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EXECUTIVE SUMMARY

Executive Summary
Lower-GWP refrigerants are changing equipment platforms, service practices and project specifications across the 
HVAC&R industry. Transition planning works best when treated as a system-engineering program rather than a 
simple fluid substitution. The refrigerant, compressor, heat exchangers, controls, safety measures, charging method, 
service tools and technician training must be evaluated as one integrated design.

Key Takeaways

01
Lower GWP can require new 
equipment architecture and safety 
controls.

02
Direct emissions and energy-related 
emissions should be considered 
together.

03
A phased transition plan reduces 
supply, training and compliance risk.

1. What Changes in a Low-GWP Transition?
Area What may change Why it matters
Equipment design Pressure class, compressor, heat exchanger, 

expansion device
Thermophysical properties differ between 
refrigerants

Safety Flammability controls, charge limits, detection 
and ventilation

Many lower-GWP options are A2L or A3

Service Recovery machine, leak detector, 
vacuum/charging process, labeling

Tools and work practices must match the 
refrigerant and safety class

Controls Setpoints, superheat/subcooling logic, 
defrost, pressure limits

Operating envelope and blend behavior may 
differ

Supply chain Cylinder types, availability, transport and 
documentation

New refrigerants may have different 
packaging and logistics profiles

2. Transition Pathways by Application
Application Illustrative lower-GWP pathways Key engineering focus
Residential / light commercial AC R32; selected A2L blends; R290 in suitable 

product categories
Charge control, indoor safety, installer 
training, compressor envelope

Commercial HVAC A2L blends and application-specific 
alternatives

Building code, machinery-room strategy, leak 
detection, service procedures

Supermarket refrigeration R744 architectures; selected lower-GWP 
blends

System architecture, high pressure for R744, 
heat recovery, service capability

Industrial refrigeration R717 and R744 where appropriate Site safety, machinery room, relief systems, 
operator competence

Automotive AC R1234yf and other OEM-approved systems OEM platform compatibility, service 
equipment, recovery and contamination 
control

Transport refrigeration Application-specific low-GWP fluids and 
R744 solutions

Ambient range, vibration, service network 
and energy consumption

ILLUSTRATIVE ONLY

The pathways above are not interchangeable recommendations. Actual refrigerant options depend on the 
equipment design, manufacturer approval and local regulations.
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TRANSITION ENGINEERING

3. Direct vs. Indirect Climate Impact
A lower refrigerant GWP reduces the potential impact of leaked refrigerant, but total climate performance also 
depends on system energy use. A transition that materially reduces efficiency can offset some direct-emissions 
gains. For this reason, project teams should compare refrigerant charge, expected leakage, refrigerant GWP, annual 
energy consumption, grid carbon intensity and end-of-life recovery using a consistent lifecycle method.

Input Why it belongs in the comparison
Installed charge Sets the potential direct-emission inventory
Annual leakage assumption Converts charge into expected operating losses
End-of-life recovery rate Affects terminal direct emissions
Seasonal energy consumption Usually dominates indirect emissions over long operating periods
Operating climate Changes pressure ratio, capacity and efficiency
Maintenance quality Influences leak rate and sustained energy performance

4. A2L Readiness
 Use equipment explicitly designed and certified for the selected A2L refrigerant.
 Verify charge limits, occupied-space requirements and leak-management provisions for the application.
 Apply tools and instruments rated for the refrigerant and flammability class.
 Control ignition sources and maintain appropriate ventilation during installation and service.
 Train service teams on cylinder identification, recovery, evacuation, charging and emergency procedures.
 Keep refrigerant identification and service labels legible throughout the product life.

5. Program Governance
1. Create an approved-refrigerant list by product family and market.
2. Build an equipment qualification matrix covering compressors, valves, heat exchangers, controls and safety 

components.
3. Define new service tools, training and field procedures before product launch.
4. Qualify refrigerant suppliers for purity, traceability and continuity of supply.
5. Pilot in representative climates and duty cycles before full rollout.
6. Track field leakage, energy performance, service incidents and refrigerant quality trends.
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IMPLEMENTATION

6. Transition Readiness Scorecard
Gate Ready when...
Engineering The refrigerant is approved for the full operating envelope and all 

safety controls are defined.
Manufacturing Filling, leak testing, labeling and contamination-control procedures are 

updated.
Service Technicians, tools, recovery equipment and procedures are available 

in launch markets.
Supply Qualified sources, packaging formats, inventory strategy and logistics 

routes are in place.
Compliance Market-specific documentation and conformity requirements are 

mapped and owned.
Field support Technical escalation, incident response and quality feedback loops 

are operating.

7. Procurement and Inventory Strategy
 Avoid mixing transition refrigerants in shared cylinders, recovery equipment or storage where cross-contamination 

is possible.
 Use clear product coding and physical segregation for similar cylinder colors or form factors.
 Set minimum remaining shelf/inspection life for cylinders and packaging where applicable.
 Maintain batch traceability from receipt through filling and dispatch.
 Plan safety stock using lead time, market demand and regulatory phase-down/phase-out timelines relevant to the 

target region.

Conclusion
A successful low-GWP transition is a coordinated engineering and operational change. The refrigerant is only one 
element; equipment, safety, service, quality and supply-chain capability must move together.

Reference Frameworks

 ISO 817 and/or ASHRAE Standard 34 for refrigerant designation and safety classification.
 Equipment manufacturer engineering manuals and approved refrigerant lists.
 Applicable regional refrigerant-management and product-safety requirements.
 Current safety data sheet for each refrigerant handled or supplied.

Important Notice
TECHNICAL GUIDANCE ONLY

This white paper is general engineering guidance. Refrigerant selection, charging, storage, transport and servicing 
must follow the equipment manufacturer instructions, the applicable safety data sheet, cylinder/pressure-vessel 
requirements and all local laws, codes and dangerous-goods rules. Product suitability must be verified for the 
specific system and jurisdiction.


