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MOTIONS

No. Motion STATUS
1 That REF-CPCC approve the draft minutes from the January (January 8, PASSED
2026) meeting.
2 That REF-CPCC approve Cold Chain PD for DRSC consideration. PASSED
ACTION ITEMS - 2026 Winter Meeting
No. Responsibility | Action Item Status
1 Pearson Send staff updated information to add to REF-CPCC
website.
2 Staff Send Members information on Region XII webinar
ACTION ITEMS - 2026 January Meeting
No. Responsibility | Action Item Status
1 Staff Send the Cold Chain PD request form to all REF-CPCC Complete
members
2 Brandt Email the editor of ASHRAE Journal to include the Complete
refrigeration trends survey results information in the next
available issue.
3 REF-CPCC Members interested in joining the Cold Chain PD Ongoing
committee should contact Nelson.
ACTION ITEMS - 2025 Annual Meeting
No. Responsibility Action Item Status
2 Nelson Review and submit a PD request for a PD on Cold | Ongoing
Chain
LIST OF ATTACHMENTS
No. Attachment
A Report on 2025-26 MBOs
B Standard PowerPoint Presentation for REF-CPCC liaisons to use at Meetings
C IoR Liaison Presentation
D IIAR Liaison Presentation
E AHRI Liaison Presentation
F NASRC Liaison Presentation




Trends in Refrigeration Report

Sustainability and Resiliency of the Cold Chain Position Document Request Form

ASHRAE Leadership Presentation

AASA Seminar Information

A= T|®

ISHRAE’s REFCold India 2026 Information

LIST OF ACRONYMS

American Society of Heating Refrigerating

International Institute of Ammonia

ASHRAE | and Air-conditioning Engineers AR Refrigeration
Air-Conditioning, Heating, and
AHRI Refrigeration Institute IoR Institute of Refrigeration
BOD Board of Directors MBO Management By Objectives
Center for Excellence in Building
CEBD Decarbonization MOP Manual of Procedures
CO Coordinating Officer MOU Memoranda of Understanding
North American Sustainable
DL Distinguished Lecturer NASRC | Refrigeration Council
DRSC Document Review Subcommittee PD Position Document
REF- Refrigeration Technology Committee
EPA Environmental Protection Agency CPCC | for Comfort — Process — Cold Chain
GCCA Global Cold Chain Alliance RTC Refrigeration Technology Committee
HFC Hydrofluorocarbons SY Society Year
United Nations Environmental
HVAC Heating, Ventilating, and Air-Conditioning UNEP Programme




CALL TO ORDER
Chair Don Brandt called the meeting to order at approximately 8:02 AM PST.

WELCOME
Members and guests in attendance introduced themselves.

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
Core Values

Diversity Statement

Quorum Determination
Quorum was confirmed with 14 of 14 voting members attending. Three non-voting
members and three ASHRAE Staff were present as well.

Review of Agenda

Two Items were added under 8. New or Unfinished Business:

A. Certified Refrigeration System Designer

B. United Nations Environment Programme (UNEP) Safety Training Guide

Minutes
(1) It was moved (Dalavouras) that the draft minutes from the January Virtual Meeting
(January 8, 2026) be approved.

BACKGROUND: The minutes were distributed on January 27".
MOTION 1 VOTE: 13-0-0-1 CNV - PASSED

Chair’s Report - Brandt

A. SY 25-26 MBOs -- Review

An update on committee MBOs (Attachment A) will be reported to Operations
Subcommittee of Tech Council on Tuesday morning.

MBO #2 to complete Memoranda of Understanding (MOU) with Global Cold Chain
Alliance (GCCA) and North American Sustainable Refrigeration Council (NASRC)
has been approved by ExCom and is on the BOD agenda for approval.

Co-Sponsoring a Tech Session (MBO #4) has been moved from the Winter Meeting
to the Annual Meeting.



MBO #5 to develop a standard presentation for REF-CPCC liaisons to use for
Meetings has been completed and distributed to liaisons (Attachment B).

. Action Item Review

A summary of Action Items is shown on page 2.

Action ltem #2 is reported as complete and the information will be published in the
March issue of the ASHRAE Journal.

Motion to simplify REF-CPCC to RTC in the Manual of Procedures (MOP) and
Reference Manual for SY2026-2027.

This motion was passed at REF-CPCC'’s Fall meeting in October to recommend that
the name be simplified from “Refrigeration Technology Committee for Comfort -
Process - Cold Chain" to "Refrigeration Technology Committee (RTC)." TechC
passed the motion but changes have not been instituted in the ROB or any MOPs or
Reference Manuals.

Brandt has emailed Abellon regarding these procedures and next steps. This
decision has been moved to the BOD. They will decide whether it is appropriate for
REF-CPCC to change names in the MOP and ROB.

5. Liaison Reports

A

Institute of Refrigeration (IoR) — Andrew Pearson

Pearson gave a presentation (Attachment C). The IoR is the UK’s national
representative body for ASHRAE. ASHRAE members have the option for joint
membership with access to all online publications for a nominal add-on membership
fee. IoR is developing a guide on Code of Practice for Changing Ambient based on
weather data predictions and recommendations for design temperatures with an aim
is to publish in the spring of 2026. They are also working on a campaign for
refrigerant leakage reduction including practical guidance and training.

International Institute of All-natural Refrigeration (IIAR) — Gary Schrift

IIAR President Gary Schrift gave a presentation (Attachment D). Their stated vision
is to ‘create a better world through safe and sustainable use of natural refrigerants
and stated mission is ‘to provide advocacy, education, and standards for the benefit
of the global community in the safe and sustainable design, installation and operation
of natural refrigerant systems’. lIAR has launched a new resources site that
consolidates tools, information, and videos.

IIAR has a Memorandum of Understanding (MOU) with ASHRAE. Current joint
projects include ASHRAE 1915-RP, Refrigerated Facilities Doorway Infiltration Air
Energy Reduction Research Project and service on the Refrigerants and Their
Responsible Use position document (PD) Committee. IIAR has an interest in being
part of future REF-CPCC PD committees and support the ASHRAE Guide for
Sustainable Refrigerated Facilities and Refrigeration Systems.

Air-Conditioning, Heating, and Refrigeration Institute (AHRI) — Xudong Wang

Wang gave a presentation (Attachment E). AHRI is a trade association with
manufacturers of HVAC products for residential, commercial, and industrial
applications as members. AHRI collaborates with ASHRAE on advocacy, standards,
and research.




D.

North American Sustainable Refrigeration Council (NASRC) — Danielle Wright
Wright gave a presentation (Attachment F). NASRC is a nonprofit leading the
transition to natural refrigerants by collaborating across the refrigeration industry.
The American Innovation and Manufacturing (AIM) act of 2020 directs the
Environmental Protection Agency (EPA) to phase down production and consumption
of hydrofluorocarbons (HFCs) by 85% by 2036. She pointed out a gap in the funding
of technicians in the industry and a lack of experience for manufacturers to have the
ability to transition from HFCs. Because of this, they are hosting a Technical Training
Program with summits for different experience levels throughout 2026.

Trent Hunt

No formal report was presented. He noted the importance of ASHRAE's role in
training technicians to help them understand how systems work in order to make
them run more efficiently.

Subcommittee Reports

A

F.

Communication — Nelson, Dalavouras, Alam, Elbel, Wright, Zha

Nelson met with the subcommittee and they worked with Pearson to develop an
article being published in the March issue of the ASHRAE Journal promoting the Milt
Garland Refrigeration Award (MBO #1).

Planning — Ziviani, Lilya, Beall, Surange, Tarlea, Lim, Lindsay
Nabozny has applied to be an ASHRAE distinguished lecturer (DL) with a
Refrigeration Focus (MBO #6).

H in Refrigeration Ad Hoc — Brandt, Lindsay, Zha, Alam
No report from this subcommittee.

Trends in Refrigeration Ad Hoc — Beall, Wright, Nelson, Lilya, Dalavouras

The “Trends in Refrigeration” Report (Attachment G) is ready to be posted on the
website with some reformatting to make it easier to see in a website format. They will
work with Brandt to find an appropriate format before posting on the website. Wright
notes there was good participation among subcommittee members to complete this
report.

Cold Chain PD Ad Hoc — Nelson, Surange, Alam

A request to develop a new ASHRAE PD on “Sustainability and Resiliency of the
Cold Chain” has been developed . Nelson requests that any members interested in
being a part of the PD development committee contact him directly at
bruce.nelson@bvngineering.com. Names of interested parties will be submitted as
part of a potential roster to be appointed by Tech Council. Dieryckx suggested this
PD should address developing countries as an editorial change.

(2) It was moved (Lim) and seconded (Alam) that REF-CPCC approve Cold Chain PD
for DRSC consideration.

BACKGROUND: The PD proposal is shown in Attachment H.
MOTION 2 VOTE: 13-0-0-1 CNV - PASSED

Refrigerants and their Responsible Use Position Document - Lilya




This PD was submitted for approval at the Winter Conference. The committee
received some comments from Document Review Subcommittee (DRSC) that were
mostly editorial in nature. Responses to comments are in progress and no further
changes are warranted.

DRSC, Tech Council and the ASHRAE Board of Directors (BOD) will consider
approval at the Winter Meeting.

7. BOD/Tech Council Reports
A. BOD Ex-Officio — Dieryckx
No formal report was given but Dieryckx presented the ASHRAE Leadership
presentation (Attachment I).

Highlights for REF-CPCC include:

o Latest ASHRAE Strategic Plan at ashrae.org/strategic plan

e Membership dues will increase $5 in the 2026-2027 SY

o Refrigerant Transition is a Hot Topic in Government Affairs

o CEBD developing research project on Refrigerant Emissions Management,
Tracking, and Compliance

e The Future of ASHRAE Conferences Ad Hoc is charged to recommend a
new overall Society conference strategy which specifically focuses on
changes to the typical Annual Conference.

e Nominations for REF-CPCC due here by Feb. 13™.

B. Coordinating Officer (CO) — Abellon
No report from CO.

8. New or Unfinished Business
A. Certified Refrigeration System Designer — Scott

REF-CPCC is working with the Certification Committee to develop a certification for
Refrigeration System Designers. REF-CPCC may help develop training materials
and testing information. Some members noted concerns including, that this may be
too broad and would include too much information for a single certification, the
testing process will have to effectively test depth of knowledge where online
resources are readily available, and whether or not REF-CPCC has the bandwidth to
take on this project. The eventual work group may have to prioritize either the
training materials or the test itself.

Scott volunteered to chair an ad hoc committee to explore further. Lim, Lindsay, and
Zha volunteered and others interested should contact Scott.

B. UNEP Safety Training Guide
Steve Comstock with UNEP noted they are developing a Safety Training Guide.
Surange and Alam have volunteered to help with this effort.

C. CEBD Report — Wright, Nelson
Wright reports that a project to develop Guide for the Decarbonization of Grocery
Stores Guide is underway.

Nelson reported the development of a Refrigerant Emissions Management, Tracking,
and Compliance tool that focuses on HVAC system leakage.



10.

D. REF-CPCC Website — Pearson

E.

F.

