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1791 Tullie Circle, NE  Atlanta, Georgia 30329-2305    404-636-8400  Fax 404-321-5478

Technical Committee 8.01 – Compressor Technology
TC8.01 Website: Link

AGENDA  – 2025 ASHRAE Annual Meeting, Phoenix AZ

Main Committee [Hybrid]: Tuesday, June 24, 2025 3:30 – 5:30 PM AZ 
In Person Location: Sheraton Phoenix Downtown, Alhambra (Level 2)
Virtual Info:
Join the meeting now 
Meeting ID: 383 687 596 173 
Passcode: w6qN7oa2
1) Call to Order – Alex Schmig(Chair)
· Introductions
· Minutes – Bo Shen (Secretary)
· Establishment of Quorum (13 VMs) - Jim Douglas (Membership Chair) 

VOTING MEMBERS FOR THIS MEETING (Need 7 for a Quorum)
	
	Alex Schmig                                6/30/2026
	
	
	Vincent Hwang                              6/30/2025

	
	Riley Barta                                      6/30/2025
	
	
	Erik Anderson                                6/30/2026

	
	Bo Shen                                       6/30/2026
	
	
	Chris Seeton                                  6/30/2026

	
	Jim Douglas                                6/30/2025
	
	
	Craig Bradshaw                           6/30/2028

	
	Scott MacBain                             6/30/2026
	
	
	Heinz Jurgensen                           6/30/2026

	
	Michael Perevozchikov’              6/30/2025
	
	
	Stefan Elbel                                 6/30/2028

	
	
	
	
	Eric Berg                                      6/30/2028


        

1. CALL TO ORDER
 ASHRAE VALUE STATEMENT
In ASHRAE meetings, we will act with honesty, fairness, courtesy, competence, inclusiveness and respect for others, which exemplify our core values of excellence, commitment, integrity, collaboration, volunteerism and diversity, and shall avoid all real or perceived conflicts of interest. Our culture is one of inclusiveness, acknowledging the inherent value and dignity of each individual.  We celebrate diverse and inclusive communities, understanding that doing so fuels better, more creative and more thoughtful ideas, solutions and strategies for the Society and the communities our Society serves. We respect and welcome all.
 
Code of Ethics - https://www.ashrae.org/about/governance/code-of-ethics
Core Values - https://www.ashrae.org/about/ashrae-s-core-values
Diversity Statement - https://www.ashrae.org/about/diversity-equity-and-inclusion-dei

ASHRAE’s Antitrust policy: ASHRAE agrees to comply with the Antitrust Policy as stated in ANSI Essential Requirements. Antitrust guidelines presentation: https://youtu.be/ykisOzjHyZM.

	Recording (Audio, Video, Screenshots) of ASHRAE meetings, including online 	meetings, is strictly prohibited.
9 voting members attended
Reviewed and Approved the 2025 ASHRAE Winter Meeting Orlando Minutes
8-4 -0, voted to approve, chair didn’t vote. 

2) Liaison Report (as they arrive)
· Section 8 Head (Kashif Nawaz) 
– didn’t show
· Research Liaison (Carl Huber) 
– research breakfast:  research chairs received PPT to share with everybody, 3 projects ongoing under 8.1, one RTAR submitted in Spring
3.9 million new funding granted for research projects by ASHRAE, invite PMS to review new RTARs, work statement online
ASHRAE new research projects, new RTARs can be googled online
8/15, 12/15 submission deadlines before Las Vegas. 
Co-sponsor a new RTAR with TC 3.1. 
· Handbook (Kevin Muldoon) 
 

3) Report on TAC/TC Chair’s Breakfast Meeting – Alex Schmig 
	Update on material covered at TC chairs breakfast.
	Sunday, February 9th 7:00 – 9:00AM Hilton Orlando, Orlando I-II (Lower Level)
ASHRAE society organization structure changes: technical, research and consulting split to new structures. 
Doing more for global reach. ASHRAE doesn’t stand for America anymore, it targets to be a global organization. 
Government update, encourage anyone to sign in and get update, e.g. update on data center and decarbonization
9.13 new TC expanding to interstellar civilization. 

