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• Heating and cooling are Essential Infrastructure
• Refrigerants make cooling possible — but also create climate risks if 

mismanaged

The Importance of Refrigerants

• Drawdown: The Most Comprehensive 
Plan Ever Proposed to Reverse Global 
Warming ranked refrigerant 
management as the #1 most impactful 
solution to mitigating climate change 
(since updated to rank 4th) 

• Refrigerant life-cycle management can 
avoid 90 billion tons of GHG emissions 
(NRDC, EIA, IGSD, 2022)

Velders, 2022

• Unmitigated, HFC emissions could 
contribute up to ~0.5°C to global 
temperature rise by 2100

• Under the Kigali Amendment, reduced 
to 0.15~0.3°C 

• HFCs: 1.9-3.6 GtCO2eq./yr globally in 
2100
• (For reference entire US emissions in 

2022 were 6.3 GtCO2eq.)
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Refrigerant Transition Policies
Global

• Montreal Protocol - most successful 
environmental agreement in history 

• Kigali Amendment – ratified by 172 
countries

Federal (US)

• AIM Act - Sets production/ 
consumption limits for US, All sectors 
compete for decreasing supply

• Technology transitions rules – dictate 
adoption of lower-GWP alternatives 
in certain products

State

• CA - SB 1206 (September 2022) 
prohibits the sale of high GWP virgin 
HFCs, Requires reclaimed refrigerant 
for servicing of state-owned 
properties 

• NY- NYDEC Final Part 494 prohibits 
the sale of high GWP virgin HFCs 
while allowing for the use of 
reclaimed refrigerants 
• SB S6105A and Assembly Bill 

A10624 (both pending), would 
establish requirements for 
producers to take part in 
refrigerant collection programs

• WA - Chapter 173-443 (January 2024)
• HB 2401 (pending) would establish 

requirements for producers and 
nonproducers to register and take 
part in refrigerant stewardship 
organizations

https://ozone.unep.org/countries/data (EPA HFC Data Hub, 2025)
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Refrigerant Transition Considerations

EU refrigerant price increases (Öko-Recherche, 2022)

• Service demand for legacy refrigerants remains high for many 
years due to long equipment lifetimes 

• Supply-Demand mismatch puts operation and maintenance of 
installed base at risk

• Price volatility can push maintenance timelines or early 
equipment retirements
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Recycling

• Extract refrigerant from an 
appliance and clean it for reuse in 
equipment of the same owner 
without meeting all of the 
requirements for reclamation.

• Recycling equipment certified 
under AHRI 740 

Recovery

• Remove refrigerant in any 
condition from an appliance and 
to store it in an external 
container without necessarily 
testing or processing it in any way

• Legally required under Section 
608 of the Clean Air Act

Recovery, Recycling, and Reclamation 

JB Industries
Robinair

Reclaim

• Reprocess recovered refrigerant to 
all of the specifications … that are 
applicable to that refrigerant and to 
verify that the refrigerant meets 
these specifications using the 
analytical methodology in AHRI 
Standard 700

• Can be sold/used in any equipment 
like newhttps://www.epa.gov/section608/recovering-recycling-and-reclaiming-refrigerants

A-gas
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• Growing reclaim of R410A, but…
• Reclamation remains a small fraction of our annual consumption– why?

Reclaim Reality

Data from EPA HFC Data Hub
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Challenges to scaling reclamation in the U.S.
ON-SITE RECOVERY
High opportunity cost of recovery for contractors

MARKET FORCES
Need for tailored interventions of existing market forces: 
virgin refrigerant still relatively inexpensive, no 
requirements for use or reduction of price for reclaimed

DATA GAPS
Absence of uniform standards and requirements for data 
collection, reporting, and auditing

CONSUMER BEHAVIOR AND EDUCATION
Need to address consumer behavior and deficiencies in existing knowledge gaps

CONTAMINATED AND MIXED GASES
Need for updated training for contractors to 
resolve the issue of contaminated and mixed gases

ENFORCEMENT
Absence of enforcement of anti-venting 
regulations + lack of mandatory reporting + 
auditing

CONTINUED EDUCATION AND 
TRAINING FOR CONTRACTORS
Standardizing and updating federal service 
technician certification requirements
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Which refrigerant?
• R410A - Dominant refrigerant in US AC and heat pumps; 

TT in 2025, No drop in replacement 
What system type/size?

• 3, 5 TR residential split and commercial packaged - most 
common equipment sizes based on sales data

What impurities in recovered/reclaimed refrigerant might 
affect performance? 