Pearson notes that the REF-CPCC website contains outdated information on
awards, including information regarding awards that are no longer active. Since the
Honors & Awards committee was developed to manage award information, it
appears that information on the website has not been updated accordingly. Members
note that Pearson should send specific information on items he would like to see
updated to staff to add to the website (Action Item 1).

Programs
Doug Reindl and Stan Nabozny are speaking in a program where they will be giving

a 5-minute overview of REF-CPCC to be given at chapter meetings. Work is being
conducted to clean up the presentation.

Region Xll is conducting a webinar in late February. Staff to send detailed
information on this to all committee members (Action Item 2).

REF conferences by other Organizations

¢ ASHRAE Associate Society Alliance (AASA) Seminar — Tarlea
The Seminar is titled “Global Perspectives/ Refrigerant Transition/ Refrigeration
and Decarbonization with Study Cases in Developing Countries.” This is
presented on February 2", 2026, from 10:00 to 11:00 AM PST. More information
is included as Attachment J.

e [ISHRAE’s REF Cold India 2026 Refrigeration & Cold Chain Exhibition
This will take place November 19-21, 2026, at the Agriculture College Ground,
Pune (Attachment K).

¢ RAL is having CRC in Egypt
The ASHRAE Region-at-Large (RAL) Chapters Regional Conference is
scheduled for October 1-5, 2026, hosted by the Cairo Chapter in Cairo, Egypt.
More information will be distributed as it becomes available.

Next Meeting
A. 2026 Spring Virtual Meeting — Staff will poll for best meeting date and time

B.

2026 Annual Meeting — Sunday, 8:00 AM — 12:00 PM CST, June 28, 2026, Austin,
TX

Adjournment

Meeting was adjourned at 11:18 AM PST.



MBO Submissions to Planning Committee

Last submission date:
Generation date:

2/2/2026
8/7/2025

Committee: Refrigeration Technology Committee for Comfort - Process - Cold Chain Committee

Chair:
Vice-chair:

Brandt Donald L
Nelson Bruce |

MBO # Description Metric Completion % /Date | Financial Assist Req'd? | Staff Assist Req'd? MBO Comments
(how do we determine success?)
Promote Milt Garland Refrigeration [Have three submissions Jan 2026 Communication Subcommittee
Award 100% 100% complete as of Winter Meeting
An article is submitted for the March
issue of the ASHRAE Journal to
1 Yes Yes
promote the award. Currently, there
are 4 submissions.
Complete MOU s with GCCA and Signed MOU s May 2026 Chair
NASRC 67% 67% complete, Approved at ExCom,
2 Yes BOD and signed on Sunday evening
along with a detailed work plan
Host a happy hour in Las Vegas, Feb [Event Happens Dec 2026 Planning Subcommittee
3 2026 Meeting 0% Yes Yes 0% complete, this has passed and has
not been rescheduled
Co Sponsor a Tech Session in Las Event Happens August 2026 Committee
4 Vegas, Feb 2026 Meeting Yes This has been rescheduled to take
place in Austin at the Annual Meeting
Develop a standard ppt for PPT Completed Dec 2026 Committee
Refrigeration Committee Liaisons 100% 100% complete, a powerpoint was
5 can use at the 2026 Winter and Yes finished and circulated among REF-
Annual meetings CPCC committee members
Add one DL with Refrigeration Focus |Added DL June 2026 Planning Subcommittee
6 100% Yes Yes 100% complete, Stan Nabozny was

added, pending approval




Refrigeration Committee CPCC
ASHRAE 25 -26 Society Year

Your Name

Your email address



CPCC

* Comfort Cooling and Applications — Rest of ASHRAE
* Process Cooling and Applications — Low Temperature

* Cold Chain Cooling and Applications — Food Processing
and Cold Storage with Transportation

* Heat Pumps to dual function on the systems



Membership

* 14 Voting Members, 3-year term

* 6 Nonvoting Members, Liaisons to Allied Refrigeration
Societies

* One consultant
* Report to Technology Council
* 4 Sub committees



Goals

* Add one or more Distinguished Lecturers with
Refrigeration focus

* Promote the Milt Garland Refrigeration Award with three
subcategories

* Sponsor and present a tech session at the Austin Summer
meeting

* Complete MOU’s with: International Institute of All
Natural Refrigeration, North American Sustainable
Refrigeration Council and Global Cold Chain Alliance



Position Documents and Research

* Refrigerants and their Responsible Use

* Resiliency, Decarbonization, Energy, and Refrigerants is at
the TPS stage

* RP - 1915 is infiltration in cold storage facilities in
conjunction with GCCA



Challenges

* How do we get more 2 yr and 4 yr College Programs to
focus on Refrigeration while continuing there current
HVAC programs.

* Adding a focus on Heating with Heats Pumps while
operating in Refrigeration Systems.



Future

* We meet at the Winter and Summer Meeting on Sunday
mornings from 8AM to Noon.

* Thank you for allowing us time at your meeting
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The Institute of Refrigeration

the UK’s professional engineering body
for individuals, founded in 1899

\§




*IOR.org.uk

REFRIGERATION AIR CONDITIONING HEAT PUMPS

Background and history

IOR is UK national representative body for ASHRAE, and hold annual meetings witk *
President and Executive Vice President. Members of ASHRAE benefi+ © 10R
H H . . "‘o".ﬂ‘g‘u‘(
option which allows them access to all online IOR publi ®
43@’ ~arship fee
UK Gy, AS““AE (standing
funde
e ABayr Memora® g and oR os of heatifé Jentilating 2
EVenyg nd scienc Ad.
News . - . arts@ {nable WO
A) SUFPOH’US i Alllance httgs ¢ M\ama, GEUT%‘?“aa?\;‘;na:;tpr gl as\.\S‘a na . from all nve\'the \H\Ol'\d o
RESOURC[S . founded in 139”; fgri::t;xin o serve entr i \f:o‘:-‘d of societY:
an esd
df e\ds fof

Congy X
ety onditioni™é england, POV ;5
rey, € and allie
1899, \oR, Sur ofriger@ cation
- d‘t:e Pp\‘cat'ton ofr
e
e ™ ui17020understanding/ior-

shrae.uk/




I O R .org.uk
Upcoming technical matters of interest *

* New Code of Practice for Changing Ambient — IOR is the lead publisher for this UK guide
based on weather data predictions and risk recommendations for design temperatures.
It will be published in spring 2026. It can be a template for other country’s adaptation
recommendations.

* European and International Safety Standards — IOR gives technical input through

membership of national committees that review EN and ISO standards
GX@Q

~~deas of Practice — for flammables, ammonia, carbon dioxide and non toxic non

"~ nractical guidance and training at

Oy

le to all from our website www.ior.org.uk



*IOR.org.uk

REFRIGERATION AIR CONDITIONING HEAT PUMPS

Other International Activity

UK representative to the International Institute of Refrigeration (lIR IIF) on behalf of
national government. This is similar to the USNC for IIR, hosted by ASHRAE

* |OR has previously hosted international conferences on themes: Retail Sustainability,
Cold Chain, HFO refrigerant, Natural Working Fluids, Rankine Cycle, Changing Ambient.

* |OR has submitted a proposal to host the 18th IIR Gustav Lorentzen Conference on
Natural Refrigerants in Bristol, UK in August 2028 with the theme of “Future Proof
Refrigeration”. Awaiting decision of IR committee.

* Partner in the REAL Alternatives consortium of training partners promoting common
standards for training in carbon dioxide, flammables and ammonia.

* Recognised by the UK Engineering Council to accredit members as chartered
engineers.
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NATURAL

REFRIGERATION
FOUNDATION

Safe and Sustainable use of

>

)

Natural Refrigerants

Gary Schrift — President
ASHR AE REF-CPCC Presentation
February 1, 2026 — ASHR AE Winter Meeting
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To create a better world
through the safe and

refrigerants Sta nda rdS,

)

advocacy

Toyprovide advocacy, education, and SAFE AND SUSTAINABLE USE OF
standards for the benefit of the global  MTVRARREFRIGERANTS
commuhnity in the safe and sustainable

design, installation and operation of

natural refrigerant systems




\“' NATURAL
-— REFRIGERATION
FOUNDATION

.O u r education
Mi1ssion research

To Promote the safe and
stainable use of natural
frigerants through
earch, Education
Development and
olarships

SAFE AND SUSTAINABLE USE OF
NATURAL REFRIGERANTS
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i |CII" . IIAR RESOURCES
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Launched a New IIAR
Resources Site

 Consolidated existing
and added new Tools,
Information & Videos




2025 ITAR Initiative Highlights

Natural Refrigeration

Directory

* Find an

Engineer/Consultant,

CT7 i COntraCtOr, Manufactu rer,
End User, Educator

Mr. Ammonia CTI Gas Detection . .
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Giintner %_‘ié’.eMr NH3
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2025 ITAR Initiative Highlights

Natural Refrigerants

Training Programs

* Find the needed
training on a NH3,
CO2, HC, by
location, training
level, and training

type

AAA Refrigeration

REFRIGERANTS:
CO2, HC/Pr

SERVICE TERRITORY:
NJ, NY, CT, PA

TRAINING LEVEL:

Beginner, Interm

WEBSITE URL:

httpes:/ fwnanwraaarefrig.corm
EMAIL:

PS:

ADDRESS:

1804 M

x, WY 10466 USA

Accutherm Refrigeration Inc.

REFRIGERANTS:
Co2, HC/P

SERVICE TERRITORY:

T

Southemn ChA, AZ, NV

TRAINING TYPE:

Hands-On

TRAINING CATEGORY:
Cor or - P

Q
1y

E
B
S

PHONE:
714) 248-7748

ADDRESS:




2025 ITAR Initiative Highlights

lWEL OME TO THE NATURAL . Natural Refrigeration Career
REFRIGERATION CAREER GENTER Center

" * Post your entry level or
internship position in the

Are you ready to embark on an exciting career in the innovative field of natural refrigeration? Our platform is designed specifically for aspiring

°
engineers like you, offering a comprehensive hub to explore internship and entry level job opportunities that align with your passion for N a t u r a I R ef r I g e r a n t S

sustainable cooling solutions.

WHY CHOOSE NATURAL REFRIGERATION?

Matural refrigeration technologies are at the forefront of the movement toward more environmentally friendly practices in the industry. By I I l d u St ry

harnessing natural refrigerants and energy-efficient systems, you can play a vital role in combating climate change and promoting
sustainability. As the demand for eco-friendly solutions grows, so do the career opportunities in this dynamic field.

START YOUR JOURNEY TODAY e Fi nd you ent ry IEVEI or

Dive into the world of natural refrigeration and take the first step toward a fulfilling career that makes a difference. Whether you're a recent
graduate or a student seeking internship opportunities, the Matural Refrigeration Career Center is here to help you navigate your path in this

Internship position.

Explore our listings, connect with industry leaders, and unlock a future filled with possibilities in natural refrigeration—where innovation meets
sustainability!

INTERNSHIPS & ENTRY LEVEL EMPLOYMENT

This page is designed for those entering the Natural Refrigeration field. Any position that requires experience in the Natural Refrigeration field
will not be found in the Career Center.