4) Membership - Jim Douglas (Chair)
Introduction of new members and/or changes
	Alvaro E Araque
Alireza Behfar – from 8.2
Raymond W Good, Jr – from 8.2
Trenton S Hunt – from 8.2
Makayla Lauren Louise Ianuzzi
Dr Margaret M Mathison, PhD – somehow dropped from roster
Daniel Raherimanjato
Hannah C Spargur
Robert Tucker
Voting member changes (7/1/2025):
Rolling Off:
Riley Barta – Term limit end – VM Roll off for 1 year, then voting again as chair
Michael Perevozchikov’ – Term limit end
Jim Douglas – Term limit end
Vincent Hwang – Term limit end
Rolling On:
Ray Good 
Margaret Mathison
Connor Hayes 
Jethro Medina – Handbook

5) Standards – Jim Douglas (Chair)
· Performance Testing Standards
· [bookmark: _Hlk152480162]Standard 23-2022, Methods for Performance Testing Positive Displacement Refrigerant Compressors and Compressor Units.  –no update, Scott – same discussion to combine 23 and 225 to one. Combine strategy: Matt reached ashrae staff, next step revise 23, make changes, kill off 225. Matt set up work meetings before LV meeting. Get hold of Matt if interested in attending the discussion. 

· Standard 225-2020, Methods for Performance Testing Centrifugal Refrigerant Compressors and Condensing Units.  
· Matt Cambio has reached out to ASHRAE staff regarding how to proceed with combining these standards
· Matt to schedule WG meetings before Winter 26 conference to make a scope recommendation to TC 8.1
· Based on WG recommendations, TC 8.1 may propose revision of Standard 23 at winter meeting
Standard 41.4-2015, Standard Methods for Measurement of Proportion for Lubricant in Liquid Refrigerant. 
Harshad Inamdar commented on uncertainty analyses, proposed monte callo method to assess uncertainty.

[bookmark: _Hlk10962728]Standard 41.9-2021, Standard Methods for Refrigerant Mass Flow Measurement Using Calorimeters. Standard 41.9-2021 is published.  Standard 41.9-2021 Addendum a. is published.  The 41.9-2021R 1st Public Review began on 4/18/25 and ended 6/2/25.  There were no substantive public review comments.  The 41.9-2021R Publication Draft has been submitted to ASHRAE for publication.  
Addendum A- published. 
Sspc 41 cmbination of TC 1.1 and 1.2, 8.1 merge all standards of measurements together. 41 done the work earlier. 
Michael Perevozchikov commented on ISO standards, which recently published 3 new standards regarding performance ratings and methods of testing for displacement and centrifugal compressors. ISO subcommittee submitted 4 new proposals, targeting new standards for automotive compressors, positive displacement, scroll compressors. Contact Michael for more details.  

8) Program - Erik Anderson (Chair)
Can do on your own, submit abstract, papers, no need sponsored by TC. 
· 2025 Annual Conference, Phoenix, AZ
· Seminar 25: Reduced Order Models for Positive Displacement and Centrifugal Compressors Performance Predictions (TC 8.1) Chair Haotian Liu, Ph.D. – Monday, June 23, 8am – 9:30am
Haotian: good attendance, 4 presentations on site, early morning session, well attended having total 35 people. 