Research Focus
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Requirements for R-410A AHRI 700 (virgin, reclaimed)

Allowable composition
% wt. R32 / 

R125
48.5-50.5 /
49.5-51.5

Air and non-condensable gases %v/v @ 25°C 1.5
Other volatiles % wt. 0.5

Water ppm wt. 10
High boiling residues % vol or wt. 0.01

Particulates Pass/Fail Visually clean
Acidity ppm wt. as HCl 1

Chloride Pass/Fail No visible turbidity
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• Systems: 3-ton split ducted, 5-ton 
packaged heat pumps

• Refrigerants: virgin, custom reclaimed 
blend 

• Compositions measured using gas 
chromatography –procedures in AHRI Standard 
700 Appendix C

• Experimental system testing following 
AHRI Standard 210/240 

Methods and Materials 

Global Analyser Systems

AHRI 700 
Req.

Virgin Cyl. 
1

Virgin Cyl. 
2

Certified 
Reclaimed

“Worst-
Case”

Reclaimed
Recovered

Purity % >99.5% 99.99% 99.91% 99.61% 99.5% 99.76%

Composition
% wt. 
R32 / 
R125

48.5-50.5 / 
49.5-51.5

49.77/
50.23

49.62/
50.38

49.92/ 
50.08

50.34/
49.66

50.49/
49.51

Air and non-
condensable 

gases

%v/v @ 
25°C <1.5% 0.67% 1.37% 0.36% 1.46% 5.96%

Other 
volatiles % wt. <0.5% 0.01% 0.09% 0.39% 0.5% (R22) 0.24%
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Split Ducted Heat Pump:

Experimental Setup
Packaged Heat Pump:

Test # Refrigerant Mode
AHRI 210/240 Test 

Condition
No. Repeat Tests

1 Virgin Cooling A 2
2 Virgin Cooling B 2
3 Virgin Heating H1 2
4 Virgin Heating H2 -
5 Reclaimed Cooling A 2
6 Reclaimed Cooling B 2
7 Reclaimed Heating H1 2
8 Reclaimed Heating H2 -
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Results: Split Ducted Heat Pump
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Results: Packaged Heat Pump
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• Reclaimed refrigerants cannot be distinguished from new, virgin 
refrigerants based on thermodynamic performance in real HVAC systems

• System owners/operators and technicians can be confident that 
refrigerants that are reclaimed and certified to AHRI 700 specification 
should perform equivalently to new, virgin refrigerant

• Refrigerant quality, not origin, determines performance
• Refrigerant circularity does not have to come at performance trade-off

Conclusions
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Your feedback: What other barriers exist / what else will be helpful to support 
reclamation and refrigerant transition?

Looking Ahead

Opportunity

• Abundant refrigerant is 
available in installed base to 
bridge supply gap

• This transition is not the only 
one that will happen – at this 
moment we have an 
opportunity to begin building a 
more robust ecosystem for 
refrigerant management 

Actions

• Publicly-available performance 
and reliability evidence 

• Buyer and owner 
commitments

• Policy engagement to build 
awareness and support to 
ultimately normalize reclaimed 
refrigerant use

• Appropriate financial 
incentives for returning 
recovered refrigerant and using 
reclaimed refrigerant

Outcome

• Reclaimed refrigerant treated 
as a default option by large 
owners, contractors, and 
policymakers

• Higher recovery rates, lower 
emissions, and a more 
affordable and practical AIM 
Act transition
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Thank you!

OTS: 7040 Virginia Manor Road, Beltsville MD 20705    |    Tel: +1 866-485-8233    |    www.ots-rd.com
RMI: rmi.org

This document contains proprietary information. This document and the contained information cannot be used, 
copied, transmitted, in full or in part, without prior written authorization of OTS R&D and RMI

http://www.ots-rd.com/
http://www.ots-rd.com/
http://www.ots-rd.com/


April 3, 2026 16

Backup Slides
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• A recovered/reused refrigerant sample with higher NCG content was also 
tested with the RTU

Refrigerant Samples NCG Levels

NCG Levels for all R410A Refrigerant Samples

Illustration of Liquid/Vapor 
Separation 

Sample Location
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Results: Packaged Heat Pump with Higher NGS Levels
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• RTU tested under low charge conditions with virgin refrigerant (55%-85% nominal charge) 

Low Charge Testing – Packaged Heat Pump (Virgin R410A Only)
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