2025 ITAR Initiative Highlights

Refrigerant Evaluator Tool

R-717 (Ammonia) | Low Side Condition: m " High Side Condition: 120F

Component Makeup ‘ Typel Natural ‘ | GWP 100/ ODPl 0 | 0
R-717 Natural 100%
‘ GI‘\del 0 | 0 ‘ | Compression Raﬁol 6.66
R T T PP P Y
I pSIG] 431 | 287 | [ Flammability ***] Yes
‘ — - : mﬁmdw - -
Isobutane)
| Chemical Name ‘ ‘ Lubricants| MO, PAC ‘ | Saf Class “‘l B2L
| Ammonia ‘
[ Compression Ratio] 6.66 | ReL *+4] 320 ppm | Chemical Name| | difluoromethane | 2-methylpropane (Isobutane) | clorodiflucromethane
Chillers (700 | IR<200lbs (300 | IR>=200lbs
GWP) GWP) (150G6wp) | [ lat.HeatofVapor| 557.05 [ 45434 | | LFL**#] 167,000 ppm
T e s | BHP/TR @ 70CT | 95¢€T | 120¢T] | 109.7% | 115.3% | 126.9% | 147.9% | 123.1% | 116.7% | 110.4% | 109.4% | 114.8%
2025 2025 2025 [ Compatability Issue| Mo Copper or itsalloys | | BHP/TR****[ 100% | ,r'
GwP 100/00P| | 675 | 0 | 3 | 0 | 1300 | 0.034
SNAP APPROVALS
The EPA uses the Significant New Alternatives Policy (SNAP) to approve refrigerants for specific use. Refer to the Rule or Notice below for details. | Flammablllty EEkE | | Yes | Yes | Mo
CSWarehouse Ice Skating Rink  Industrial Process AC  Industrial Refrigeration Pasitive Displ. Chiller Very Low Temp Refrig. Centrifugal Chillers
YES I YES I ) VES VES Es NO | - ,,,l | | |
Comm. ice Maker  Refrig. Transport  Retail Food Refrig.  Non-Mech Heat Trnsfr Non-Res. Dehumid. Res. and Lt. Comm. AC Self Cont lce Maker Twlmw Lower Lower Lower
VES I NO I NO VES NO NO NO | Sa Class '**l | AZL | A3 | Al
*Use at your own risk. Follow local AHJ compliance, and EPA general regulations: SNAP link here
** Determination made based upon GWP and how it relates to the EPA Rule of 10/6/23 authorized under The American Innovation & Manufacturing [AIM) Act enacted on 12/27/20. | RCL *E¥ | | 35,000 p p m | 4r000 ppm | 5 9,00‘0 p pm
“** Classifications determined in accordance with the ASHRAE 34 Standard
==+ BHP/TR used for comparative purposes. It has heen estimated using a typical industry mid-sized screw compressors (non-ecenomized and without subcooling). | LFL *** | | 144,000 ppm | 16,000 ppm |
| Glide| | 0 | 0 | 0
| Lubricants| | POE | MO, AB, POE | MO, AB
| Type| | HFC | Natural | HCFC

*Use at your own risk. Fo

ow local AHJ

compliance, and EPA general regulations: SMAP link here

** Determination made based upon GWP and how it relates to the EPA Rule of 10/6/23 authorized under The American Innovation & Manufacturing (AIM) Act enacted on 12/27/20.

*+* (lassifications determined in accordance with the ASHRAE 34 Standard.




2025 ITAR Initiative Highlights

Germany is recognized as a leader in refrigeration technology and safety practices. The
country's regulatory framework is among the most rigorous in Europe, reflecting both EU
directives and strong naticnal laws. Ammeonia is widely applied in industrnial systems, backed

[ ]
by advanced training programs and strict compliance requirements. Germany also drives
innovation in sustainable refrigeration, making it a global reference point for natural

refrigerant use.

Offering a one-stop location to learn which standards and requlations apply for ammeonia refrigeration in countries
throughout the world.

Countries List

Beijing. PR China
Argentina

Germany

Equipment Design t

Existing systems t

Installation of equipment t

USA
United Kingdom

Machinery Room Desigqn t

New installation t

Piping and valves t

System Design {General) i

System Safety (Overall) t



2025 ITAR Initiative Highlights

PAPERS PAPERS

VIDECS = VIDECS
= nuadr
ey tora
Environmental and Health Risks of Synthetic PFAS Applicable SNAP Refrigerant Approval Notices and Rules IIAR Hydrocarbons Decarbonization
Refrigerants

=3 z =3

MATURAL REFRIGERANTS HAVE BEEN LISED

VIDEOS VIDEOS VIDEOS | VIDECS “-"‘N'{F
SINCE THE LATE 1800s
CO2 Refrigerant Ammonia Refrigerant

History of Natural Refrigerant NRF Founders Scholarships

VIEW VIEW

VIDECS Ll VIDEOS THA'S cission s 10 provias PAPERS
advocacy. education, and standards
the glabsl cammunity I

PAPERS

and other naturat refrigesant systams.

Experts on the Benefits of Natural Refrigerants ITAR: Advancing Natural Refrigeration Worldwide State Of The Industry Ammonia Refrigerant Just the Facts




2025 ITAR Initiative Highlights

Updated IIAR Publications

ANSI/NIAR Standard 5-2025 American National
Standard for the Startup of Closed-Circuit Ammonia
Refrigeration Systems

ANSI/IIAR 5 specifies basic minimum criteria and procedures
for the safe startup of completed closed-circuit mechanical
refrigerating systems utilizing ammonia as the refrigerant along
with additions and modifications made to such systems.

Leselogaing O seraling
Procechmes for
Closed-Oroum Ao
Refrgeralion Sysienms

ANSI/IIAR Standard 7-2025 American National
Standard for Developing Operating Procedures
for Closed-Circuit Ammonia Mechanical

Refrigerating Systems

AMNSI/NAR 7 defines the minimum requirements for developing
operating procedures for closed-circuit ammenia refrigeration

systems.

w

RURRTRTe V1 B | ATRE

S— S Lo

Startups of Chosec-Circuln
Armmonia Religeration Sy siemns

Stagiard for Inspection
Testingg, ancl Madnbenance
Of CHpsecHUIrC ol ASmirrsoniEk

Refrigeration Sysiems

ANSI/IAR Standard 6-2025 American National
Standard for the Inspection, Testing, and Maintenance
of Closed-Circuit Ammonia Refrigeration Systems

IAR & establishes the minimum reguirements for inspection,
testing, and maintenance [[TM) applicable to safe closed-circuit
ammonia refrigeration system. It is meant to aid in identifying
which components should be inspecred, tested, and maintained
and how frequently these tasks should be performed. This
standard is intended to be incorporated as part of a Mechanical
Integrity |Ml) Program as recognized and generally accepted
good engineering practices [RAGAEP). It can be used to perfarm

a gap analysis for minimum safe requirements of an owner's existing ITM tasks as well as

prn:wide the minimum requirements for [TM record keeping responsibilities.

Refrigeration Piping Handbook - 2019 Edition
with 2025 update of chapter, Pipe Sizing

The Refrigeration Piping Handbook has been hailed as one of the
best publications ever produced by IIAR. IIAR's Refrigeration Piping
Handbook is the ultimate guide to modern ammania refrigeration
piping as well as a comprehensive infreduction to piping design
and installation as it is practiced in the field. The book comes

with computer programs for pipe sizing, suction riser sizing, and
economic analysis for size selection.

9 THE
— _i EEFEIGERATION

-== = NI
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2025 ITAR Initiative Highlights
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IIAR 2026 Annual Conference Additions:

e BOGO (Buy One Get On) “Free” End User Registration
e RETA CRST (Certified Refrigeration Service Tech) Training Event

* NASRC CO2 Training Event



2025 ITAR Initiative Highlights

Successful IIAR Latin America Expo & Educational Conferences 2025

* Peru—June 2025 | Chile - August 2025 | Colombia — November 2025

XX “SEH'IIFH:II‘IQ Interrmclnnul AR _ :
E | 'ﬂﬂ ma an . ey I'-'..=!' " il
América Latina “* August 19 - 20, 2026
XXXI Seminario | ¥ Buenos Aires, Argentina
Internacional lIAR Brasil, 2026

de Refrigeracian Notural poro Lolinsomérios e
Ledn, Guanajuate 7 ol 9 de octubre 2026 - November 2026
“" October 7 - 9, 2026 © Brasil

¥ Leon, Guanajuato, Mexico




025 ITAR Initiative Highlights

. FOUNDERS' SCHOLARSHIP RECIPIENTS
nholarship SENIORS
<a

JUNIORS

Renato H. Carreon Zachary Davis Hazel Ferriar
University of Minnesota Georgia Southern University of Wisconsin-
Platteville

Bridger Bone Henry Karpovas Lisak Franklin O'Shaugnesssy
Utah Valley University University of Minnesota Purdue University-Ft. Wayne

‘e
v =
Michael Hintz Carly Huen Hannah McComick
West Virginia University University of California, San Diego Fansas State University

r -
-

Seth Reiffer
Ferris State University

Madelyn Rynsburger Annette Simchick
Grand Valley State University University of Washington

=
| -

| 4

Francesco Pedulla Grace Scarbarough Sophia K. Schneider
Concordia University University of Texas Kansas State University
. i
i _;— -
i —p—
5 = -
-\ A
Alan Simchick Muhammad Umar Winters Xia
Washington State University University of Maryland Baltimore Univarsity of Watarloo

County




ASHRAE - ITAR MOU

* 2025 ITAR-ASHRAE MOU

%
« Updated and signed July 28, 2025

ASHHAE « ITAR-ASHRAE Work Plan started — last meeting

December 2, 2025

* Current Actual Projects with IIAR/NRF Participation

« ASHRAE 19.15-TRP, Refrigerated Facilities Doorway
Infiltration Air Energy Reduction Research Project — NRF
CoFunding the project & IIAR Board Member Kurt
Liebendorfer part of Project Management Team

* IIAR President serves on committee to update the
ASHRAE PD on Refrigerants and Their Responsible Use




ASHRAE - IIAR New Initiatives

« ITAR Would like to Support the following Joint Projects

" i‘;& * Sustainability & Resiliency of the Cold Chain ASHRAE
- Position Document — IIAR staff designee will join the
ASHHAE _ committee if this new PD is approved by the TPS and DRSC.
\_—if  ASHRAE CEBD Flexible International Building Code

Framework & Code development — ITAR staff designee would
like to join the working group if this code development moves
forward. IIAR currently attends the Global Advisory Panel
meetings discussing this at a high level.

« ASHRAE Guide for Sustainable Refrigerated Facilities and
Refrigeration Systems — IIAR would like to see a working
group to update this document, create a joint marketing
campaign with IIAR and other MOU s allies, and for ASHRAE
to join an ITAR working group to create an IIAR Academy
Online training class for this Guide.




