the members by end of June 2023 or beginning of July 2023.


1. Chapter 11 – Automobiles – GD Mathur                                                                           


2. Chapter 12 – Mass Transit – Douglas Eaton              


3. Chapter 13 – Aircraft -   Stephan Trent        


4. Chapter 14 – Ships – Kevin Glover        



Overall Summary:  


i. The first 3 chapters had gone through major revisions.  



ii. However, chapter 14 was submitted “as is”.   



iii. We need to see who in the TC can review chapter 14 and update it.  



iv. Also, we need to start reviewing these chapters.


AGENDA


ASHRAE TECHNICAL COMMITTEE 9.3


Transportation Air Conditioning



Automotive Sub-Committee Report, Chicago, Jan 22nd, 2024



Virtual Meeting in conjunction with Tampa Meeting



Hybrid Meeting, January 22nd, 2024, 9am-Noon CST



Last Handbook & Automotive SC meetings held on June 22nd, 2023 virtually (Tampa).




Attendance: B. Jones, J. Bushnell, C. McDaniel, A. Diiorio, R. Fox, G.D. Mathur



Automobile SC Meeting


1.
HANDBOOK:



2023 HVAC APPLICATIONS HANDBOOK, Chapter 11 modifications: The following were the major changes to the chapter:


i. Added “Partial recirculation & Energy Efficiency” for cabin IAQ – new graph



ii. Added details on the virus elimination – added a new figure



iii. Added “Active Grille shutters” for performance enhancements



iv. Added a brief section on electronic expansion valves



v. Added new information on the “Refrigerant status” – added a few figures; eliminated dated information on “European Regulation



vi. Added new figures on “Heat Pump System” – added new figures (3) and eliminated old figures and text



vii. Added “Inner Condensers” and “High Voltage water heaters” and “High voltage electrification (450~1000V)



viii. Added many comments throughout the chapter



ix. Updated references and figures



x. Eliminated old figures 11 and 12; and added 7 new figures



2.
PROGRAMS:  Future Programs, Seminar, Symposium


i. We had a seminar in Atlanta  



ii. Future seminars:  On PFAS? (will discuss in next section)


a. Any ideas? I have a few ideas for 2 presentations



b. Any other member(s) would like to present – 



Seminar for Indianapolis (June 2024)



Seminar of Technical session for Orlando (Jan 2025); or Vegas (June 25)


3.
RESEARCH:  


I would like to discuss the current status of PFAS issue.  Refrigerants R-134a and HFO-1234yf have PFAS and might be banned by Jan 1, 2030



Open Power Point Presentation on PFAS.



We have no active RTAR.  Members discussed possibility of attracting more members from the full committee.  In the last meeting, G.D Mathur proposed that we start discussing the following ideas for a possible RTAR:



i. Autonomous vehicles



ii. Cabin IAQ 



4.
OVERALL COMMENTS: 



a) Need more participation form the ASHRAE members!  



b) Need TC members to review chapter 11 on Automobile Air-Conditioning and send feedback to G.D. Mathur



Dr. G.D. Mathur, P.E.


Gursaran Mathur



Gursaran Mathur








PFAS & Refrigerants - ASHRAE Chicago Meeting, Jan 22, 2024.pptx


Challenges of Global PFAS Regulations & Alternate Refrigerant Solutions for Heat Pump Applications for EVs


G.D. Mathur








 January 22nd, 2024
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1. What are PFAS (Per- and Polyfluorinated Substances)?


PFAS are man-made chemicals that do not occur naturally.


PFAS are widely used, long lasting chemicals, components of which break down very slowly over time. 


Scientific studies have shown that exposure to some PFAS in the environment may be linked to harmful health effects in humans and animals.


Because of their widespread use and their persistence in the environment, many PFAS are found in the blood of people and animals all over the world and are present at low levels in a variety of food products and in the environment. 


PFAS are found in water, air, fish, and soil at locations across the nation and the globe. 
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2. Current Status of Refrigerants for Automotive Sector


Refrigerants HFC-134a and HFO-1234yf have good performance for cooling mode.  However, these  refrigerant are not suitable for heat pump application (not suitable for heating mode).


R-744 works well for the heating mode but has serious drawback when using this refrigerant for cooling mode.


R-152a also has similar performance characteristics as HFC-134a and HFO-1234yf.   However, this is a flammable refrigerant and can only be used in a secondary loop.  This results in a reduced efficiency.


Due to PFAS issue, Propane (R-290) is being considered for mobile air conditioning systems in US.


All natural refrigerants are free of PFAS (CO2, R-290, R-600a - Isobutane)


Need to select a refrigerant that has optimum performance (& no PFAS) for heat pump application for EVs
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2.  Current Status of Refrigerants
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* Mobile Air Conditioning System


Currently Used Refrigerants in Automotive Sector:





1.	HFC-134a has a lifetime of 13.8 years in atmosphere


When it breaks down it creates PFAS


PFAS are very persistent and break down very slowly over time. 


2.	HFO-1234yf has a lifetime of 12 days in atmosphere


When it breaks down it creates TFA (trifluoroacetic acid)


TFA is PFAS that has a long atmospheric life





2.  Current Status of Refrigerants
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3.  PFAS Related Activities by US States & US EPA 


Refrigerants that produces PFAS are likely to be banned in NA & Europe from January 1, 2030


			Actions by US States & US EPA			Maine – House bills LD217, Enacted June 2023, PFAS ban from 1/1/2030 
New Jersey – Proposed legislation S3177, Prohibits sales, distribution & import 
Massachusetts – Proposed HB 2197/S15, Bans certain PFAS in consumers products
Minnesota – Proposed HF 2310, Reporting PFAS from 2025; banning all in 2032
Potential actions by other states with House Bill details on PFAS
California-AB 2247
Delaware-HB 8 (2021)
Illinois- HB 4818
Michigan-S 217
US EPA: 
Section 8(a)(7) Reporting and recordkeeping requirements for all PFAS
EPA has identified >1400 PFAS chemicals under PFAS roadmap
Current working definition of EPA on PFAS does not include refrigerants
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3.  PFAS Related Activities by US States, Countries, SAE & ASHRAE


Refrigerants that produces PFAS are likely to be banned in NA & Europe from January 1, 2030


			Actions by European Countries			Potential ban by the following 5 countries:
Denmark, Germany, Netherlands, Norway, Sweden 
Submitted a proposal to ECHA to ban refrigerants that creates PFAS


			European Chemical Agency (ECHA) 
			ECHA actions:
9/22/2023 – End of consolations with scientific committees
2024 – Opinion of committees
2025 Committee decisions “Entry into Force”
2026/2027 – 18 months later “Restriction becomes effective”


			US Technical Societies - SAE & ASHRAE			Activities: Proposal to use Propane (R290) in US and CO2 (R744) in EU
Per SAE, we need to complete all work for R290 by 2025CY.  
We are currently working on the risk analysis for a system with propane.
This will allow US Environmental Protection Agency’s (EPA) Significant New Alternatives Policy (SNAP) to approve R290 in 1.5 years (approx. same time frame as ECHA).











