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Choosing the Right Low GWP refrigerant for your chiller application.

Choosing the Right Refrigerant

The choice of the refrigerant depends on several factors, including: 

•  Environmental Regulations

•  Updated Standards & Codes

•  System Compatibility (Valves, Oil, Sizing)

•  Safety Considerations 

•  Market Availability (Refrigerant Supply Limit)

  Authority Having Jurisdiction (AHJ)



Safety

Class

Safety

Classification

Choosing the Right Low GWP refrigerant for your chiller application.



American Innovation and Manufacturing (AIM) Act
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New York R-404A/R-507A Refrigerant Bans

New York state ban on the sale of bulk virgin R-404A and R-507A that 

was supposed to go into effect on March 3rd, 2026, was delayed by the 

courts while the legal challenge continues.

Another Transition?

Another refrigerant transition is not imminent. However, he said the industry will 

“constantly be looking at better solutions, better refrigerants, and better lubricants that 

will improve the efficiency, life expectancy, and performance of HVAC equipment.” In 

some applications, that could mean greater use of natural refrigerants such as CO₂, 

ammonia, or hydrocarbons like R-290 (propane) and R-600a (isobutane).

Choosing the Right Low GWP refrigerant for your chiller application.



New York Supermarket Transition Plans
New York state requires that supermarket chains transition all existing medium 

and large refrigerant-containing systems to refrigerants with a GWP <10 by 

2035. However, companies that submit a transition plan form by 1/1/2027 can 

qualify for an additional five (5) years for the transaction. 

What is the Catch? 

You must apply for the extension in 2026 to take advantage of it in 2035. 

Choosing the Right Low GWP refrigerant for your chiller application.



Choosing the Right Low GWP refrigerant for your process.



Choosing the Right Low GWP refrigerant for your chiller application.



Refrigerant Evaluator & Comparison Tool

Chillers (700 GWP): 21 Refrigerants

IR<200lbs (300 GWP): 16 Refrigerants
            For Industrial Refrigeration (IR) Systems.

IR>200lbs (150 GWP): 14 Refrigerants
            For Industrial Refrigeration (IR) Systems.

Choosing the Right Low GWP refrigerant for your chiller application.
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The "(E)" in R-1234ze(E) stands for "Enantiomer,"   
indicating the specific isomer of the refrigerant.

Choosing the Right Low GWP refrigerant for your chiller application.
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Refrigerant Evaluator & Comparison Tool

Chillers (700 GWP): 21 Refrigerants

IR<200lbs (300 GWP): 16 Refrigerants
            For Industrial Refrigeration (IR) Systems.

IR>200lbs (150 GWP): 14 Refrigerants
   For Industrial Refrigeration (IR) Systems.

Choosing the Right Low GWP refrigerant for your chiller application.



Choosing the Right Low GWP refrigerant for your chiller application.

Choosing the Right Refrigerant

The choice of the refrigerant depends on several factors, including: 

•  Environmental Regulations

•  Updated Standards & Codes

•  System Compatibility (Valves, Oil, Sizing)

•  Safety Considerations

•  Market Availability (Refrigerant Supply Limit)

  Authority Having Jurisdiction (AHJ)



For questions regarding IIAR educational 

products and services, please contact us at: 

education@iiar.org

Choosing the Right Low GWP refrigerant for your chiller application.

mailto:education@iiar.org


• Product Manager for Large Tonnage 

Chiller and Electronic Products at 

Johnson Controls
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controls and variable-speed drive 
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• Oversees product and application 

requirements for York screw and 
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34 Johnson Controls  |  YORK

HVAC Equipment Carbon Footprint

Chiller Carbon Footprint

▪ Refrigerant emissions are insignificant when compared to the indirect 

emissions from energy production needed to power HVAC equipment 

>95% Energy 

Consumption

<5%

Refrigerant

0%

100%

80%

60%

40%

20%

Indirect 

Emissions

Direct  

Emissions

Chiller CO2 Emissions Footprint

Indirect Emissions

▪ Annual kWh used

▪ CO2 emissions / 

kWh generated

Direct Emissions

▪ Refrigerant leaks

▪ Escape during 

servicing

▪ Refrigerant not 

recovered at    

end-of-life

Energy 

Efficiency 
has the 

greatest impact 

on chiller plant total 

cost of ownership 

and 

environmental impact 
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35 Johnson Controls  |  YORK