AHRI Introduction

February 1, 2026
Xudong Wang, Vice President, Research
Air-Conditioning, Heating, and Refrigeration Institute

2311 Wilson Blvd., Suite 400, Arlington, VA, USA

we make life better®



AHRI is a Trade Association

Member Companies: Over 95% of all HVACR and

330+:8 water heating products manufactured and installed in

North America




Headquarters: Arlington, Virginia USA

Global Offices:

India (Mumbai) Canada (Toronto) ASEAN (Singapore)

we make life better®



AHRI Members are Manufacturers

Cooling and heating products for residential, commercial, and industrial applications:

GENERAL STORE

I E R R RN EEE]
i B —oomcever— (D




AHRI Industry Sectors

Refrigeration  Heating




Organized Around Four Pillars




AHRI and ASHRAE

"Collaboration on many areas, such as:
" Advocacy

=Standards

*Research




Thank You!

Contact: Xudong Wang

Email: xwang@ahrinet.org Tel: +1-703-600-0305
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Who We Are Goals

: . n Drive a sustainable
A 501c3 nonprofit leading the transition to natural workforce

refrigerants by collaborating across the

refrigeration industry ﬁ el Wieihg

opportunities

ﬁ Act as a catalyst for
continuous improvement

® © O
200+ ) & O ¢
member What are
companies Natural Refrigerants?

55K+ (¥4

food retail . e
locations

R744 R290 R717
Carbon Dioxide Propane Ammonia

@S\ NORTH AMERICAN
\ ¥ /I Sustainable Refrigeration Council



ALL MEMBERS

@ cbes owase  GRITE

° COO'SU [ H:ﬂphoe;._rg PLATINUM

CLIMATE PROS ... ng;é{_‘fi HUSSmMANN m ‘ﬁ' Tue..

¢ m B SOUTHER CALIFORNIA ey
ot Irgc Ganener [1] Henpegson @  BER EDISON SCM ==
e s VY [LOWE. Energy for Whets Ahend — L—

AHT == @ CAPITOL E’is - :6: éffecterra energy recovery’ FﬁN @ — ULE‘E )
JAODINE Q- @mni

TITANIUM

SILVER
RWACOLD SEERE THZRM f ' : TGI::é;fti:om

. f Cra s %) ARCT —
‘t"E nglgize zn Mmﬁ % 8 I'I'IFE—I"ﬁIE‘[?I?. o \hmigos NAronico’s A I".”n‘ﬁk.';. l\i RAND I@L ?‘9 i‘@goquélﬂg
L Baskas ~ BELAIR @ bfresh B & 7 Bookdie  Gampfelh  TACarlle o

AXIOM CLOUD

: STOR : == Cushing
9 Chever o GG cueares: & Cushi .
2 . 1 urora En 1 )
@ﬁx\m{n DNV "lé'.;f‘,",'f e . e € S _ ‘%Q_REPS E&%lu&\? Fooo<lLess Sreshdirect
FusiZEn  Genentach EE Y Giant Creenwse  TEE Ahppen HARPS (HEB)
TR HUACR™TTE ¥instacart JerRo @ Ke Iv| n P

A 2% LOVELIGHT i . . hdo ¥ MUELLER
B&wa B "% soLutions $ -Clu:k.l.‘ @ ‘g—tg{%‘z% nﬂm MIETIENDA Lﬁ ap@ MWVl L MTSAC] gﬂ% ARl co. ?“?
Slesleol  swgmmm  NOBHILL \stefl  novum Nugeet s arkcipe PASCAL  PAVILIONS L Peapod

& his s Publix. Mﬁm ‘Raeey's @ =z mﬁ Em ::: R M S BSCS momcni RMC Refrigeration /aﬂs.‘ ]:: ROUNDYS.
&  Rder  wowo  amano @ Eees gyt EEE SN Seew  Qeeeorwe  Smous  STaDE  Swams
:STOP&SHCIP EataTECH Suga-;%feek - @ ﬁ Tecamseds :I Ogémeg towngcountry Cﬁ Fradewater t:]Eef ﬁ

United  vacom  Zamim  VONS Suns  Chlpeons  wamatd|  dgmens OZST] WRE  Wawa

supermarkets




HFC Regulations

HFC Phasedown: AIM Act

100%
90%
80%
70%
60%
50%
40% 0
20 85%
20% | Phasedown
10%

oo by 2036
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

% of HFC Baseline Allowed

—Phasedown Limit

NORTH AMERICAN
) Sustainable Refrigeration Council



American Innovation and Manufacturing (AIM) Act of 2020

* Directs EPA to phase down production and consumption of hydrofluorocarbons (HFCs)
by 85 percent by 2036

 Authorizes EPA to manage HFCs by:

Implementing sector-based restrictions
to accelerate the transition to lower-GWP,
next generation technologies.

Maximizing reclamation and
minimizing emissions from equipment.

EMISSIONS REDUCTION & RECLAMATION (ERR)

TECHNOLOGY TRANSITION RULE

Revised Rule Draft Released September 2025
* New systems: 1400 GWP (2026) 150 or 300 GWP (2032)
* Remote CDUs: 1400 GWP (2026) 150 or 300 GWP (2032)

Rule finalize September 2024

* Leak repair for system charge >15 lbs (Jan 2026)

* Automatic leak detection for systems >1500 Ibs (Jan 2029)
* Use of reclaim for service and repair (Jan 2029)

NORTH AMERICAN
) Sustainable Refrigeration Council



California

New York

Washington

GWP Limit — New
Systems/
Equipment

GWP Limit -
Existing Systems/
Equipment

Refrigerant
Management
Program (RMP)

Ban on PFAS
Refrigerants

Leak Monitoring | Refrigerant Sales
& Repair Ban

Proposed

Maine

Minnesota

X

Proposed

NORTH AMERICAN
) Sustainable Refrigeration Council



-

HIT S
BB shap + Additional GWP Limits B snap20/21 Pending
M SNAP + Additional GWP Limits SNAP 20/21 Signed Into Law

“HFC Policy Tracker.” North American Sustainable Refrigeration Council, nasrc.org/hfc-policy.

The U.S. Climate Alliance is a coalition
of states committed to upholding the
Paris Climate Agreement’s goal of
keeping temperature increases below
1.5 degrees Celsius.

The Alliance comprises:

589/ of the US economy

549/ of the US population

419 of net US GHG emissions

“U.S. Climate Alliance Fact Sheet.” U.S. Climate Alliance,
www.usclimatealliance.org/us-climate-alliance-fact-sheet.

—

AP\ NORTH AMERICAN

(\’/ Sustainable Refrigeration Council



Funding

Workforce Development

Education




State Funding

Active Funding

e California:
https://www.fripfunding.com/

¢ Massachusetts:
https://www.mass.gov/how-to/apply-
for-a-massdep-commercial-
refrigeration-grant

¢ Delaware:
https://dnrec.delaware.gov/climate-
coastal-enerqgy/efficiency/cool-switch/

* New Jersey:
https://www.njeda.gov/njcool/

¢« New York:
https://nasrc.org/ny-grant-pilot-

program/

Coming Soon

« New York
¢ Minnesota

¢ lllinois

Washington

Oregon

Alaska

Idaho

Utah

Arizona

Montana

Wyoming

Colorado

New Mexico

Hawaii

North Dakota

South Dakota

Nebraska

Kansas

Oklahoma

Texas

lowa

Missouri

Arkansas

Louisiana

Wisconsin

Mississipi

Vermont Maine

W
Michigan \
New

Hamshire
\ A Massachussetts
"“:\\\ \Rhode
New

Island
Connecticut

o

Pennsylvania Jersey

Ohio aryland
Indiana elaware
West
Virginia
Virginia
Kentucky
North Carolina
Tennesse
South
Carolina
Alabama Georgia
Florida
NORTH AMERICAN
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California F-Gas Reduction Incentive Program (FRIP)

Goals

= Reduce hydrofluorocarbons (HFCs) emission

= Alleviate barriers to adopting ultra-low-global ©
warming potential (GWP) refrigeration equipment CALIFORNIA Cop and Trads

AIR RESOURCES BOARD Dollars at Work

= Perioritize facilities in disadvantaged and
low-income communities, small businesses,
& independent facilities

Program Highlights mm

= Funding Guidelines and Addendums Commercial and
= Application portal: www.FRIPfunding.com industrial refrigeration

$38.5M

= First come, first served.

Apply by March 31, 2026

F-gas Reduction
Incentive Program



There are simply not enough technicians to

transition from HFCs. And the gap is only growing.

e Roughly 80,000 HVACR technician jobs are currently unfilled, or
39% of the total workforce.”

e Technician workforce retiring out.
e Not enough technicians entering the HVACR trade.

e Burnout loop accelerating technician attrition.

40,100 job openings for HVACR technicians are projected each
year between 2021-2031.**

* Source: “Addressing Hvacr's Skills Gap; Promoting Exciting Trade Career Opportunities.” Emerson E360 Blog, 17 Jan. 2023.
** Source: Occupational Outlook Handbook: Heating, Air Conditioning, and Refrigeration Mechanics and Installers. U.S.
Bureau of Labor Statistics. (2022, September 8).

Technician Burnout Loop

Techs
Exiting
Workforce

Unsustainable
Schedules

.2 Sustainable Refrigeration Council



RETRADE  foemenmomn, ¢ R-TRADE
Powered by NASRC

NASRC’s comprehensive workforce development program to
build a sustainable and skilled technician workforce

Build a robust pipeline of refrigeration technician candidates

Increase access to comprehensive training on advanced refrigeration technologies

Increase the number of existing technicians who remain in the refrigeration trade

Walmart> < ~amazon €osTcO & {rdqger

o NORTH AMERICAN

nasrc.ore/r-trade W2 Sustainable Refrigeration Council
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NASRC
TRAINING ONLINE

WORKSHOPS AL LEARNING

* General introduction to CO2 « 8 Hour
Advanced, more and Propane technologies Introduct
focused toplcs g - OEREOL
« Exhibit and networking Course
« Student “Cool Careers” » CO2 Basics:
Rusty Walker - Program Transcritical

Booster Systems

NASRC Training Director
I L

Wl/'l

f R

PROGRAM nasrc.org/co2-controls-worksho N .
:.'- ! s 1= :I : I:

Custom localized
training

nasrc.org/rtrade/training-events/

nasrc.org/rtrade/customized-group-training/ S
NORTH [CAN

Sustamable Refrigeration Council



Dates Location

IS LVEN A 1 Bl Poughkeepsie, NY
W\ (VR A ()l St. Louis, MO Traming Summit

Mar 17,2026 San Antonio, TX Traming Workshop (IIAR)
Apr 17,2026 San [uis Obispo, CA | Student Engineer Training
A A R Wl (POl [rwindale, CA Traming Summit

Training Summits to include HVACR Student Career Fairs

Traming Summit

,,,,,,,,

nasrc.org/training

, NORTH AMERICAN

- Sustainable Refrigeration Council
14



NORTH AMERICAN

NASRC Student Training

Sustainable
&Career Networking 2 Courti |
Cal Poly Camous, San Luis Onisny, CA Who?

In-Person Event | April 17,2026 | 9 am —3 pm Engineering Students &Faculty

u ?
£ Fundamentals ofrefrigeration system design Where . .
u Cal Poly Campus, San Luis Obispo, CA
£ Introduction to sustainable refrigeration systems
When?