8


4. Current Industry Trends for Heat Pump Architectures





Modular System for Indirect Heat Pump System


OEMs & Suppliers are developing these systems


W X D X H of approx. 2ft X 1.5ft X 1.5 ft


Only coolant lines will come out of this modular unit.
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5. Summary & Conclusions


I will continue to monitor directives from US EPA, US States, EU & Global activities on PFAS issues


Based on the current situation, the following is an overall summary on refrigerants for automotive sector:


Currently, In the US we are proceeding with the development of the heat pump systems with Propane (R290) as the working fluid as it does not create PFAS.


Majority of the suppliers and OEMs are developing “Indirect” heat pump designs to address the flammability issue of this refrigerant.


New architectures and components are being developed for “Indirect Heat Pump System” 


The following are the scenarios for US and Europe


R290 (Propane) refrigerant for US


CO2 for Europe & Japan








THANKS
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RE: [External] Seminar for Indianapolis and or Orlando + meeting minutes from CHI

		From

		Forejt, Lubos

		To

		gd.mathur@highly-marelli.com; Catherine Thibaud

		Cc

		stephen.m.trent@boeing.com; Schmig, Alex

		Recipients

		gd.mathur@highly-marelli.com; catherine.thibaud@airbus.com; stephen.m.trent@boeing.com; alexander.schmig@trane.com



Alert: This is an external email. 



Hello G.D.



I am forwarding this to Catherine as she is the new TC 9.3 programs SC chair. Adding also Alex as he has worked the minutes from our last meeting.



There was no direct volunteer at the meeting in Chicago to participate to the seminar you have proposed. The first next seminar opportunity is in Indianapolis, that one, however, does not have either dedicated nor suitable track (conference web). In Orlando, there are couple of tracks (unconfirmed-but shown at training for Programs SC chairs) that might be applicable to TC 9.3.



We have a few ideas in the pipeline though. Please see the meeting minutes from Programs section of TC 9.3 attached. Also I have attached the last seminar inputs summary which is required for submission of any seminar.



Hope this helps. Please let me know if you have any questions.



Kind regards



Lubos 



 



 



From: gd.mathur@highly-marelli.com <gd.mathur@highly-marelli.com> 
Sent: Tuesday, January 30, 2024 2:57 AM
To: Forejt, Lubos <Lubos.Forejt@Honeywell.com>
Cc: stephen.m.trent@boeing.com
Subject: [External] Seminar for Indianapolis and or Orlando



 



WARNING: This message has originated from an External Source. This may be a phishing email that can result in unauthorized access to Honeywell systems. Please use proper judgment and caution when opening attachments, clicking links, scanning QR codes, or responding.



Good morning Lubos:



 



Hope you are doing well.



 



I am following up on our discussions form last week on the subject matter.  Do we have any members who are willing to contribute to a seminar?  Please let em know.



 



Thanks for your help,



 



Best regards,



 



G.D. Mathur
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ASHRAE MEETING – Winter, Chicago (Hybrid) 
TC 9.3 – Transportation Air Conditioning  



Programs as a part of the Main Committee Meeting 
TC 9.3 Chair: Stephen Trent 



Tuesday (January 23, 2024), 9:00am to 12:00 pm (US Central Time)  
 



Meeting agenda: 



1. Review of activities since the last meeting  



a. Programs did not have a meeting on the last summer meeting in 2023 
b. Any other plans for programs occurred? – No! 



2. Remaining Program at the Winter conference in Chicago  



a. Programs related to TC9.3  
i. SPC161: Air Quality within Commercial Aircraft; Tuesday, January 23 12:00pm to 



– 3:00 PM EST (hybrid) 
b. Other papers or events relevant to TC 9.3 



i.  None  



3. Upcoming programs  



a. Ideas for upcoming programs 
i. Old ideas 



1. P. Lebbin (NRC) offered to present up to three papers: Research Plan for Disease 
Transmission Risk in Air Travel (2+3 years, FAA sponsored research just launched) 
Jammie Bennet, they were modeling, preparing for next pandemic; Updating 
guidance on carrying dry ice onboard aircraft (research was its final-reporting 
stage); Bioaerosols to evaluate technologies to decrease the airborne disease 
transmission risk (program completed in early 2023) 



2. GD Mathur offered to present on cabin IAQ (UV based photocatalysis system for 
virus destruction) and Build-up of Cabin CO2 and effect on drivers’ 
alertness/safety 



3. ASHRAE/KSU research 
4. Rail SC earlier proposed to have a seminar on G23, but decided not to pursue 



that any longer and rather focus on update of the document. 
ii. New ideas? 



1. GD proposed topics for seminar during the Handbook TC 9.3 report – PFAS in US 
and US for transportation. No dedicated track for Indianapolis. Note from TC 
10.6 transportation HVACR, hard to get on if the track is not listed 



b. Annual ASHRAE conference – June 22-26, 2024 Indianapolis, IN 
i. https://ashrae.org/conferences/2024-annual-conference-indianapolis 



ii. Upcoming paper and proposal deadlines  
a. November 29, 2023 | CP Abstracts, and Paper Session Requests Due 
b. December 13, 2023 | Conference Paper Abstract Accept/Reject Notifications 





https://ashrae.org/conferences/2024-annual-conference-indianapolis
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c. January 5, 2024 | Website Opens for Extended Abstracts and Seminar, Workshop, 
Forum, Debate and Panel Proposals 



d. February 26, 2024 | Debate, Panel, Seminar, Forum, Workshop, and Debate Proposals 
Due 



e. March 15, 2024 | Extended Abstract Paper Due 
f. March 15, 2024 | Full Conference Papers Due; Request for Conference Paper Sessions 