Calculating Carbon Footprint: Total Equivalent Warming Impact (TEWI) 

TEWI – Summary 

▪ Quantifies refrigerant impact on Global 

Warming in CO2 equivalence

▪ Direct Emissions = refrigerant released 

from HVAC equipment to the earth’s 

atmosphere 

▪ Indirect Emissions = CO2 emissions 

from the generation of electricity to 

operate  HVAC equipment 

TEWI

Direct 
Emissions

Refrigerant GWP

Equipment Leakage Rate

Equipment Operating Life

Refrigerant Charge

Refrigerant Reclaim/Recycling

Indirect 
Emissions

Annual Energy Consumption

Emission Factor

Equipment Operating Life
TEWI

Direct 

Emissions

Indirect 

Emissions
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Calculating Carbon Footprint: Total Equivalent Warming Impact (TEWI) 

TEWI

Direct 
Emissions

Refrigerant GWP

Equipment Leakage Rate

Equipment Operating Life

Refrigerant Charge

Refrigerant Reclaim/Recycling

Indirect 
Emissions

Annual Energy Consumption

Emission Factor

Equipment Operating Life

Equipment quality and maintenance will 

impact lifecycle leakage

Future rule-makings will further address 

refrigerant management practices in NA
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Calculating Carbon Footprint: Total Equivalent Warming Impact (TEWI) 

TEWI

Direct 
Emissions

Refrigerant GWP

Equipment Leakage Rate

Equipment Operating Life

Refrigerant Charge

Refrigerant Reclaim/Recycling

Indirect 
Emissions

Annual Energy Consumption

Emission Factor

Equipment Operating Life

HVAC equipment efficiency

How ‘clean’ is your local power?
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38 Johnson Controls  |  YORK

North America Regulations and Legislation

Climate Protection Regulations 

Montreal Protocol

▪ Ratified in 1987 – addresses Ozone depleting 

substances

Kigali Amendment

▪ Targets HFCs and GWP (85% reduction by 2047*) 

EPA SNAP Rules (US Only)

▪ Publishes acceptable and unacceptable refrigerants 

by end-use 

AIM Act (US only)

▪ HFC phase-down and sector-based mandates

▪ No new chillers with GWP > 700 after 1/1/2025

Paris Accord

▪ Limits global warming to <2°C 

(preferably <1.5°C) by end of century

▪ Canada ratified in 2016

▪ The United States formally rejoined 

on February 19, 2021 
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* 85% HFC reduction by 2036 for Developed Countries, including CAN and USA 
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Kigali Amendment Ratification

Kigali Amendment to the Montreal Protocol

▪ Targets HFC refrigerants and Global Warming 

Potential (GWP) level of refrigerants

▪ Defines a 15 year phase-down schedule of HFCs 

through 2036

▪ Includes phase-down of R-134a and R-410A

▪ Impacts Chiller, Ducted Systems, Industrial 

Refrigeration and VRF new products

▪ The United States must ratify before 2033 for 

international cooperation

▪ JCI fully supports Kigali Amendment ratification
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S.2754 – The American Innovation and Manufacturing (AIM) Act

AIM Act (United States only)

▪ Included in the December 2020 Omnibus / COVID Stimulus Bill

▪ Grants the U.S. Environmental Protection Agency (EPA) authority to regulate 

refrigerants on GWP value – not just on Ozone Depletion Potential (ODP) value

▪ Specifically addresses HFC refrigerants

▪ Aligns with the Kigali Amendment’s 15 year HFC phase-down schedule

▪ Allows for sector-based limitations

▪ Allows the EPA to address Service Practices

▪ Refrigerant Recovery and Reclaim

▪ Kigali Amendment Ratification is still needed to gain international influence
AIM Act summary: 

https://ahrinet.org/App_Content/a

hri/files/Resources/AHRI_AIM_Ac

t-one_pager.pdf
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S.2754 – The American Innovation and Manufacturing (AIM) Act

AIM Act (United States only)