£ Interactive sessions with refrigeration tools and resources

April 17,2026, 9am —3pm

£ Networking with prospective employers and mentors

ASHRAE ,

/ Scan to visit nasrc.org/rtrade/calpolyhvacr-2026
_ for more information and to register.
CAL POLY
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Member Meetings: Leveraging network of
stakeholders and partners to educate and drive
positive change.

* Natural Refrigerant Webinar Series
* End-User Roundtable
* Workshops and Stakeholder meetings

CO2 Technical Committee: Equipping the industry
with data-driven technical guidance to support
CO2 refrigeration in food retail applications.

e Critical Sensors Guidance
* Release Events Guidance
e Start-up and Cx Guidance

Tools & Resources: developing educational
resources that support industry transition to
natural refrigerants.

* HFC Regulation Tracker * Fact Sheets
e Case Studies * Surveys

CO2 Education Committee: developing
educational resources and standards that
advance technician proficiency in food retail
refrigeration applications.

e Technical Manual
* Technician Certification

NORTH AMERICAN
-2 Sustainable Refrigeration Council



2025 Survey Results

Participants: 18 Food Retailers representing over 29,000 US Locations

@ éQ.%'g'ize P p— CosTco @ GRQCE'.WQU.,T,LET & Iﬁ%\ﬂer HAwixTriP Publix.
Raleys  STATER BROS @ OTops  Walpreens  Walmart WinCo

mmmmmmm

PARTICIPANTS BY TYPE

m Tier 1 (100 - 200 Stores)

o gsrocery/ k = Tier 2 (500 - 1500 Stores)
upermarket :

: m Tier 3 (1500-2500 Stores)
m Convenience/ : 6

: m Tier 4 (2500-5000 Stores)

Pharmacy : RETAILERS
m Tier 5 (5000-10,000 Stores)

NORTH AMERICAN
) Sustainable Refrigeration Council

PARTICIPANTS BY TIER
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Existing
Stores

R290 (Propane) MD Stores

CO2 Condensing Unit Stores

Cascade Stores

CO2 Secondary Store —‘ ‘

EXISTING STORES BY 78% A 5% 39
SYSTEM TYPE HCFC/HFC Stores HFO Blend Stores ~ CO2 TC Stores Glycol

HFCs

100%

HFO Blends >300 GWP

94%

EXISTING FACILITIES:

REFRIGERANTS USED BY coz %
FOOD RETAILER e .
HFO Blends <300 GWP [ 22%
0% 20% 40% 60% 80% 100%

NORTH AMERICAN
) Sustainable Refrigeration Council



2,000+ new stores installed by 2029

NEW STORES PLANNED BY SYSTEM TYPE

Other 41

CO2 Secondary 46 m CO2 Transcritical
HFC/HFO Blend

HFO Blend MDS [l 80 / e

= R290 MDS
R290 MDS [l 82 = HFO Blend MDS

CO2 Second

HFC/HFO Blend 318 econdary
Other

Co2 Transcritical |G 1470
0 200 400 600 800 1000 1200 1400 1600

AT\ NORTH AMERICAN
&) Sustainable Refrigeration Council
. W
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CO2 Condensing
Units

» Added to existing
store site

« Support new
capacity

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

Over 8,200 units installed by 2029

113

2025

2026

Prior Years

3769
1741
2027 2028 2029

B New Installations

NORTH AMERICAN
) Sustainable Refrigeration Council
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Estimated 13,400 system replacements by 2029

PROJECTED REPLACEMENT BY SYSTEM TYPE

R290 MDS

CO2 Condensing Units
HFO Blend MDS
HFC/HFO Blend

CO2 Transcritical

CO2 Secondary
Pumped MT Glycol

B 134 = Pumped MT Glycol
CO2 Secondary
®m CO2 Transcritical
2625 HFC/HFO Blend
I 2915 HFO Blend MDS
3518 ®m CO2 Condensing Units
m R290 MDS

186

I 4000

0 500 1000 1500 2000 2500 3000 3500 4000 4500

NORTH AMERICAN
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Projected refrigerants used in replacement and new systems

PRIMARY REFRIGERANT IN REPLACEMENT SYSTEMS REFRIGERANTS IN NEW SYSTEMS

No HFCs/HFOs
No HFCs/HFOs/A2Ls

m HFO Blends >300 m HFO Blends >300

GWP GWP
m HFO Blends <300
m HFO Blends <300 GWP

GWP

NORTH AMERICAN

) Sustainable Refrigeration Council
22



CO2 Transcritical Systems Growth by Region

m o7 (@) |
B Southwest (13%)
I Midwest 1,565 (12%)

] West

1,932 (14%)

[ ] Northeast

I Pacific Northwest

NORTH AMERICAN
) Sustainable Refrigeration Council
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Over 10,000 CO2 systems projected by 2029

PROJECTED CO2 SYSTEMS TOTAL

12,000
10,000 900
66§
8,000 1100
694
6,000
4,000 e0g 8705
6679
2,000
0
2025 2026 2027 2028 2029
I Prior Years @ New CO2TC Replacement CO2 TC Replacement CO2 Secondary 2024 Projection

NORTH AMERICAN

-2 Sustainable Refrigeration Council
24 Y



25

Please rate the influence of the
following factors on your organization’s
motivation to consider CO2?

a Regulatory Requirement

e Refrigerant Cost

e Future Regulations Risk

Participant Feedback

CO, systems represent our long-term
solution aligned with refrigerant phase-
down goals, offering a sustainable path

forward.

Future refrigerant cost

The most significant benefit is environmental
sustainability. CO, (R-744) systems offer a low
Global Warming Potential (GWP) alternative
to traditional HFC-based systems.

Future proof refrigerant, the last
change in refrigerant.

Long term compliance

NORTH AMERICAN

) Sustainable Refrigeration Council



26

Please rate the significance of the
following barriers in preventing or
slowing your transition to CO2?

Participant Feedback

The technology complexity, specifically the
controls.

Costs

Technician ability to keep systems operating
reliably

Seasoned labor to start up and maintain
systems

Uptime and reliability of the systems

The limited industry resources which include
engineering consultants, equipment OEMSs, case
vendors, controls vendors, installing contractors,

and CO2 availability

NORTH AMERICAN
) Sustainable Refrigeration Council



2029 Projection

Projected Stores by System Type

Pumped Glycol MT Stores, 4%
CO2 Secondary Stores, 4%

HCFC/HFC Stores, HFO Blend Stores, CO2 Transcritical

48% 21% Stores, 19%

Other
CO2 Condensing Unit Stores

HFO Blend MDS

R290 MDS

NORTH AMERICAN
) Sustainable Refrigeration Council
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Disclaimer: The information in this slide deck is not intended

to and does not constitute regulatory or legal advice.

Thank you!

Danielle Wright

Executive Director

NORTH AMERICAN
Sustainable
s ) Refrigeration
/. Council



HCFCs

HFO Blends >300 GWP

HFO Blends <300 GWP

HFOs <10 GWP

29

Refrigerants
R404a, R507a, R407a, R407f, R422a, R422c, R422d, R427a
R22, R502
R448A, R449A, R513A
R454c, R454a, R455a, R471a
R1234yf, R1234ze

NORTH AMERICAN
) Sustainable Refrigeration Council
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CO2 Transcritical

CO2 Secondary

Pumped MT Glycol

HFO Blend MDS

R290 MDS

HFC/HFO Blend

New System Type

Direct expansion refrigeration system capable of operating above CO2
critical point.

System circulating CO2 as pumped secondary fluid, cooled by primary
system through heat exchanger

System circulating glycol as secondary fluid for Medium Temp loads.

Micro-distributed system of self-contained cases using HFO blends, cooled
by water-loop

Micro-distributed system of self-contained cases using propane (R290),
cooled by water-loop

Traditional direct expansion refrigeration system using HFCs or HFO blends

NORTH AMERICAN
) Sustainable Refrigeration Council



What region are you
providing information

for?

If applicable, specify the
country in the region you are
providing information for.

For the region selected, what
are the relevant refrigeration
regulations? Any recent
changes?

What refrigeration sectors are
you providing information for?

For the selected sector, what
technologies are end-users
specifying and why?

For the selected sector,
what are the new
refrigerants and how are
they being utilized?

For projects with new
refrigerants, what are the
challenges, major concerns,
or market headwinds?

Any other thoughts on
refrigeration trends in the
region for the specified sector?

Example Projects and Upload
of Resources

North America usa 1 in what category? Safety, Industrial Process Refrigeration This now seems too narrow, Now | wish | could have Regulatory conflicts. High Why is US so far behind other See Link (1) below.
energy efficiency, construction and maybe they are not checked both cold costs. Limited engineering countries in considering
codes, other ... sales specifying, maybe they are storage and industrial expertise and resources to hydrocarbons in refrigeration?
restrictions. asking, maybe it is up to the process. Answer: Low design systems properly, e.g. What will happen when the
contractor or engineer or charge ammonia and CO2 | CO2 high pressure and leaks . | first A2L fires occur?
vendor. mostly in supermarket
derivative racks, but
smaller systems of
various types are ....
North America usa | in what category? Safety, Industrial Process Refrigeration This now seems too narrow, Now | wish | could have Regulatory conflicts. High Why is US so far behind other See Link (1) below.
energy efficiency, construction and maybe they are not checked both cold costs. Limited engineering countries in considering
codes, other ... sales specifying, maybe they are storage and industrial expertise and resources to hydrocarbons in refrigeration?
restrictions. asking, maybe it is up to the process. Answer: Low design systems properly, e.g. What will happen when the
contractor or engineer or charge ammonia and CO2 | CO2 high pressure and leaks . | first A2L fires occur?
vendor. mostly in supermarket
derivative racks, but
smaller systems of
various types are ....
Asia India HCFC Phase out began in 2016, | Cold Storage Most End users typically don't HFOs are being CO2 has concerns on high Regulations and their effective See Links (2) and (3) below.
HFC phase down expected to specify technologies as they are | considered, but only by ambient, especially since implementations play a strong
begin in 2032 not aware of those very select few there may be chances of role in new refrigerant
technologies. Mostly they will organizations. CO2 power outages if there are adoption (or moving away from
go by what the contractors adoption is very low due weather incidents or other old damaging refrigerants). The
suggest. In some cases, the end | to high ambient issues. Mostly people have effective implementation of
users go to consultants who conditions. Ammonia and | DG backup but not many use these regulations are a concern
then suggest technologies. In HFCs are still largely the them for long durations. in these parts of the world
the broad un-organized market, | refrigerants of choice. Overall, it will take a few (even if the regulations
ammonia is the bigger player (Mainly R404A, R134a, years to actually see the themselves are in place). In
for potato and chilli cold stores | R507C). Now, due to the market moving towards HCs India, cold stores storing agri-
(account for more than 80% of new guidelines, there isa | or CO2 as there is no real produce are given subsidy. The
all cold stores in the country). chance that users will push in terms of regulations. agency who made the
Rest is a broad mix of Ammonia | move away from high guidelines for this subsidy has
and Freons. Incidentally, even GWP refrigerants. More suggested that refrigerants
though Phase out has begun, detail in the 'other with GWP below 1500 will only
HCFCs are still sold in the thoughts' point. be allowed if the cold store
market as there are less wishes to avail subsidy. This is
stringent regulations. bound to push promoters to
use lower GWP refrigerants.
The link for this document is
given here. There are some
mistakes in the document, but
this is something that may help
at the broad level.
North America USA ASHRAE 15, AIM ACT, State Supermarket/Food Retail Secondary Glycol, Secondary R-744 (Parallel Racks, A2L - Flammability Concerns, | Distributed systems seem to be
Specific Codes CO2 (Phasing and decoupling of | Condensing Units, Leak Detection R-744 - gaining in popularity
working fluids), Self Contained | Transcritical) R-454A, Pressure ratings and venting
Water Cooled -(Flexibility of R-455C (A2L condensing of refrigerant/leaks
staging and redundancy in the units),
systems,) Transcritical CO2 -
(Low GWP and not subject to
phase out), A2L Chillers -
Emerging
North America USA EPA Mandates Cold Storage NH3, CO2 and the new Low Above Some have picked R-448 but it | Thermal Storage being Current EPA Website for
GWP R-1234ze is not low GWP considered refrigerants
Europe Denmark En347 Supermarket/Food Retail R744 Different HFO, but R744 For the HFO it is expected life | For 50kw and up R744 is Www.advansor.com