Due 
g. April 1, 2024 | Conference Paper Accept/Revise/Reject Notifications 
h. April 1, 2024 | Extended Abstract Accept/Reject Notifications 
i. April 10, 2024 | Revised Conference Papers Due 
j. April 12, 2024 | Debate, Panel, Seminar, Forum, Workshop Scheduling Notifications 
k. April 24, 2024 | Conference Paper Final Accept/Reject Notifications 



iii. Tracks: 
a. Fundamentals and Applications  
b. HVAC&R Systems and Equipment 
c. Research Summit 
d. Professional Development 
e. Electrification: Possibilities and Pitfalls 
f. Artificial Intelligence and the Built Environment 
g. Building Life Cycle Assessment 
h. Legislation, Standards, Codes and Guidelines 



c. Winter ASHRAE conference, Orlando, FL – February 08-12, 2025  
i. No tracks nor deadlines nor website were yet prepared or presented by ASHRAE 



ii. During SC Programs chair training preliminary tracks were listed, including a couple 
relevant to TC 9.3. Update not posed on the ASHRAE web yet. 



d. Annual ASHRAE conference – June 21-25, 2025 Phoenix, AZ 
e. Winter ASHRAE conference, Las Vegas, NV – January 31 - February 04, 2026  
f. Annual ASHRAE conference – June 27 – July 01, 2026 Austin, TX 



4. Other business  



a. New TC 9.3 Programs SC Chair. Lubos Forejt asked if anyone is interested to lead the SC, as 
he had the role since for almost 10 years. Catherine Thibaud (Airbus) volunteered and 
agreed to become the new chair. Nobody against this proposal. 



5. Adjournment 
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DRAFT 
TC9.3 Seminar proposal for ASHRAE 2023 Winter Conference 



(February 4-8, Atlanta, GA, USA)  
TC 9.3 Subcommittee chair: Lubos Forejt 



Original Version date: July 31, 2022  



1. Seminar description 
1. Title: Cabin air quality and vehicle passengers’ wellbeing - implications for ventilation 
2. Abstract: Indoor CO2 and volatile organic compounds (VOC), together with occupant 



comfort, well-being, physiology, health and cognitive performance are influenced by 
ventilation. CO2 levels have been extensively used as a proxy for air quality in smart 
buildings ventilation and this approach is finding its way into aircraft cabins, automobiles 
and other means of transportation. Future control algorithms are focused on 
implementation of VOC levels and effects combined with environmental conditions. 
Enhanced control of ventilation system on aircraft, other means of transportation and 
buildings is aimed at improved persons’ well-being, performance as well as at 
environmental and economic benefits. 



3. TC sponsors: TC 9.3 
4. Track: HVAC&R Systems and Equipment 
5. Estimated audience: 30 



2. People 
1. Chair:  Dr. Florian Mayer, Fraunhofer IBP, Germany 
2. Speakers  



ii. Dr. Gursaran D. Mathur, P.E., Fellow ASHRAE, Highly-Marelli North America, 
Farmington Hills, MI USA.   
Title: Control strategy to limit build-up of cabin CO2 concentrations in automobiles as 
a function of number of occupants and vehicle speed.   
Abstract: Carbon dioxide exhaled by occupants remains within the cabin during 
operation of HVAC unit in recirculation mode. This CO2 is inhaled by the occupants 
goes into their blood stream that negatively affects occupant’s health. ASHRAE 
Standard 62 specifies the safe levels of carbon dioxide in conditioned space for 
humans.  The CO2 concentration limit per ASHRAE is 700 ppm over ambient 
conditions on a continuous basis. The author has developed control strategy to limit 
the build-up carbon dioxide within the cabin that affects cabin indoor air quality 
(IAQ) & occupant’s safety. Developed strategy will be presented to ensure that we 
meet cabin CO2 concentrations as a function of vehicle speed and number of 
occupants. 



iii. Dr. Richard Fox, Aircraft Environment Solutions, USA.  
Title: Economic Viability of Adaptive Environmental Control System Designs 
Abstract: Aircraft environmental systems design requirements have been established 
through regulations supported by engineering standards. Regulations were 
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prescriptive and may limit system optimization. Improvements in aircraft systems may 
be possible that would enhance aircraft environmental quality in a similar manner to 
requirements set forth in ASHRAE Standard 62.1. This presentation will explore the 
possibility to optimize cabin environment to reduce fuel consumption. 



iv. Dr. Britta Herbig, LMU, Germany.  
Title: The effect of different p, CO2, VOCs on aircraft passenger comfort and cognitive 
performance. 
Abstract: In a randomized experimental design, the CognitAir consortium investigated 
the effects of CO2 and VOCs on passengers’ wellbeing at ground and flight level. 
Overall 398 participants were exposed in a three CO2 concentrations (between 
1,200 ppm and 4,200 ppm) X three VOC levels (low, medium, high) X 2 pressure levels 
(940 hPa and 755 hPa) design. Wellbeing was assessed including physiological 
measures (heart rate and heart rate variability), established questionnaires and test 
of cognitive performance, somatic symptoms, sleepiness, psychological state, and 
comfort perceptions. Main results on the effects of the air quality factors on the 
subjects’ reaction in these parameters will be presented. 



v. Dr. Pawel Wargocki, DTU, Denmark.  
Title: Recent evidence on the effects of CO2, human bioeffluents and ventilation on 
human performance and implications for built environment and other means of 
transportation. 
 Abstract: Numerous studies have been carried out concerning the effects of indoor air 
quality in buildings and the effects on well-being and cognitive performance of 
building occupants. These studies will be summarized and discussed in the context of 
pollutants measured in aircraft cabins and their effects on humans. Implication for 
revisions of standards for ventilation of aircraft cabins and buildings will be presented. 



3. Learning objectives 
1. Learn about the air conditioning systems in present and future means of transport 
2. Understand the environmental situation in automobile and aircraft cabins 
3. Become aware about the effect of different exposure scenarios on comfort and 



performance 
4. Gain knowledge about the implications on future design requirements for ventilation 



systems 



4. Assessment (10 yes/no type questions)  
1. Do HEPA filters remove 99% of VOCs from cabin air? --- No! 
2. BH: Does increase of cabin CO2 concentration increase passenger’s fatigue? --- No! 
3. BH: Does stress always increase heart rate variability? --- No! 
4. Can changes be made to existing certified transportation system designs to improve cabin 



comfort? --- Yes! 
5. PW: Do human bioeffluents impact cognitive performance? --- Yes! 
6. PW: Is CO2 a pollutant? --- yes!  
7. Do ventilation standards need revision? --- yes! 
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8. Can partial recirculation be an effective solution in automobiles to control build-up of cabin 
CO2 level? --- Yes! 