▪ HFC phase-down, not out

▪ HFC Baseline from     

2011-2013 HFC levels

▪ 15% remaining at 2036 will 

remain indefinitely or until 

EPA takes additional action

▪ Note: The Montreal 

Protocol completely 

eliminated refrigerants with 

ODP > 0 (including R-22 

and R-123)
2021

Baseline 

10% 

40% 

70% 

80% 

85% 

15% Remaining Allocation 
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S.2754 – The American Innovation and Manufacturing (AIM) Act

AIM Act (United States only)

▪ Sector based mandates 

will drive earlier reductions

▪ Ex: SNAP listings

Sector-Based Mandates – R-410A (GWP = 2088)

▪ No NEW chillers built after January 1, 2025

▪ No NEW Unitary AC Systems built after January 1, 2025

▪ Unitary AC Systems built before 1/1/2025 can be installed until 1/1/2026

▪ VRF >5 tons, built and installed until 1/1/2026

▪ Johnson Controls’ answer: R-454B (GWP = 466) 

▪ 77% lower GWP compared to R-410A

▪ Refrigerant Safety classification = A2L (mildly flammable)

GWP values are per the Fourth Assessment Report (AR4) of the IPCC
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S.2754 – The American Innovation and Manufacturing (AIM) Act

AIM Act (United States only)

▪ Sector based mandates 

will drive earlier reductions

▪ Ex: SNAP listings

Sector-Based Mandates – R-134a (GWP = 1430)

▪ No NEW chillers built after January 1, 2025

▪ Johnson Controls’ answer: R-513A (GWP = 631)

▪ 60% lower GWP compared to R-134a

▪ Refrigerant Safety classification = A1

▪ Best Option = R-134a → R-513A retrofit available if 

required

▪ Other chillers use ultra-low GWP R-1233zd

▪ GWP = 4.5

▪ Capacity range 150 to 1500 tons
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44 Johnson Controls  |  YORK

S.2754 – The American Innovation and Manufacturing (AIM) Act

AIM Act (United States only)

▪ Sector based mandates 

will drive earlier reductions

▪ Ex: SNAP listings

Exceptions & Extensions

▪ Process/Industrial with 134a

▪ No NEW chillers built after January 1, 2026

▪ Data Center with 134a

▪ No NEW chillers built after January 1, 2027
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Three factors to reduce HVAC equipment 
carbon footprint 

Design, specify or 

buy high efficiency 

chiller equipment

and systems

1
Choose sustainable

refrigerants

Maintain equipment for 

ultimate performance 

and leak prevention

2 3
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47 Johnson Controls  |  YORK

Refrigerant Classifications – Safety 

Designation Classification

HCFC R-22 ODP > 0 A1

HCFC R-123 ODP > 0 B1

HFC R-410A A1

HFC R-134a A1

HFC R-32 A2L

Blend R-514A B1

Blend R-513A A1

Blend R-454B A2L

HFO R-1233zd A1

HFO R-1234ze A2L

B2L

B1

A2L

A1

A2 B2

B3Higher

Lower

Difficult to 

ignite and 

sustain

No flame 

propagation

No identified toxicity at 

concentrations ≤ 400 ppm 

Evidence of toxicity below 

400 ppm

Lower Higher

TOXICITY

F
L

A
M

M
A

B
IL

IT
Y

B2LA2L

B1A1

A3
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48 Johnson Controls  |  YORK

Refrigerant Comparison

R-1233zd R-514A

GWP ✓ 4.5 ✓ 2

Toxicity Classification ✓ Low × Higher

Flammability Classification ✓ None ✓ None

Efficiency ✓ Highest × Lower

Capacity ✓ High × Lower

Cost × Higher × High

Footprint × Largest × Largest

Refrigerant Producers (global) ✓ Multiple × One

Chiller Manufacturers (global) ✓ Multiple × One

Adjacent Industry Use
✓ Foam 

Blowing 
× None

GWP values are per the Fourth Assessment Report (AR4) of the IPCC

Low Pressure 
Centrifugal (vs. R-123)
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Refrigerant Comparison