is the majority

time before regulation
remove the due to tfa

dominant. For smaller systems i
would have expected This to




happen on smaller systems as
well

Www.advansor.com

Europe Denmark En347 Industrial Process Refrigeration R744 And R717 HFO has limited traction HFO is price of refrigerant and | R744 is taki g a larger share
here expected life time before a from R717
ban
Asia Thailand Ammonia refrigerant regulation | Industrial Process Refrigeration Ammonia/CO2 Cascade and TC- | | do not know, Do they HFO limited supply due todo | Ammonia/CO2 Cascade and TC- | ITC own office R-507A/CO2

C0o2 have any new refrigerant | not popular.
developed today. If you
mean HFO, This
refrigerant is not popular

in Thailand

Co2

Cascade, ITC Own Factory TC-
C0O2, Ruxchai-ASRS Cold
storage.

Examples and Links:

(1) https://drive.google.com/open?id=1LemNXBFkM6MAQeYRgBfxscgmHI700-wO
(2) https://ncecd.gov.in/uploads/ENGINEERING GUIDELINES AND MINIMUM SYSTEM STANDARDS FOR IMPLEMENTATION IN COLD CHAIN COMPONENTS Second Print 2d4bc6727d.pdf

(3) https://ozonecell.nic.in/wp-content/uploads/2023/09/2-HPMP-Stage-Ill.pdf?utm_source=chatgpt.com




Attachment C

Request Form for a new ASHRAE Position Document

To: TECHNOLOGY COUNCIL Document Review Subcommittee

Originator: Bruce Nelson, Vice Chair REF-CPCC Date: 17 Oct 2025

Title: _SUSTAINABILITY AND RESILIENCY OF THE COLD CHAIN

Purpose for the Position Document: To examine and improve the sustainability

and resiliency of the cold chain globally. Significant opportunities exist within the cold chain

both in developed and developing economies, to increase food production, reduce food waste,

reduce direct and indirect emissions of green house gases, reduce environmental pollution, and improve

profitability and business viability. Purpose of the document is to list these opportunities and encourage their

development and uptake.

Scope proposed for the Position Document: To list, describe, and encourage the application and

implementation of refrigeration and related technologies which will improve sustainability and

resiliency across the entire cold chain, including post-harvest cooling, food processing, storage

and distribution, retail, and transportation market segments. Topics covered in the PD would relate to

decarbonization of the cold chain, including reducing GHG emissions (both direct and indirect), encouraging the
use of low-GWP refrigerants, eliminating or minimizing negative environmental impacts of refrigerants, reducing
food waste, use of renewable energy sources, making the economic case (improved profitability), and reduction of

regulatory barriers to adoption of the listed technologies and best practice.

ASHRAE Members, Committees with topic interest (if known): REF-CPCC, TC10.1, TC10.2,
TC10.6, TC10.7.

Revised 2018-6-27
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ASHRAE Policies o

‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT CONFERENCES ‘ COMMUNITIES ‘ MEMBERSHIP
Code of Ethics Harassment and Discrimination Commercialism
We will act with honesty, fairness, ASHRAE strictly prohibits and does not ASHRAE’s Commercialism Policy allows
courtesy, competence, inclusiveness and tolerate discrimination against members or for Society activities that fulfill the
respect for others, which exemplify our applicants for membership because of such mission of technological advancement
core values of excellence, commitment, individual’s race, color, religion, age, sex, with adherence to business plans that
integrity, collaboration, volunteerism and sexual orientation, national origin, physical generate income to offset operational

diversity, and we shall avoid all real or
perceived conflicts of interest.

expenses such as AHR Exposition,
ASHRAE periodicals, website, and
Society conference events such as the
Welcome Party, luncheons, registration
kits, and receptions.

or mental disability, pregnancy, genetic
information, veteran status, uniformed
service member status, or any other
category protected under applicable law.

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.



Marketing Central ASHRAE

ABOUT ‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT ‘ CONFERENCES COMMUNITIES ‘MEMBERSHIP

MARKETING CENTRAL

Ak ASH:HAE> ASH:H"E> Visit Marketing Central
ASHRAE . : f . .
_ or marketing materials
[TTYR ASHRAE ) &
and resources.
ASHRAE Presentations ASHRAE ASHRAE . Brochures
Acronym Guide - : i Branding Guide
y Find the most current: President g e Press Releases
Download this quick guide » ASHRAE Leadership Bill McQuade. PE. CDP. Reference this quick and F
v y Iy ; [ ]
for an easy reference of » This Is ASHRAE Fellow ASHRAE, LEED AP informative resource for all of orms
acronyms commonly used in » ASHRAE Handbook EARIB AR H your ASHRAE branding * Chapter Logos
\ : : : - * Newsletters
ASHRAE. Easily see and » Research Promotion the 2095-96 term: needs and questions
search through over 400 » Standards including logos, color

terms! » Technical Committees ‘ LEARN MORE palettes, chapter information, ...and more!

» Other presentations and typography.
{ DOWNLOAD
{ LEARN MORE { LEARN MORE

B




2025-28 ASHRAE Strategic Plan

ABOUT ‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT

CONFERENCES COMMUNITIES MEMBERSHIP

Position ASHRAE as the
global leader in advanced solutions
to improve indoor environmental
quality (IEQ) and address climate change.

OBJECTIVES

a. Lead the development of widely adopted
standards to support indoor environmental
quality, decarbonization, and resilience.

b. Develop alliances and diverse working
groups that position ASHRAE to lead
and collaborate globally in identifying
challenges, defining solutions, and
developing approaches to address them.

c. Develop resources based on member
needs and industry trends.

Pursue impact-focused engagement
by targeting stakeholders to support
a strong workforce and maximize
utilization, adherence, and trust of
ASHRAE's global expert resources.

. Tailor and target engagement and

resources to ASHRAE members and
defined key stakeholders.

. Provide guidance to targeted stakeholders

on impactful ways to maximize the
positive downstream effect of their
engagement on the built environment.

. Empower professionals in their journey

to maximize industry impact in support
of ASHRAE’s mission and vision.

. Pursue partnerships to amplify the impact

of ASHRAE’s mission and support the
HVAC&R and built environment workforce.

Increase the accessibility of
ASHRAE content, resources, and
member opportunities.

Identify and address structural, content,
and financial barriers to access.

Align communication and delivery
methods and formats to enhance
accessibility and effectiveness of content,
resources, and volunteer opportunities.

Strengthen communication channels
with and through chapters and regions
to empower contribution to the Society
as thought pariners in adapting resources
to local context and needs.

Download the entire plan in English and Spanish at

ashrae.org/strategicplan




November 2025 BOD Meeting Highlights ASARAE

ABOUT ‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT ‘ CONFERENCES ‘ COMMUNITIES ‘ MEMBERSHIP

Membership Dues will increase $5 USD ($290) in the 2026-27 SY

B

DEI Committee will report to Members Council starting July 1 as a Standing
Committee, not a grassroots committee. This is an expansion of ASHRAE's
commitment to diversity, equity and inclusion.

. 3

Indoor Environmental Quality Center of Excellence will be created to provide
industry resources for learning about IEQ. Initial funding will come from
reserves.

G
3
<

=

3'd International Board Meeting ASHRAE is committed to holding a Board
Meeting outside of North America every three years. Our next International
Board Meeting will take place in Brasilia, Brazil in November 2026.



Government Affairs ASHRAE

| TECHNICAL RESOURCES | PROFESSIONAL DEVELOPMENT | CONFERENCES | COMMUNITIES | MEMBERSHIP

Hot Topics in Government Affairs

IE] Al/ DataCenters

?%é Refrigerant Transition

@ﬁ EPCA Modernization (DOE Appliance i‘l;% Energy Codes and Resiliency
ﬁ and Equipment Standards)

@y
Workforce Development (trades and STEM)
\:_f/ IAQ/IEQ/Thermal Comfort (T

Sign up for the Government Affairs Update
online or email GovAffairs@ashrae.org




RP and ASHRAE Foundation: Supporting ASHRAE’s Mission ASHRAE

ABOUT ‘ ‘ PROFESSIONAL DEVELOPMENT ‘ CONFERENCES ‘ COMMUNITIES ‘ MEMBERSHIP

Fundraising Totals for SY 2024-25

RP Campaign Total , $4.825M ‘ ASHRAE Foundation

t $2,824,181 $1.95M
ASHRAE Awarded Scholarships In New Endowments
Within the RP Campaign 40 End.owed Chapter Scholar§hips
39 Society Student Scholarships
$1,977,286 For Research College of Fellows
$494,487 For Endowed Research $5,000 Total Raised
$257,081 For Scholarships Life Members Club

$46,000 Total Raised

$95,078 For YEA, ALl and other Programs

More than 4,500 contributions from Members, Organizations and other Associations




Center for Excellence in Building Decarbonization (CEBD) ASHRAE

ABOUT ‘TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT ‘ CONFERENCES ‘ COMMUNITIES ‘ MEMBERSHIP

 Streamlined, Flexible International Building Code Framework

v Framework completed & rolled out at 2025 Decarb Conf
v First country session held in Kenya (Brazil & India are planned)
v Developed Building Code Strategy Game for Chapters

* Research, standards & guide projects moving forward

v Al Data Center Framework

Decarb Strategies for Supermarket Industry Archetypes Guide
Update HVAC Equipment Service Life Data

Whole Life Carbon Gap Analysis

Whole Building/MEP Benchmarking Data Research

Whole Life Carbon Calculation Guide for Building Systems
Refrigerant Emissions Management, Tracking, and Compliance

DN N N N N

ASHRAE Center of Excellence for Building Decarbonization . L. . . .
JA— * Five strategic initiatives w/draft actions presented in Las Vegas




Standards & Guidelines

‘ PROFESSIONAL DEVELOPMENT

‘ COMMUNITIES ‘ MEMBERSHIP

ABOUT | TECHNICAL RESOURCES | CONFERENCES

New Standards

ANSI'ASHRAE Standard 52.2-3025
Supersedes AMFIASHRAE Sardard 53.3-2017;
Invcluddes ARSIASHRAE addeada listed in dgpeidiz L