9. RF:  Is it economically feasible to use demand control ventilation for aircraft cabins? --- No! 
10. RF: Are there sufficient aircraft models with digital ECS controllers that could receive sensor 



inputs to control outside airflow to the cabin? --- No! 



5. Bios and contacts    
1. Chair:  Dr. Florian Mayer 



ii. Contact details 
International Scientific Cooperation and IAQ Standardization 
Dept. Environment, Hygiene and Sensor Technology 
Fraunhofer Institute for Building Physics IBP 
Fraunhoferstr. 10, 83626 Valley, Germany 
Phone: +49 8024 643-238, Fax: +49 8024 643-366 
florian.mayer@ibp.fraunhofer.de 
http://www.ibp.fraunhofer.de 



iii. Bio 
20 years of experience in investigating material emissions and odors and air quality in 
buildings, and means of transportation, over 60 publications since 1996, h-index 13. 
Since 2017 International Scientific Coordinator, officer for IAQ Standardization,  
Department Environment, Hygiene and Sensor Technology. Member in standardization 
committees with the Association of German Engineers (VDI) and the German Institute for 
Standardisation (DIN), Commission on Air Pollution Prevention of VDI and DIN, Standards 
Committee Environment Measurement Techniques, Indoor Air: Sensory evaluation of 
building products and indoor air, Automotive Interiors, mirror committee to ISO TC 
146/SC 6/WG 3 Determination of volatile organic compounds (VOCs) in indoor air, 
Standards Committee Aerospace, Aircraft Cabin – Cabin Environment, mirror committee 
to CEN TC 436 and prEN 17436 Cabin air quality on civil aircraft – Chemical compounds, 
Federal Environment Agency (Umweltbundesamt UBA), Committee for Health-related 
Evaluation of Building Products (AgBB), Working Group Sensory, American Society of 
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE), SSPC 161 – Air Quality 
within Commercial Aircraft, TC 9.3 – Transportation Air Conditioning 



1. Speaker 1:  GD Mathur 
iv. Contact details :  



Gursaran D. Mathur, Ph.D., P.E., Fellow ASHRAE 



Sr. Technical Specialist – Climate Control, Compressors & Cabin IAQ  
Fellow SAE, ASME & ASHRAE; Member JSAE  
Sr. Manager – Design & Development HVAC Systems  
Cabin Comfort Business Unit  
Highly-Marelli North America (Formerly Calsonic Kansei North America)  
27000 Hills Tech  Court, Farmington Hills, MI 48331 
M: +1 (248) 996-0640  
E: gd.mathur@highly-marelli.com  





mailto:florian.mayer@ibp.fraunhofer.de
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Bio:    



Dr. Gursaran D. Mathur, P.E., is working as a Sr. Technical Specialist, Climate Control & Sr. 
Manager in Development Engineering at Highly-Marelli North America (formerly 
CalsonicKansei North America), Farmington Hills, MI. His responsibilities at Highly-Marelli 
North America includes product design, development and research in the area of 
automotive Climate Control, Cabin IAQ & Compressors.  
 
Dr. Mathur’s specialization is in the areas of heating ventilating and air conditioning of 
automotive, residential, and commercial AC systems; Indoor Air Quality and Cabin 
Comfort; Heat Exchangers including internally and externally enhanced surfaces; Two-
phase fluid-flow and heat transfer (boiling and condensation); Alternate Refrigerants; 
Heat recovery systems including two-phase thermosiphon loops and heat pipe heat 
exchangers; System and component modeling of thermal systems; Experimentation in the 
HVAC/Thermal systems; and Solar Heating and Cooling.  
 
He has published more than 110 technical papers in the area of thermal systems.  He has 
written chapters for ASHRAE handbooks and is listed as a significant contributor for the 
ASHRAE Handbooks for 1992, 1996, 2000; 2004; 2007; 2008; 2011; 2012; 2015; 2016; 
2018; 2019 and has edited 6 books.  He is a fellow of SAE, ASHRAE and ASME.   He is the 
past chairman of SAE’s technical committee on Thermal Systems Management and has 
received SAE’s Forest R. McFarland and Lloyd L.Withthrow Distinguished Speaker Awards.  
He is also a recipient of ASME’s best paper award on the “Performance Enhancement of 
Residential AC systems” and ASHRAE’s ‘Distinguished Service” and “George B. Hightower 
Technical Achievement” awards.  He is serving on many ASHRAE technical committees and 
is the current chairman on TC 9.3 on Automobile Air Conditioning.  He is a registered 
professional engineer and is a member. 



 
1. Speaker 2: Dr. Richard Fox 



v. Contact details 
CEO, Aircraft Environment solutions Inc. 
1565 E. Verde Blvd. 
San Tan Valley, AZ, USA 85140 
Phone: +1 602-359-7868 
richardfox@aircraftenvsolutions.com 
https://www.aircraftenvsolutions.com/ 



vi. Bio 
Dr. Richard Fox received his PhD from Northcentral University in Prescott, Arizona in 
2012. He has 36 years of experience related to aircraft cabin environment, has served on 
the SSPC161 Aircraft Cabin Air Committee from 1998 to present. He chaired the TC9.3 
Transportation committee twice in that period and chaired the Project Monitoring 
Committee for the recently completed ASHRAE RP1830 Project to evaluate ultrafine 
particles generated by bleed air contaminants. Dr. Fox serves as the Technical Lead for 
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Kansas State University (KSU) as KSU performs an FAA funded project to identify suitable 
bleed air contaminant sensors for on-wing application. Dr. Fox has also chaired SAE AC-9 
Environmental Systems Committee and serves on other related ASHRAE and SAE and 
ASTM committees. He received an Individual Contributor Award from SAE in 2021. He is 
currently CEO of the consulting firm, Aircraft Environment Solutions Inc.  