R-1233zd R-514A R-515B R-513A R-1234ze

GWP ✓ 4.5 ✓ 2 ✓ 293 ✓ 631 ✓ 7

Toxicity Classification ✓ Low × Higher ✓ Low ✓ Low ✓ Low

Flammability Classification ✓ None ✓ None ✓ None ✓ None × Mild

Efficiency ✓ Highest × Lower × Lower × Lower × Lower

Capacity ✓ High × Lower ✓ Lower ✓ Similar × Lower

Cost × Higher × High × Higher × Higher × Higher

Footprint × Largest × Largest × Larger ✓ Smaller × Larger

Refrigerant Producers (global) ✓ Multiple × One × One ✓ Multiple × One

Chiller Manufacturers (global) ✓ Multiple × One ✓ Multiple ✓ Multiple ✓ Multiple

Adjacent Industry Use
✓ Foam 

Blowing 
× None

✓ Industrial and 

Commercial 

Refrigeration 

✓ Industrial 

and 

Commercial 

Refrigeration 

✓ Heat Pumps, 

Vending 

machines, 

Refrigerators

GWP values are per the Fourth Assessment Report (AR4) of the IPCC

Low Pressure 
Centrifugal (vs. R-123)

Medium Pressure 
Centrifugal and Screw (vs. R-134a)
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Refrigerant Comparison

R-1233zd R-514A R-515B R-513A R-1234ze R-454B R-32

GWP ✓ 4.5 ✓ 2 ✓ 293 ✓ 631 ✓ 7 ✓ 466 ✓ 675

Toxicity Classification ✓ Low × Higher ✓ Low ✓ Low ✓ Low ✓ Low ✓ Low

Flammability Classification ✓ None ✓ None ✓ None ✓ None × Mild × Mild × Mild

Efficiency ✓ Highest × Lower × Lower × Lower × Lower ✓ High ✓ High

Capacity ✓ High × Lower ✓ Lower ✓ Similar × Lower ✓ High ✓ High

Cost × Higher × High × Higher × Higher × Higher × Higher × Higher

Footprint × Largest × Largest × Larger ✓ Smaller × Larger ✓ Smaller ✓ Smaller

Refrigerant Producers (global) ✓ Multiple × One × One ✓ Multiple × One ✓ Multiple × One

Chiller Manufacturers (global) ✓ Multiple × One ✓ Multiple ✓ Multiple ✓ Multiple ✓ Multiple ✓ Multiple

Adjacent Industry Use
✓ Foam 

Blowing 
× None

✓ Industrial and 

Commercial 

Refrigeration 

✓ Industrial 

and 

Commercial 

Refrigeration 

✓ Heat Pumps, 

Vending 

machines, 

Refrigerators

✓ Heat Pumps, 

Vending 

machines, 

Refrigerators

GWP values are per the Fourth Assessment Report (AR4) of the IPCC

Low Pressure 
Centrifugal (vs. R-123)

Medium Pressure 
Centrifugal and Screw (vs. R-134a)

High Pressure 
Scroll (vs. R-410A)
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Three factors to reduce HVAC equipment 
carbon footprint. 

Design, specify or 

buy high efficiency 

chiller equipment

and systems

Choose sustainable

refrigerants

Maintain equipment for 

ultimate performance 

and leak prevention
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Best Practices EXPO Contest

Win a FREE $675 Full Conference 

Pass! 

Best Practices 2026 Expo & 

Conference 

Open to factory personnel, 

manufacturers’ reps, distributors, utility 

programs, mechanical contractors, and 

engineers 

Submit your poll answer to qualify. 

Winners notified Monday!

*By entering you are giving permission to 

announce your name if you are a winner

Which refrigerant safety class indicates no 

flame propagation and lower toxicity?

• A1A

• A3B

• B2LC



Please submit any questions through the Question Window on 

your GoToWebinar interface, directing them to Compressed Air 

Best Practices Magazine. Our panelists will do their best to 

address your questions and will follow up with you on anything 

that goes unanswered during this session. 

Thank you for attending!

Q&A

Choosing the Right Low-GWP Refrigerant for Your 
Chiller Application 

Sponsored by



The recording and slides of this webinar will be made 

available to attendees via email later today. 

PDH Certificates will be e-mailed to Attendees within 2 days.

Thank you for attending!



Thursday, June 25, 2026– 2:00 PM EDT
Register for free at

www.airbestpractices.com/webinars

June 2026 Webinar

Understanding Compressed Air Load Profiles and Peak 

Demand Management

Sponsored by

Mauricio Uribe
Compressed Air Consultants

Keynote Speaker

http://www.airbestpractices.com/webinars
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