· For 2026 Winter Conference in Las Vegas, NV [program submission deadline Aug 1, 2025]:
· Track 1: Fundamentals and Applications (Track Chair: Kevin Brown)
· Track 2: HVAC&R Systems and Equipment (Track Chair: Ng Yong Kong)
· Track 3: Refrigeration & Refrigerants (Track Chair: Haotian Liu)
· Track 4: Research Summit (Track Chair: Li Song)
· Track 5: Energy Storage and Grid Resiliency (Track Chair: Jon Cohen)
· Track 6: Pathways to Building Decarbonization (Track Chair: Ehab Mamdouh)
· Track 7: Artificial Intelligence (Track Chair: Joshua Vasudevan)
· Track 8: Indoor Environmental Quality for Healthy Buildings (Track Chair: Joe Chow)
· Future-Proofing the Built Environment (Track Chair: Robin Bryant)
· New Program Ideas
· Applying various compressor technologies to AC, WC & dry cooler chillers – TC8.1&8.2 -didn’t hear from 8.2 for co-sponsorship. Need further discussion with 8.2, reach out to Joe. 


(1) Tiffany Abruzzo agreed to Chair, Tom Watson agreed to speak to centrifugal efficiency
(2) Oil free increasing efficiency of Air-Cooled chillers
(3) Vote to Co-Sponsor with TC 8.2

· Service, maintenance, troubleshooting of compressors including scroll, centrifugal and pistons, at compressor level. – Proposed by Joe Sanches, Las Vegas (TC 8,1)
(1) Fundamentals & Applications, HVAC&R Systems and Refrigerants, or Future Proofing the Built Environment

The team proposed a form of “Debate”, representing different technologies and OEMs. An example topic may be “best compressor technology depending on the application”. An alternative form can be Panel discussion, e.g. 3 different OEMs representing different market segments, like chillers, DX units, etc.
Turboco may be interested, Alex may find somebody for screw and scroll compressors, others find somebody on rotary, CO2 refrigerant, e.g. from Danfoss, Bitzer (Joe Sanchez).
Other topics: “Best for efficiency, cost and all variables”, “selecting compressor for your job”, collaborating with TC 8.11. 
If need a compelling name, the topics can be “future compression technology”, “AI on compressors”, “compressor tech for space app”. 
Haotian volunteers to chair debate; Haotian and Craig B. to materialize it.
Ask 8.2 to co-sponsor.

9) Research – Matt Cambio (Chair)
· [bookmark: _Hlk29676008]Report from Research Subcomm. Chair’s Breakfast (Location/Time: Monday, June 23 7:00 AM – 9:00 AM MST; Sheraton Phoenix Downtown, Phoenix B (Level 3)

· 1879-RP – Foamability properties of LGWP refrigerants – 
Craig B, requires no-cost extension, and will complete project by end of summer. 
· 1716-RP Oil Concentration of Field Installed Liquid Chillers with Flooded Type Evaporators.” – Updated in TC 8.2, moving but slow. Developing interviews of different groups, wrapping thesis. 
· 1851-RP – Dielectric Properties of Lower GWP Refrigerants
· 8.1 Voted to Co-sponsor in Orlando – 
Joshua Hughes TC 3.1 is leading WS, aiming to 8/15 submission deadline.Haotian volunteers to support WS. 
· New RTAR ideas:
· TC 8.1 Davide & Craig submitting - Assessment of Extrapolation Capabilities and Uncertainty Quantification of Multi-Refrigerant Semi-Empirical Compressor Models TC 8.1
(1) 8.2 to Co-sponsor – 
Davide, presented on seminar 25 for preliminary studies. Ready to write RTAR about mapping extrapolation, uncertainties analysis, towards submission 8/15. 
· TC 8.1 & 8.2 Effects of sub-atmospheric operation with low GWP, low ambient heat pumps. Leak rates and design suggestions (Matt / Daryl to follow up) – 
No update. Some are covered in RP 1851. 
(1) System Contaminants
(2) Refrigerant breakdown
(3) Possibility of electrical arching in a vacuum
(4) Potential for combustion in the presence of oil

Other research ideas – None. 
	