 



1. Speaker 3: Dr. Britta Herbig 
vii. Contact details 



Prof.  Dr.Britta Herbig 
Psychologist, Senior Researcher  
Institute and Clinic for Occupational, Social and Environmental Medicine 
Ludwig-Maximilians-University Munich 
Ziemssenstr. 5 
80336 München, Germany 
Phone: +49 (0)89 4400-55305 
Fax: +49 (0)89 4400-54564 
britta.herbig@med.lmu.de 
http://www.klinikum.uni-muenchen.de  



viii. Bio 
Prof. Dr. phil. Dr. habil. med. Britta Herbig received her Ph.D. from the Technical 
University Munich and habilitated at the medical faculty of the Ludwigs-Maximilians-
University Munich. Since 2009 she is a senior researcher and lecturer at the Institute and 
Clinic for Occupational, Social and Environmental Medicine, LMU. She is currently team 
leader of the research group “Applied medicine and psychology at work”. Her main 
research interests at present are the impact of different working conditions on health 
and performance of employees with a special emphasis on jobs with high cognitive 
demands, and the effects of (occupational) indoor environmental exposures on 
wellbeing. 



 
1. Speaker 4: Dr. Pawel Wargocki 



ix. Contact details 
Department of Environmental and Resource Engineering 



Technical University of Denmark, DTU SUSTAIN 
Nils Koppels Alle 
Building 402, 2800 Kgs. Lyngby 
Phone: +45 452 54 011 
paw@byg.dtu.dk 
https://www.sustain.dtu.dk 



x. Bio 
Dr. Wargocki received his Ph.D. from the Technical University of Denmark in 1998, where 
he has been teaching and performing research ever since. He has 25 years of experience 
in research on human requirements in indoor environments. He is best known for his 
seminal work, demonstrating that poor indoor environmental quality affects the 
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performance of office work and learning. Other work influenced the requirements for 
ventilation and air cleaning. Recent research includes studies on emissions from humans, 
sleep quality, and performance of green buildings, as well as gas-phase air cleaning and 
air quality in aircraft. He has collaborated with leading research institutions, universities, 
and industrial partners around the world, such as the National University of Singapore, 
Jiao Tong University in Shanghai, Syracuse Center of Excellence, United Technologies, 
and Google. He was President and long-standing board member of the International 
Society of Indoor Air Quality and Climate (ISIAQ), Vice President of Indoor Air 2008, and 
Chair of ASHRAE committees. Presently he is a Vice-President of the Academy of Indoor 
Air Sciences. He has received several awards for his work, including the Rockwool Award 
for Young Researchers, ASHRAE Ralph Nevins Award, Environmental Health Award, and  
Distinguished Service Award, ISIAQ’s Yaglou Award and Best Paper Awards in Indoor Air. 
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ASHRAE MEETING – Winter, Chicago (Hybrid) 
TC 9.3 – Transportation Air Conditioning  


Programs as a part of the Main Committee Meeting 
TC 9.3 Chair: Stephen Trent 


Tuesday (January 23, 2024), 9:00am to 12:00 pm (US Central Time)  
 


Meeting agenda: 


1. Review of activities since the last meeting  


a. Programs did not have a meeting on the last summer meeting in 2023 
b. Any other plans for programs occurred? – No! 


2. Remaining Program at the Winter conference in Chicago  


a. Programs related to TC9.3  
i. SPC161: Air Quality within Commercial Aircraft; Tuesday, January 23 12:00pm to 


– 3:00 PM EST (hybrid) 
b. Other papers or events relevant to TC 9.3 


i.  None  


3. Upcoming programs  


a. Ideas for upcoming programs 
i. Old ideas 


1. P. Lebbin (NRC) offered to present up to three papers: Research Plan for Disease 
Transmission Risk in Air Travel (2+3 years, FAA sponsored research just launched) 
Jammie Bennet, they were modeling, preparing for next pandemic; Updating 
guidance on carrying dry ice onboard aircraft (research was its final-reporting 
stage); Bioaerosols to evaluate technologies to decrease the airborne disease 
transmission risk (program completed in early 2023) 


2. GD Mathur offered to present on cabin IAQ (UV based photocatalysis system for 
virus destruction) and Build-up of Cabin CO2 and effect on drivers’ 
alertness/safety 


3. ASHRAE/KSU research 
4. Rail SC earlier proposed to have a seminar on G23, but decided not to pursue 


that any longer and rather focus on update of the document. 
ii. New ideas? 


1. GD proposed topics for seminar during the Handbook TC 9.3 report – PFAS in US 
and US for transportation. No dedicated track for Indianapolis. Note from TC 
10.6 transportation HVACR, hard to get on if the track is not listed 


b. Annual ASHRAE conference – June 22-26, 2024 Indianapolis, IN 
i. https://ashrae.org/conferences/2024-annual-conference-indianapolis 


ii. Upcoming paper and proposal deadlines  
a. November 29, 2023 | CP Abstracts, and Paper Session Requests Due 
b. December 13, 2023 | Conference Paper Abstract Accept/Reject Notifications 



https://ashrae.org/conferences/2024-annual-conference-indianapolis
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c. January 5, 2024 | Website Opens for Extended Abstracts and Seminar, Workshop, 
Forum, Debate and Panel Proposals 


d. February 26, 2024 | Debate, Panel, Seminar, Forum, Workshop, and Debate Proposals 
Due 


e. March 15, 2024 | Extended Abstract Paper Due 
f. March 15, 2024 | Full Conference Papers Due; Request for Conference Paper Sessions 


Due 
g. April 1, 2024 | Conference Paper Accept/Revise/Reject Notifications 
h. April 1, 2024 | Extended Abstract Accept/Reject Notifications 
i. April 10, 2024 | Revised Conference Papers Due 
j. April 12, 2024 | Debate, Panel, Seminar, Forum, Workshop Scheduling Notifications 
k. April 24, 2024 | Conference Paper Final Accept/Reject Notifications 


iii. Tracks: 
a. Fundamentals and Applications  
b. HVAC&R Systems and Equipment 
c. Research Summit 
d. Professional Development 
e. Electrification: Possibilities and Pitfalls 
f. Artificial Intelligence and the Built Environment 
g. Building Life Cycle Assessment 
h. Legislation, Standards, Codes and Guidelines 


c. Winter ASHRAE conference, Orlando, FL – February 08-12, 2025  
i. No tracks nor deadlines nor website were yet prepared or presented by ASHRAE 


ii. During SC Programs chair training preliminary tracks were listed, including a couple 
relevant to TC 9.3. Update not posed on the ASHRAE web yet. 


d. Annual ASHRAE conference – June 21-25, 2025 Phoenix, AZ 
e. Winter ASHRAE conference, Las Vegas, NV – January 31 - February 04, 2026  
f. Annual ASHRAE conference – June 27 – July 01, 2026 Austin, TX 


4. Other business  


a. New TC 9.3 Programs SC Chair. Lubos Forejt asked if anyone is interested to lead the SC, as 
he had the role since for almost 10 years. Catherine Thibaud (Airbus) volunteered and 
agreed to become the new chair. Nobody against this proposal. 


