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Low & Ultra-Low GWP Refrigerants

for EV Heat Pumps

Laboratory benchmark · 1D simulation · in-vehicle drop-in test

Green, low-flammability refrigerant alternatives tested 1-to-1 under

controlled laboratory conditions and as a drop-in solution in a

serial electric vehicle.

Peter Drage · Tomas Mrkvica
MD Strategy Group · SATTELO  ·  Graz / Czech Republic



W H A T ' S  I N S I D E

Three test domains — one refrigerant verdict.

A comprehensive benchmark of two novel low- and ultra-low-GWP refrigerant blends in a compact

indirect heat-pump unit — from controlled laboratory testing to a calibrated simulation model and a

real-vehicle drop-in test.

01
Laboratory Test

Direct 1-to-1 comparison of the novel blends 

against today's standard automotive refrigerant 

and a natural alternative (propane), in a compact 

indirect heat-pump unit. Test matrix based on the 

SAE cycle.

02
Virtual Analysis

A calibrated 1D system model extends the 

measured data to non-tested operating points and 

quantifies optimisation potential — e.g. internal-

heat-exchanger integration.

03
Drop-In Vehicle Test

Climate-chamber and open-road field testing in a 

serial EV — heat-up at −7 °C and cool-down at +40 

°C — mapping real-world potential and limitations.

2 novel blends · 4 refrigerants benchmarked · 3 test domains
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I N S I D E  T H E  F U L L  R E P O R T

What the measured data covers.

Every operating point is instrumented and compared — capacity, efficiency, pressures, power and

energy. A selection of what the full report details:

01
Performance & Efficiency

Chiller and condenser capacity, compressor speed 

and power consumption per SAE test point; COP 

comparison across all four refrigerants; capacity 

and efficiency deltas vs. the incumbent.

02
System & Instrumentation

Compact indirect refrigerant system with glycol-

side chiller and liquid-cooled condenser; full CAN 

instrumentation — loop pressures & temperatures, 

PTC power, blower speed, surface sensors.

03
Vehicle Behaviour & Tuning

Cabin pull-down and heat-up dynamics, pressure-

level and safety-limit behaviour, energy 

consumption; control and expansion-valve 

adaptation to leverage the novel refrigerant.

Novel A2L blend performs on par with propane — above the standard 

HFO refrigerant.

Drop-in feasibility validated for heating (−7 °C) and cooling (+40 °C).
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F U L L  R E P O R T  ·  C O N T E N T S

From lab bench to open road.

1   Project scope & refrigerant candidates

2   Test setup — laboratory & vehicle

3   Heat-pump unit — laboratory results

4   Calibrated 1D simulation model

5   Vehicle drop-in test results

6   Optimisation & system tuning

7   Summary & conclusions

W H A T  Y O U  R E C E I V E

— Full PDF report — lab, simulation & vehicle 

results

— Measured data per SAE operating point

— Calibrated 1D-model insights & optimisation 

potential

— Q&A session with a SATTELO refrigerant & 

thermal-management expert
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F U L L  R E P O R T  ·  C O N T E N T S

Examples shown in the full report:
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G E T  T H E  F U L L  R E P O R T

Purchase the report — talk to an expert.

The full report includes the complete laboratory dataset, the calibrated 1D-model insights and the in-vehicle drop-in results — plus 

a Q&A session with one of our refrigerant and thermal-management experts.
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