Method of Testing
General Ventilation
Air-Cleaning Devices
for Removal Efficiency
by Particle Size

o D mativs: Sgprand s -l uogsoesd ca Le ASHRAE win U S b Yok il Sl et b,

Ths Seaneard kounce oot nicus TR tewoe bre 3 Sancing Srdard Mg Tamowiene "55[‘
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RAZ wulzsls Forivtn 1aatarg] s T ot
Gt Ik al SRR, 3. b
LRI TATIR ffor aver s e L and Caade

The sl b o ASHEAE S e e nrshasd

AMSIVASHRAE Standard 62.1-2015
Supersedes AMSIAIHRAE Standard 47,1-2003)
Includes AMSIASHAAE addenda lisied in Appendia O

Ventilation
and Acceptable
Indoor Air Quality

e pgencalic £ o gl lalus g SEHZAF el s Acrmennzee Matizner] Sl ulitin.
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ins fer corwerlz e nagrian. Sick cn = referenze toa
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revdes orline aocess po Vet or Ra’l:l"-m:dn: WRFYad Indoor Ar Quaitty
eremclm [LAIEF] < dsbars 2 me

AMNSIASHRAE Standard 62. 1-2025
Supersedes ARSEFASHIAE Standard
Inclades ANELASARAL adcenda listed ir 2

Ventilation and
Acceptable

Indoor Air Quality in
Residential Buildings

SeAapard G Ier aapral danes by A5HRA I 2 o AmCrice Mankonal Saneseds I e, o,

Forchased Iro e 38 uw
ot 3t v

ANSIASHRAE Standare $0.4-2025
iSupersedes ANSIASHIAL Srandard 50.4 2022)
Includes AWSEASHIAE azdenca lised in Aaperdis £

Energy Standard for
Data Centers
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Coming Soon! ASHRAE Standard 244: Sustainability Assessment for Mechanical, Electrical, and Plumbing Products




ASHRAE Bookstore ASHRAE
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Get the Latest and Greatest Publications & Downloads

- Managed BACnet"
Psychrometric Guidance
Analysis _

Version 9.0y AS@ Vﬂlume 1 B
=y - Manufacturer’s Guide

Versioni

Guide to Strategic Whole Life
Decarhonization ol Garbon Guide
Elaning - for Building Systems

P e : 3
AsHRAE) [T o B |, ASHRAEY
N . TATE | B

Visit the ASHRAE Bookstore in Palace Ballroom | Emperors Level, and at the AHR Expo




Professional Development ASHRAE
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ASHRAE Learning Institute Certification
Updated Course Free Publication Record Application Total
. . SY 2025

Indiidual Course B @0
ASHRAE ) "

CERTIFIED_ 4
EBO

Register for ALI’s Live Virtual <

Changes Over Time Training and receive a FREE
ASHRAE Standard or Guideline!

Standard 90.1-2022

N/




Professional Development ASHRAE

ABOUT | TECHNICAL RESOURCES \ PROFESSIONAL DEVELOPMENT | CONFERENCES | COMMUNITIES | MEMBERSHIP

Farr and Setty Family Foundation Funds Scholarships for ALI, AGT,
and eLearning Registrants

ASHRAE Members in their first 5 years of membership get
35% off one ALI, AGT, or eLearning course, thanks to support ,
from the Farr and Setty Family Foundation Funds!

v'One-time use per Society Year
v Apply 3 weeks before your course

v'Must include a chapter officer’s support letter

Where to apply? Check the page of the course you’re
interested in for an application.



ASHRAE

2026 Topical Conferences

ABOUT | TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT COMMUNITIES | MEMBERSHIP

Los Angeles, CA, April 13-14, 2026

2026 Women in ASHRAE
Leadership Symposium

Varanasi (Kashi), Utter Pradesh

April 24-25, 2026
Fourth ASHRAE Developing
Economies Conference

Seattle, WA, September 23-25, 2026
9 2026 ASHRAE Building

Decarbonization Conference

Beirut, Lebanon, October 8-9, 2026

Seventh International Conference on
Efficient Building Design

Kuwait University City, Kuwait, November 16-18, 2026

Ninth International Conference on Energy
Research and Development (ICERD - 9)




2026 AHR Expo IS{RIE

ABOUT ‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT ‘ COMMUNITIES ‘ MEMBERSHIP
SEAHR Y EC A S
) 2026

AHR Expo opens Monday at 10:00 AM in the Las
Vegas Convention Center, Central and South Halls.

Flash your ASHRAE Conference badge for FREE entry
to the Expo.

Stop by the ASHRAE Booth 2102

Hear Bill McQuade, 2025-26 ASHRAE President

address the 2026 State of the Industry: Today’s Market
R et Challenges, Opportunities & What’s Ahead

Show Times Tuesday, February 3 / 10:00-11:00AM

Monday & Tuesday: 10AM — 6PM | Wednesday: 10AM — 4PM $222 (Las Vegas Convention Center — South Hall)




Future Conferences + 2026 ASHRAE Annual Conference

ASHRAE

ABOUT ‘ TECHNICAL RESOURCES ‘ PROFESSIONAL DEVELOPMENT ‘ CONFERENCES ‘ COMMUNITIES ‘ MEMBERSHIP

Changes to Future ASHRAE
Annual Conferences

The Future of ASHRAE Conferences Ad
Hoc charge is to recommend a new overall
Society conference strategy which
specifically focuses on changes to the
typical Annual Conference.

A recommendation will be made at the
2026 Annual Conference in Austin.
Approved changes would be reflected
in 4-5years.

\ 2020 ASHRAE
Conference

ASHRAE

Join us in Austin, TX
June 27 - July 1

Registration Opens in March



Nominate for Committees and Awards

ABOUT | TECHNICAL RESOURCES PROFESSIONAL DEVELOPMENT CONFERENCES

Find Committees and Nominate Yourself or Others HONORS & AWARDS

The following awards have a MAY 1 deadline:

FEB February: Nominations for appointed
2026 committees are due.

Fellow
June: Speak with your committee ExO/CO Honora ry Member
if your current appointment/elected
position ends to be nominated for another. ASHRAE Hall of Fame
September 18: Nominations for elected F. Paul Anderson Award
E positions are due. (Publications & ASHRAE Pioneers of the Industry
Education Council, Tech Council, RAC, TAC,

Standards, Handbook, Nominating) ASHRAE Award for Distinguished Public Service




ASHRAE ‘ Model Learn More at ashrae.org/2026Bylaws

Member Grade

Life
Service
Member

Young Tenured
Professional Professional

ws ) . | 50%
Standard (+ tier diSCOUnt)

Dues

Anyone Anyone 30 yrs

<35y0 265 yo cumulative

. . o . with member + 2
Anyone involved in the building who joins 25 e 65 + DSA or

sciences industry pays this cumulative 15 qualifying

fee first for N —— service
2 years ship points

Additional New Member Benefits:
Receive a Comp Winter or Annual Conference to attend in first 2 years + Handbook
Online access for 1 year

Presidential
Member

Served
as
Society
President

Student Member Grade

Student
Member

90%
(+ tier
discount)

Must be currently
enrolled in

university, college,

junior college or
technical institute

Student Branch
Advisor

80%
(+ tier
discount)

Faculty member who
is ASHRAE member
& must submit
application and
submit annual report

Honorary
Member

Any notable person
of preeminent
professional
distinction &
elected by the
BOD




Dues Rates

Career and Economic discounts off main dues rate as set by the Board of Directors.

Economic discount based on country of residence as defined by the World Bank.

High Income = Tier 1, Upper Middle Income = Tier 2, Lower Middle Income = Tier 3, Low Income = Tier 4

Career Based Discount
ASHRAE Membership Young Pro | Student
Dues Rate Table OR Branch Life Service
All Others | Tenured Pro Advisor Student & Honorai
World Bank Tier 1 0% $290 $145 $60 $30 FREE
World Bank Tier 2 20% $230 $115 $45 $25 FREE
World Bank Tier 3 40% $175 $90 $35 $20 FREE
World Bank Tier 4 60% $115 $60 $25 $10 FREE

The dues rates and percentages are for illustrative purposes only, based on 2026-2027 dues °
rates. The Finance Committee is responsible for reviewing, recommending changes and ASHHAE
interpreting fees, dues, and privileges. (ROB 2.408.004)



COMPLETED

Learn More at ashrae.org/2026Bylaws

February 2025: MMAH to bring motion to the Board of Directors to approve plan. Motlon WJII_\
be tabled to allow for 60-day "cooling off period." COMPLETE

By the 2025 May BOD Meeting: BOD to approval the final plan. COMPLETE
June — November 2025: MMAH works with SRC for Bylaws amendments COMPLETE
2025 Fall BOD Meeting: BOD passed Bylaws amendment by unanimous vote.

UPCOMING

2026 Winter Conference: Bylaws amendment presented at the Meeting of the Members
(Saturday Plenary Session) in Las Vegas.

Spring 2026: Proposed Bylaws amendment on Spring Ballot
June 28, 2026: Election closes

By June 30, 2027: If Bylaws amendment are approved, all changes made to membership
database, website, promotional materials, ROB, Committee/Council MOPs and training

materials. (One year to implement changes to various documents and reports)
"\J\l{ly 1,2027: New model implemented. ASHRAE



New Mastercard Program for Business Owners il

ABOUT | TECHNICALRESOURCES | PROFESSIONAL DEVELOPMENT | CONFERENCES | COMMUNITIES | MEMBERSHIP

Coming Soon!
More information on ashrae.org in March 2026

Are you an ASHRAE Member who owns a business?

Consider applying for an ASHRAE Mastercard!

world elite
business

e Spend $10,000 on your ASHRAE Mastercard within the first
90 days, and Mastercard will pay your annual ASHRAE
Member dues the following Society Year.

* Upto 2.1% unlimited cash back on all purchases with

Lee M. Cardholder
a UtOpay. Business Name

* 5% cash back on HVACR supplies and equipment.



Media Inquiries

Asked to make a statement
on behalf of ASHRAE?

Please send all media
inquiries to
publicrelations@ashrae.org
before responding to
members of the press.




Thank you!

Questions or Comments?

ashrae.org
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AS@ Associate Society Alliance (AASA)
/

AASA INTERNALTECHNICAL SEMINAR
02.02.2026: 10°°- 11°AM - Caesars Palace, Florentine II (P)

Global Perspectives/ Refrigerant Transition/ Refrigeration and
Decarbonization with Study Cases in Developing Countries

~—__% -
./‘::-—,J. \
7 /,

Chair: Prof.univ.dr.eng Gratiela -Maria TARLEA
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ASHRAE ) Associate Society Alliance (AASA)

MARTIN DIERYCKX

General Manager
Environment Research
Center DAIKIN Europe NV,
Daikin Europe

ANDY PEARSON
Group Managing
Director of Star
Refrigeration Ltd.