5. Adjournment 
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DRAFT 
TC9.3 Seminar proposal for ASHRAE 2023 Winter Conference 


(February 4-8, Atlanta, GA, USA)  
TC 9.3 Subcommittee chair: Lubos Forejt 


Original Version date: July 31, 2022  


1. Seminar description 
1. Title: Cabin air quality and vehicle passengers’ wellbeing - implications for ventilation 
2. Abstract: Indoor CO2 and volatile organic compounds (VOC), together with occupant 


comfort, well-being, physiology, health and cognitive performance are influenced by 
ventilation. CO2 levels have been extensively used as a proxy for air quality in smart 
buildings ventilation and this approach is finding its way into aircraft cabins, automobiles 
and other means of transportation. Future control algorithms are focused on 
implementation of VOC levels and effects combined with environmental conditions. 
Enhanced control of ventilation system on aircraft, other means of transportation and 
buildings is aimed at improved persons’ well-being, performance as well as at 
environmental and economic benefits. 


3. TC sponsors: TC 9.3 
4. Track: HVAC&R Systems and Equipment 
5. Estimated audience: 30 


2. People 
1. Chair:  Dr. Florian Mayer, Fraunhofer IBP, Germany 
2. Speakers  


ii. Dr. Gursaran D. Mathur, P.E., Fellow ASHRAE, Highly-Marelli North America, 
Farmington Hills, MI USA.   
Title: Control strategy to limit build-up of cabin CO2 concentrations in automobiles as 
a function of number of occupants and vehicle speed.   
Abstract: Carbon dioxide exhaled by occupants remains within the cabin during 
operation of HVAC unit in recirculation mode. This CO2 is inhaled by the occupants 
goes into their blood stream that negatively affects occupant’s health. ASHRAE 
Standard 62 specifies the safe levels of carbon dioxide in conditioned space for 
humans.  The CO2 concentration limit per ASHRAE is 700 ppm over ambient 
conditions on a continuous basis. The author has developed control strategy to limit 
the build-up carbon dioxide within the cabin that affects cabin indoor air quality 
(IAQ) & occupant’s safety. Developed strategy will be presented to ensure that we 
meet cabin CO2 concentrations as a function of vehicle speed and number of 
occupants. 


iii. Dr. Richard Fox, Aircraft Environment Solutions, USA.  
Title: Economic Viability of Adaptive Environmental Control System Designs 
Abstract: Aircraft environmental systems design requirements have been established 
through regulations supported by engineering standards. Regulations were 
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prescriptive and may limit system optimization. Improvements in aircraft systems may 
be possible that would enhance aircraft environmental quality in a similar manner to 
requirements set forth in ASHRAE Standard 62.1. This presentation will explore the 
possibility to optimize cabin environment to reduce fuel consumption. 


iv. Dr. Britta Herbig, LMU, Germany.  
Title: The effect of different p, CO2, VOCs on aircraft passenger comfort and cognitive 
performance. 
Abstract: In a randomized experimental design, the CognitAir consortium investigated 
the effects of CO2 and VOCs on passengers’ wellbeing at ground and flight level. 
Overall 398 participants were exposed in a three CO2 concentrations (between 
1,200 ppm and 4,200 ppm) X three VOC levels (low, medium, high) X 2 pressure levels 
(940 hPa and 755 hPa) design. Wellbeing was assessed including physiological 
measures (heart rate and heart rate variability), established questionnaires and test 
of cognitive performance, somatic symptoms, sleepiness, psychological state, and 
comfort perceptions. Main results on the effects of the air quality factors on the 
subjects’ reaction in these parameters will be presented. 


v. Dr. Pawel Wargocki, DTU, Denmark.  
Title: Recent evidence on the effects of CO2, human bioeffluents and ventilation on 
human performance and implications for built environment and other means of 
transportation. 
 Abstract: Numerous studies have been carried out concerning the effects of indoor air 
quality in buildings and the effects on well-being and cognitive performance of 
building occupants. These studies will be summarized and discussed in the context of 
pollutants measured in aircraft cabins and their effects on humans. Implication for 
revisions of standards for ventilation of aircraft cabins and buildings will be presented. 


3. Learning objectives 
1. Learn about the air conditioning systems in present and future means of transport 
2. Understand the environmental situation in automobile and aircraft cabins 
3. Become aware about the effect of different exposure scenarios on comfort and 


performance 
4. Gain knowledge about the implications on future design requirements for ventilation 


systems 


4. Assessment (10 yes/no type questions)  
1. Do HEPA filters remove 99% of VOCs from cabin air? --- No! 
2. BH: Does increase of cabin CO2 concentration increase passenger’s fatigue? --- No! 
3. BH: Does stress always increase heart rate variability? --- No! 
4. Can changes be made to existing certified transportation system designs to improve cabin 


comfort? --- Yes! 
5. PW: Do human bioeffluents impact cognitive performance? --- Yes! 
6. PW: Is CO2 a pollutant? --- yes!  
7. Do ventilation standards need revision? --- yes! 
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8. Can partial recirculation be an effective solution in automobiles to control build-up of cabin 
CO2 level? --- Yes! 


9. RF:  Is it economically feasible to use demand control ventilation for aircraft cabins? --- No! 
10. RF: Are there sufficient aircraft models with digital ECS controllers that could receive sensor 


inputs to control outside airflow to the cabin? --- No! 