10) Handbook – Jethro Medina (Chair)

· TC8.1 Refrigeration Chapter 8-factory Dehydrating, Charging & Testing (revision due 2026)
· Vacuum values update (adjusted decimal places for readability)
[image: ]

These extreme pressures could be not realistic, leading to boiling off the oil. Ultra High vacuum and high vacuum are not related to ASHRAE application. Need to double check if ultra and very high vacuum are realistic. Suggest moving off the very high and ultra high vacuum from the chapter. 
And adjust decimal digits to two digits. 

· Section 2 – Updated text
[image: A text on a page

AI-generated content may be incorrect.]
--modified for clarity. 

· Section 4 – Added Infrared Gas Detection
Infrared Leak Detection. An infrared (IR) sensor is designed to detect a target vapor via absorption of infrared radiation. The amount of absorption is concentration dependent, resulting in a measurable refrigerant-in-air concentration. A detection system will sample ambient air, emit light from an IR source to pass through the sample, and output the measurement. System outputs vary from indicating measurement ranges to quantifiable concentration values. This method is suitable for various refrigerant leak rates.
 proposed to just add infrared portion for now. need to add additional leak detections for next step, during the next round, every four years. 
· Updated Moisture Levels per AHRI 700 and added reference
[image: A close-up of a text
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· Motion: Does TC 8.1 Accept the proposed handbook changes?
· Motion / Second
Craig made a motion, Eric second. Voted: 9-0, 3-0, Motion passes. 

11) Website – Eric Berg (Chair) – up to date. Uploaded minutes from Orlando. 

12) Old Business – None. 

13) New Business 

TC 8.1/8.2 are responsible for two chapters of handbooks, Jethro solicited volunteers for 2028 version. Craig B. volunteered to support. 
14) Adjourn  
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TC Sign-in Sheet
Meeting Info: ____compressor technology 8.1__________________________________   Date:______06/24/2025______________
	Name
	Affiliation
	E-mail
	Member
(Voting, Corresponding, PCM, or Guest?)
	YEA
Member?
(Yes/No)
	Int’l
Member? (Yes/No)

	Alex Schmig
	Trane Technologies
	alexander.schmig@trane.com 
	chair
	Yes
	No

	Aaron Hantzeli
	Purdue Univ
	ahantze@Purdue.edu
	Guest 
	Yes
	No

	Bo Shen
	ORNL
	shenb@ornl.gov 
	secretary
	N
	N

	Carl Huber
	RAC-RLSEC8
	Cfhuber54@gmail.com
	guest
	N
	N

	Joshua Hughes
	Chemours
	Joshua.hughes@chemours.com 
	corresponding
	N
	N

	James Douglas
	Image engineering
	jim.douglas.imagineering@gmail.com
	Voting
	N
	N

	Kain Muldoon
	KCC
	Kmuldoon@KCCmfg.com
	Guest/HBC liaison 
	No
	N

	Medina, Jethro
	Chemours
	Jethro.Medina@Chemours.Com 
	Handbook chair
	Y
	N

	Florian Simon
	Trane Technologies
	Florian.simon@tranetechnologies.com 
	Provisional corresponding member
	Y
	N

	Andreas Josef Hoess
	Purdue University 
	ahoess@purdue.edu 
	Provisional corresponding member
	Y
	N