MADI SAKANDE
President U-3ARC

TINA BIRMPILI JAMES CURLIN
Chief Officer, Multilateral Fund Head of the Law Division’s
Secrt.etariat, United Nations OzonAction Branch, United Nations
Environment Programme Environment Programme

AS@ Associate Society Alliance (AASA)



"TECHNICAL SEMINAR AGENDA

Length: 60 minutes
4 Short Presentations

1. U-3ARC OPPORTUNITIES AND CHALLENGES ON REFRIGERANTS TRANSITION
IN AFRICA! - Madi SAKANDE, President U-3ARC, Basile SEBURIKOKO, Secretary in charge

of communication and external affairs U-3ARC .

2. CASE STUDIES IN REDUCING RISK - Dr. Andy PEARSON, Institute of Refrigeration, UK
- Group Managing Director of Star Refrigeration Ltd.

3. GLOBAL VISION ON DECARBONISATION IN HVAC - Martin DIERYCKX, General
Manager Environment Research Center DAIKIN Europe NV, Daikin Europe.

4. MONTREAL PROTOCOL PROJECTS IN SUPPORT OF DEVELOPING ECONOMIES
- Tina BIRMPILI - Chief Officer, Multilateral Fund Secretariat, United Nations Environment
Programme; James CURLIN - Head, OzonAction United Nations Environment Programme.

F .
ASHRAE
o



AASA INTERNALTECHNICAL SEMINAR

Thank You!

ASHRAE » Associate Society Alliance (AASA)



2026 |

India’s Premier Refrigeration & Cold Chain Exhibition in

The Refrigeration Capital of India

Pune




BOUT REFCOLD INDIA 2026

REFCOLD India, organized by ISHRAE Trade Fairs, stands as South Asia's promicr
platform dedicated to refrigeration and cold chain technologies. This pre}hgm:a
Fent unites global innovators, technology loadrs, manufacturers, suppliers. &1
key industry Stakeholders 1o showcase the latest advancements, SustNase
<olutions, and emerging trends. It Serves s a catalyst for knowledge exchange.
business and With a strong mcn[.us on
energy efficiency, innovation, and future ready infrastructure, REFCOLD India plays &
vital role in strengthening the cold chain ecosystem, essential for sectors ke fooc,
pharmaceuticals, and agricuiture. The event fosters growth, innovation, and strateg!

partnerships across the industry.

MESSAGE FROM CHAIRMAN

Warm greetings from ISHRAE Pune, the "Relrigeration Capital of India.” We
welcome you to REFCOLD INDIA 2026 in Pune - the largest intemational expo
and a tre "Kumbh Mela” of the Refrigeration and Cold Chain industry. We
would heartily welcome your participation in showcasing sustainable, smart,
and future-ready technologies that will drive the growth of our industry.

Er. Arvind Surange — Chairman - Refcold India 2026,

Past President - ISHRAE, CMD - ACR Project Consultants Pvt Ltd

MESSAGES FROM ISHRAE WART:

pune, srategically situated in Maharashtra's prosperous agricultural and dairy belt,
s an ideal hub for cold chain and refrigeration business opportunities. The region
boacts a strong presence of agiculture, dairy farming, food processing industries,
and a welldeveloped logistics network, making it a natural fit for cold chain
nfrastructure. Its proximity to major production zones and urban markets enhances.
the efficiency of product movement, ensuring freshness and quality. Pune's thriving
industrial base and innovation-driven ecosystem also attract technology providers
and entrepreneurs, fostering collaboration across the value chain. This dynamic
environment positions Pune as a key playe in India's evolving cold chain landscape.

MESSAGE FROM THE CONVENER

South Asia’s biggest Refrigeration & Cold Chain event is coming to Pune, the
major hub of Refrigeration industries of India. A unique platform to connect
with industry leaders, decision makers, and government officials. Showcase
innovations, explore opportunities, and join ISHRAE in creating awareness.
about the importance of Cold Chains in Nation Building. Come Home-Come
Pune to REFCOLD 2026. ’

Shri Virendra Borade - Convener of REFCOLD 2026,
Director — Ecosmrt Systems & Solutions Pvt.Ltd.

MESSAGES FROM INDUSTRY CAPTAINS

It gives me great pleasure to announce that REFCOLD India 2026 will be
hosted in Pune - the Refrigeration hub of India. With its strong base of
innovation, education, and industry, Pune offers the perfect setting for South
Asia's premier Cold Chain & Refrigeration Exhibition. We look forward to your
partnership in making REFCOLD 2026 a true milestone in India’s cold chain
and HVACER journey.

Mr. Jayanta Kumar Das - Society President,

ISHRAE [SY - 2025 - 26]

REFCOLD 2026@Pune (Refrigeration Capital of India) will become the largest
ever event for Refrigeration/Cold Chain industry in India. It will be the best
opportunity to connect to industry leaders, Decision Makers and Govenment
Officers Iooking forward for maximum companies to come forward and
demonstrate their products and come forward and support ISHRAE for our
mission o create awareness about Importance of Cold Chains for Nation
Building

Congratulations to ISHRAE for organising REFCOLD 2026 and creating India’s
premier cxhibition on refrigeration and the cold chain. Such platforms
strengthen our industry by showcasing innovation, fostering collaboration, and |
highlighting sustainable solutions. We, at the The Federation of Associations
of Cold Storages of India will be happy to support this initiative We wish you all |
the best!

Mukesh Aggarwal - President of Federation of Cold
Storage Associations of India

The pharmaceutical industry relies heavily on robust cold chain infrastructure to
ensure the safety and efficacy of life-saving vaccines and medicines. REFCOLD
2026 in Pune provides an excellent platform to showcase advancements that
support this mission.

Jitendra Patil - Senior General Manager, Engineering
Services, Serum Institute of India Pvt Ltd

Mr. Pankaj Dharkar - (Founder - PDA) MEP and Green

Building Consultant, an ASHRAE, IGBC & ISHRAE Fellow
N

Pune is emerging as the Cold Chain hub of Westem India, with strengths in
horticulture, dairy, meat, frozen foods, and pharmaceuticals. Home to leading
food processors, QSRs, and pharma companies, the city drives demand for
cold storages, precooling, and reefer transport. Proximity to Mumbai_port
boosts exports, while e-grocery and food delivery fuel lastmile growth. Truly,
Pune is the Refrigeration Capital — the place to exhibit, explore new

We are delighted that REFCOLD 2026 is being held in Pune, in close proximity
to Navi Mumbai — a region with one of India’s most advanced cold storage
and logistics infrastructures. This exhibition provides an excellent opportunity
to highlight synergies between Pune's innovation and Mumbai's distribution
strength. We wish the organisers and participants great success.

Lalji Savia - President, Navi Mumbai Association of Cold Storage |
Owners Chaimnan, Savia Foods and Cold Storages Pvt Ltd |

technologies, and grow your business

T Ve

Shri N.S. Ct - Society Chair ion &
Presidential Member, ISHRAE Sustainability Consultant
and Certified Energy Auditor @ Genex Consultants
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1 am delighted to welcome you to Refcold India 2026 in Pune. This landmark
event di . and gowth in and cold
chain sector. Pune, with its strong industry and technology base, provides the
ideal backdrop for collaboration and knowledge exchange. Join us in making
this edition of Refcold impactful and future-ready.

Refcold 2026 is a landmark platform that brings together the latest
technologies & solutions in refrigeration and cold chain. For Maharashtra, a
hub of agriculture & food processing, such initiatives are vital in reducing
wastage and ensuring quality. The Association extends its best wishes for a
successful and impactful event.

Rajkishor Kendhe - President, Maha Cold Storage Association

Congratulations to REFCOLD 2026 for uniting pioneering minds and
technologies shaping India’s cold chain. | am confident this platform will
inspire collaborations and accelerate India’s journey toward a smarter,

Dr. R Saravanan - Professor & Head, D of M
Engl_'nering, Anna University Chennai
President Elect, ISHRAE SY 2025-26

and world-class cold chain ecosystem.

Anand Chordia - Director, Innovation & Technology, Suhana Spices
Food ing ittee, MCCIA

REFCOLD India 2026, Pune — where innovation meets i
« . ; opportunity! From
cuttingedge products o powerful seminars. and conferencs. it the
place for consultants, trainers, and engineers to upgrade skills, network with
peers, and dive the future of India's refrigeration and coldchain industry

Ramesh Paranjpey - Senior Refrigeration Consul
ASHRAE Fellow, Life member s

www.ishrae.in

Refcold Pune 2026 will be the biggest and most exciting event in Refrigeration
and Cold Chain that India and this part of the world has experienced ! By
bringing together an exhibition, seminars, and conferences under one foof, it
creates opportunities for knowledge exchange, professional development, and
collaboration across industries. | wholeheartedly welcome you all to be a part
of this amazing journey |

Harshal Surange - Cold Chain Consultant, Empaneled Cold Chain

Expert with Global Cold Chain Foundation, ASHRAE Region XV
Refrigeration Chair (2024-25).




\WWHO SHOULD ATTEND? WHY EXHIBIT AT REFCOLD?

Owners, Managers. Operators, Service Providers from following Sectors « Showcase latest, Sustainable & Innovative T

« Cold Storages and Cold Chain Industry and technologies

« Dairy, Horticulture, Poultry, Meat and Fishery Industries, + Connect with decision-makers & buyers
Ready-toEat Food & Pharma Industry * Expand business reach in India’s booming cold

. Food Processing, Logistics and Supply Chain Companies chain market

. Refrigeration Equipment Manufacturers, Suppliers,
Contractors & Service Providers

« Electrical Equipment, MEP, Lighting, Fire fighting,
Automation and Allied items Suppliers.

« Tumkey project consultants, Refrigeration consultants

« Policy Makers, Academia, Institutions and Government Bodies

. Thermal Insulation and allied product Suppliers & Contractors

» Engage with industry leaders and build partnerships
* Leverage the REFCOLD brand powered by ISHRAE
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B2B Unique Produ:t‘ Innovation ‘ Knowledge REFCOLD Demo Launch Global Poster
Networking Showcase | Zone Sessions Awards Zone | Pad Competition

REFCOLD INDIA GLIMPSES

- International Conference with Global Experts
« Sustainable Equipment & Project Designs

300+ Exhibitors « Net-Zero Products

- Renewable Energy Systems, Pathways to Achieve
1 5000+ Visitors Carbon Neutrality

» Buyer-Seller Meetings for Targeted Business Growth
« Awards Recognizing Industry Excellence
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FLOOR PLAN - REFCOLD INDIA 2026, PUN o

Mr. Himanshu Chitnis | M: +91 88002 66290 | E: headtradefairs@ishraehq.in

For Exhibition, Sponsorship & Participation Opportunities: ;
Mr. Prabodh Hamilton | M: +91 88002 65398 | E: headsales@ishraehq.in

To Know More, Please Contact the Hosting Committee of REFCOLD India 2026:

Er. Arvind Surange - Chairman | E: arvind.surange@gmail.com A
Er. Sharang Natu - Vice-Chairman | E: sharang.refcon@gmail.com

Mr. Virendra Borade - Convener | E: convener@refcold.in
Mr. Nandkishor Kotkar - Co-Convener | E: nandukotkar@gmail.com

www.refcold.in | www.ishrae.in