5. Bios and contacts    
1. Chair:  Dr. Florian Mayer 


ii. Contact details 
International Scientific Cooperation and IAQ Standardization 
Dept. Environment, Hygiene and Sensor Technology 
Fraunhofer Institute for Building Physics IBP 
Fraunhoferstr. 10, 83626 Valley, Germany 
Phone: +49 8024 643-238, Fax: +49 8024 643-366 
florian.mayer@ibp.fraunhofer.de 
http://www.ibp.fraunhofer.de 


iii. Bio 
20 years of experience in investigating material emissions and odors and air quality in 
buildings, and means of transportation, over 60 publications since 1996, h-index 13. 
Since 2017 International Scientific Coordinator, officer for IAQ Standardization,  
Department Environment, Hygiene and Sensor Technology. Member in standardization 
committees with the Association of German Engineers (VDI) and the German Institute for 
Standardisation (DIN), Commission on Air Pollution Prevention of VDI and DIN, Standards 
Committee Environment Measurement Techniques, Indoor Air: Sensory evaluation of 
building products and indoor air, Automotive Interiors, mirror committee to ISO TC 
146/SC 6/WG 3 Determination of volatile organic compounds (VOCs) in indoor air, 
Standards Committee Aerospace, Aircraft Cabin – Cabin Environment, mirror committee 
to CEN TC 436 and prEN 17436 Cabin air quality on civil aircraft – Chemical compounds, 
Federal Environment Agency (Umweltbundesamt UBA), Committee for Health-related 
Evaluation of Building Products (AgBB), Working Group Sensory, American Society of 
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE), SSPC 161 – Air Quality 
within Commercial Aircraft, TC 9.3 – Transportation Air Conditioning 


1. Speaker 1:  GD Mathur 
iv. Contact details :  


Gursaran D. Mathur, Ph.D., P.E., Fellow ASHRAE 


Sr. Technical Specialist – Climate Control, Compressors & Cabin IAQ  
Fellow SAE, ASME & ASHRAE; Member JSAE  
Sr. Manager – Design & Development HVAC Systems  
Cabin Comfort Business Unit  
Highly-Marelli North America (Formerly Calsonic Kansei North America)  
27000 Hills Tech  Court, Farmington Hills, MI 48331 
M: +1 (248) 996-0640  
E: gd.mathur@highly-marelli.com  



mailto:florian.mayer@ibp.fraunhofer.de
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Bio:    


Dr. Gursaran D. Mathur, P.E., is working as a Sr. Technical Specialist, Climate Control & Sr. 
Manager in Development Engineering at Highly-Marelli North America (formerly 
CalsonicKansei North America), Farmington Hills, MI. His responsibilities at Highly-Marelli 
North America includes product design, development and research in the area of 
automotive Climate Control, Cabin IAQ & Compressors.  
 
Dr. Mathur’s specialization is in the areas of heating ventilating and air conditioning of 
automotive, residential, and commercial AC systems; Indoor Air Quality and Cabin 
Comfort; Heat Exchangers including internally and externally enhanced surfaces; Two-
phase fluid-flow and heat transfer (boiling and condensation); Alternate Refrigerants; 
Heat recovery systems including two-phase thermosiphon loops and heat pipe heat 
exchangers; System and component modeling of thermal systems; Experimentation in the 
HVAC/Thermal systems; and Solar Heating and Cooling.  
 
He has published more than 110 technical papers in the area of thermal systems.  He has 
written chapters for ASHRAE handbooks and is listed as a significant contributor for the 
ASHRAE Handbooks for 1992, 1996, 2000; 2004; 2007; 2008; 2011; 2012; 2015; 2016; 
2018; 2019 and has edited 6 books.  He is a fellow of SAE, ASHRAE and ASME.   He is the 
past chairman of SAE’s technical committee on Thermal Systems Management and has 
received SAE’s Forest R. McFarland and Lloyd L.Withthrow Distinguished Speaker Awards.  
He is also a recipient of ASME’s best paper award on the “Performance Enhancement of 
Residential AC systems” and ASHRAE’s ‘Distinguished Service” and “George B. Hightower 
Technical Achievement” awards.  He is serving on many ASHRAE technical committees and 
is the current chairman on TC 9.3 on Automobile Air Conditioning.  He is a registered 
professional engineer and is a member. 


 
1. Speaker 2: Dr. Richard Fox 


v. Contact details 
CEO, Aircraft Environment solutions Inc. 
1565 E. Verde Blvd. 
San Tan Valley, AZ, USA 85140 
Phone: +1 602-359-7868 
richardfox@aircraftenvsolutions.com 
https://www.aircraftenvsolutions.com/ 


vi. Bio 
Dr. Richard Fox received his PhD from Northcentral University in Prescott, Arizona in 
2012. He has 36 years of experience related to aircraft cabin environment, has served on 
the SSPC161 Aircraft Cabin Air Committee from 1998 to present. He chaired the TC9.3 
Transportation committee twice in that period and chaired the Project Monitoring 
Committee for the recently completed ASHRAE RP1830 Project to evaluate ultrafine 
particles generated by bleed air contaminants. Dr. Fox serves as the Technical Lead for 



mailto:richardfox@aircraftenvsolutions.com
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Kansas State University (KSU) as KSU performs an FAA funded project to identify suitable 
bleed air contaminant sensors for on-wing application. Dr. Fox has also chaired SAE AC-9 
Environmental Systems Committee and serves on other related ASHRAE and SAE and 
ASTM committees. He received an Individual Contributor Award from SAE in 2021. He is 
currently CEO of the consulting firm, Aircraft Environment Solutions Inc.  


 


1. Speaker 3: Dr. Britta Herbig 
vii. Contact details 


Prof.  Dr.Britta Herbig 
Psychologist, Senior Researcher  
Institute and Clinic for Occupational, Social and Environmental Medicine 
Ludwig-Maximilians-University Munich 
Ziemssenstr. 5 
80336 München, Germany 
Phone: +49 (0)89 4400-55305 
Fax: +49 (0)89 4400-54564 
britta.herbig@med.lmu.de 
http://www.klinikum.uni-muenchen.de  


viii. Bio 
Prof. Dr. phil. Dr. habil. med. Britta Herbig received her Ph.D. from the Technical 
University Munich and habilitated at the medical faculty of the Ludwigs-Maximilians-
University Munich. Since 2009 she is a senior researcher and lecturer at the Institute and 
Clinic for Occupational, Social and Environmental Medicine, LMU. She is currently team 
leader of the research group “Applied medicine and psychology at work”. Her main 
research interests at present are the impact of different working conditions on health 
and performance of employees with a special emphasis on jobs with high cognitive 
demands, and the effects of (occupational) indoor environmental exposures on 
wellbeing. 