	James Spalding
	AHRI
	jspalding@ahrinet.org
	corresponding
	Y
	N

	Scott MacBain

	Carrier
	Scott.macbain@carrier.com 
	voting
	N
	N

	Stefan Elbel
	Tubulin Univ/CTS
	stefanelbel@gmail.com 
	Voting
	N
	Y

	Andrew hjortland

	JCI
	andrew.hjortland@jci.com 
	Corresponding member 
	N
	N

	Mark Rogan
	Aaon
	Mark.rogan@aaon.com
	corresponding
	No
	N

	Makayla Ianuzzi
	JCI
	Makayla.ianuzzi@gmail.com
	coresponding
	Ye
	N

	Parveen Dhillon
	NREL
	Parveen.dhillon@nrel.gov 
	Corresponding
	No
	N

	Peter Meece
	AHRI
	pmeece@ahrinet.org
	Guest 
	No
	N

	Cheng Yi Lee
	UMD
	cylee@umd.edu 
	Provisional corresponding member
	No
	N

	Haotian Liu
	Purdue university 
	Liu1460@purdue.edu 
	Corresponding 
	Y
	N

	Davide Ziviani
	Purdue university 
	dziviani@purdue.edu 
	corresponding
	No
	N

	Erik Anderson 
	Anderson Engineering
	eanderson@aenpi.com 
	voting
	No
	N

	Michael Perevozchikov

	Copeland
	Michael.Perevozchikov@copeland.com 
	Voting 
	N
	N

	Nick Zupp
	Modine 
	Nicholas.j.zupp@modine.com 
	Guest 
	No
	N

	Syed Angkan Haider
	University of Illinois
	angkanhaider@gmail.com 
	Corresponding
	Yes
	N

	Craig Bradshaw
	University of Illinois
	crbrad@illinois.edu
	Voting 
	No
	N

	Robert Tucker
	Atlas Copco
	Robert.tucker@atlascopco.com
	Provisional member 
	No
	N

	Suguntij Inampudi
	Hoeywell
	Suguntij.inampudi@honeywell.com
	Provisional member
	No
	N

	Eric Berg
	Lennox
	eric.berg@lennox.com
	Voting member
	No
	N

	Alvaro E Araque
	Mitsubishi electric
	aaraque@hvac.mea.com
	Corresponding member
	No
	N
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‘Vacuum is classified according to the following absolute pressure ranges:

Low Vacuum
Medium Vacuum
High Vacuum

Very High Vacuum
Ultrahigh Vacuum
below}

29.92to 1.0 in. Hg {101.325 to 3.5 kPa}

1.0 t0 4.0 x 10~ in. Hg {3500 to 0.1430 Pa}
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4.0 107 to 1071 in. Hg {1430 to 0.143 yPa}

4.0 10! in. Hg and below {0.143 uPa and
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Karl Fischer Method. In systems containing refrigerant and oil. moisture may be determined by (1) measuring the dielectric strength or
(2) the Karl Fischer method (Reed 1954). In this method, a sample is condensed and cooled in a mixture of chloroform, methyl alcohol, and
Karl Fischer reagent, The refrigerant is then allowed to evaporate as the solution warms o room temperature. When the refrigerant has eyap-
orated, the remaining solution is itrated immediately to a dead-stop clectrometric end point, and the amount of moisture is determined. This
method requires a 0.5 0z {15 g} sample of refrigerant and takes about 20 min. Multiple checks are run to confirm results. This method is gen-

srally considered inaccurate below 15 ppm {me/ke}: however. it can be used for checking complete systems because this method does not
require Reed points out that additives in the oil, if any, must be checked to ensure that
they do not interfere with the reactions of the method. The Karl Fischer method may also be used for determining moisture in oil alone (ASTM

Standard D117; Mor- ton and Fuchs 1960; Reed 1954).
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Sources of Moisture

Factory dehydration removes unwanted moisture that accumulates in components due to ambient conditions or manufacturing processes
such as cleaning. Certain components are known for absorbing more moisture. For example, tests by several manufacturers have shown that
the motor stator remains the primary source of moisture in compressors.

Moisture in refrigerant systems can occur in various ways (see Chapter 7). One opportunity for moisture ingress is during charging refrig-
erant or adding oil. Controls at the factory are required to ensure these moisture levels in the oils and refrigerant are maintained.

Because refrigerant is added after dehydration, its moisture content must be considered in determini e overall moisture content of the
completed unit. Common refrigerants have a typical accepted commercial tolerance ofﬂhmg/kg} of water content on bulk
ship- ments, With some refrigerants, such as CO, various I of dryness may be readily available on the market. In the case of CO, where

moisture can be reactive to the refrigerant, it is recommended to find a tolerance of less Lhal_{mgkg} of water content.
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