 
1. Speaker 4: Dr. Pawel Wargocki 


ix. Contact details 
Department of Environmental and Resource Engineering 


Technical University of Denmark, DTU SUSTAIN 
Nils Koppels Alle 
Building 402, 2800 Kgs. Lyngby 
Phone: +45 452 54 011 
paw@byg.dtu.dk 
https://www.sustain.dtu.dk 


x. Bio 
Dr. Wargocki received his Ph.D. from the Technical University of Denmark in 1998, where 
he has been teaching and performing research ever since. He has 25 years of experience 
in research on human requirements in indoor environments. He is best known for his 
seminal work, demonstrating that poor indoor environmental quality affects the 



mailto:britta.herbig@med.lmu.de
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performance of office work and learning. Other work influenced the requirements for 
ventilation and air cleaning. Recent research includes studies on emissions from humans, 
sleep quality, and performance of green buildings, as well as gas-phase air cleaning and 
air quality in aircraft. He has collaborated with leading research institutions, universities, 
and industrial partners around the world, such as the National University of Singapore, 
Jiao Tong University in Shanghai, Syracuse Center of Excellence, United Technologies, 
and Google. He was President and long-standing board member of the International 
Society of Indoor Air Quality and Climate (ISIAQ), Vice President of Indoor Air 2008, and 
Chair of ASHRAE committees. Presently he is a Vice-President of the Academy of Indoor 
Air Sciences. He has received several awards for his work, including the Rockwool Award 
for Young Researchers, ASHRAE Ralph Nevins Award, Environmental Health Award, and  
Distinguished Service Award, ISIAQ’s Yaglou Award and Best Paper Awards in Indoor Air. 
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RE Materials from Winter 2024 9.3 Meeting.msg
RE: Materials from Winter 2024 9.3 Meeting

		From

		rene.beaulieu@comfortrail.com

		To

		'Trent (US), Stephen M'

		Cc

		Schmig, Alex

		Recipients

		stephen.m.trent@boeing.com; alexander.schmig@trane.com



Alert: This is an external email. 



Hi Stephen,



 



Here it is.



 



Thank you for your good job this morning!



 



Regards,



 



Rene



 



 



Rene Beaulieu



ASHRAE Guideline 23 Project Committee Chair (GPC 23)



 







 



Rail/Mass Transit HVAC System Consultant



Comfort Rail



rene.beaulieu@comfortrail.com



https://www.comfortrail.com/ 



(514) 506-3590



 







 



 



 



De : Trent (US), Stephen M <stephen.m.trent@boeing.com> 
Envoyé : 23 janvier 2024 12:00
À : rene.beaulieu@comfortrail.com
Cc : Schmig, Alex <alexander.schmig@trane.com>
Objet : Materials from Winter 2024 9.3 Meeting



 



Hi Rene,




Can you reply to this email with the materials you showed in T.C. 9.3. this morning?



 



Thanks,



 



-Stephen



 



Stephen M. Trent 



Engineer-Cabin Environment/Air Quality



Environmental Control Systems (ECS)



Boeing Commercial Airplanes



ASHRAE T.C. 9.3- Chair



Mail Code: 09-08



Desk: (425) 294 -2986
Cell: (425) 530-4824



stephen.m.trent@boeing.com
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Guideline 23 - 2016 Editing Workgroups



Workgroup review
Workgroup 



recommendation 
to GPC 23 



First Draft
Completion 



Target:
01/31/2024



Final Draft
Completion 



Target:
01/31/2025



 1-2-3
Purpose, Scope, 



Definitions
TBD 0% 0% 0% 0% To be done later



4 Comfort Criteria Rene Beaulieu
Gautam 
Wuddi



Vlad 
Ciobanu



Mark 
Thompson



Daniel 
Novak



Jim Bushnell
Aaron 



McFarlane
65% 0% 0% 0% Workgroup review started but not completed



5 Ventilation Douglas Eaton
Francisco 
Caicedo



Walid Dridi Tony Di lorio
Jenny 



Marsala
100% 100% 100% 0% First draft completed



6 Capacity Calculations
Francisco 
Caicedo



Khaesha 
Brooks



Hongan 
Wang



Avani Bhatt 100% 100% 0% 0%



7 Equipment Design Pavel Doubek
Aaron 



McFarlane
Michael 



Levin
100% 85% 0% 0% Recommendation to GPC 23 to be completed



8 Vehicle HVAC Design Rene Beaulieu
Douglas 



Eaton
Jenny 



Marsala
Michael 



Levin
Walid Dridi 100% 100% 0% 0% First Draft done. To be reviewed within workgroup



9
Equipment Level 



Testing
Rahul Dixit



David 
TenEycke



Michael 
Levin



Walid Dridi 100% 0% 0% 0% Ready for recommendation to GPC 23 



10 Vehicle HVAC Testing Don Leblanc
Rene 



Beaulieu
Doug Eaton



Vlad 
Ciobanu



Michael 
Levin



Tony Di lorio
Hiroshi 



Yoshizumi
55% 0% 0% 0% Under workgroup review



11 References TBD 0% 0% 0% 0% To be done later



APM N/A Walid Dridi
Garry 



Prusak
Ken Warren 100% 100% 100% 0%



The text related to APMs was integrated directly in the 
different sections of the document.



Driver's
Cab



TBD Pavel Doubek
Aaron 



McFarlane
Michael 



Levin
Rene 



Beaulieu
80% 0% 0% 0%



Draft written and being reviewed. Text to be implemented in 
section 7.



73% 44% 18% 0%



Sections Title 
Workgroup 



Leader



Overall percentage of completion



Remark



TBD



TBD



percentage of completion



Workgroups Participants



René Beaulieu:
Were the recommendations of the 
workgroup presented to the 
committee members?



René Beaulieu:
Was the text amended following 
the presentation to and 
acceptance by the committee 
members?



René Beaulieu:
Was the text reviewed to 
check consistency with all 
other sections, including 
avoidance of text repetition?



René Beaulieu:
Were the section comments reviewed by the 
workgroup and agreements made for 
recommendation to the committee members?



René Beaulieu:
This means the core text has been modified but do 
not delete any comment until the end.
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