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European Legal Refrigerant Situation for MAC´s  

 

GWP … Global Warming Potential 

MAC … Mobile Air Conditioning 

 

  By 2011 no type approval for new platforms 

  for refrigerant with GWP > 150 

  (Current refrigerant R134a has GWP > 1.400) 

  By 2017 no vehicle approval for refrigerant 

  with GWP > 150  

 

 

 

New refrigerant required by 2011 but 

latest 2017 !!! 
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Current MAC Refrigerant Situation 

Non Natural Refrigerants Natural Refrigerants 

AC1 (Ineos) 

Fluid H (Honeywell) 

DP1 (DuPont) 

R152a 

HFO1234yf 

R744 (CO2) 

Discussed & Evaluated 

Refrigerants 

…………… 

HydroCarbon „HC“ 

No investigations 

due to industry 

announcement 

against flammable 

refrigerants 
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HFO1234yf (Honeywell & DuPont) Currently automotive industry has decided for                  

as the substitution for R134a for MAC 

 
   

 

Current MAC Refrigerant Situation 

… because “Drop - In” solution for R134a systems ! 

… and refrigerant with GWP = 4 and ODP = 0 

… but “Flammable” refrigerant ! 

 

ODP … Ozone Deplezion Potential 
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Refrigerant Benchmark Simulation 

  With the decision to go with “Flammable” refrigerants high efficient  

  HydroCarbons become an additional substitution for R134a  
   

  HC are wide spread in industrial applications (e.g.: Refrigerators) 
 

  Based on this fact we have carried out a system benchmark 

  simulation with several HC refrigerants compared to the “Old”  

  refrigerant R134a and the “New” refrigerant HFO1234yf  
 

The required compressor volume is an indicator for the “Drop - In”  

  ability of the refrigerant 
 

The simulation was carried out at 

 “High Load Conditions” to eliminate 

 refrigerants that allow no “Drop - In”   
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Refrigerant Benchmark Simulation 

System Cooling Performance @ 30°C = f (Refrigerant)
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Natural Refrigerants 

 

Non Natural 

Refrigerants 

R717   Ammonia 

R600a  Isobutane 

R290   Propane 

RE170   Dimethylether 

R723  30%RE170 & 70%R717 

R723B  88%RE170 & 12%R717 

R436B  52%R290 & 48%R600a 

R510A  88%RE170 & 12%R600a 
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System COP @30°C = f (Refrigerant)
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COP is lower than R134a 

Nearly all NR shows 

significantly better COP´s !! 

No „Drop – In“ Solution 

due to technical issues 

Refrigerant Benchmark Simulation 
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System COP @30°C = f (Refrigerant)

4,0

4,3

4,5

4,7

4,4

4,2

3,00

3,20

3,40

3,60

3,80

4,00

4,20

4,40

4,60

4,80

5,00

R134a R1234yf R152a RE170 R436B R510A

Load Point [ °C ]

S
y
s
te

m
 C

O
P

 [
 -

 ]

Detailed Results and Conclusion 

HC´s show better COP 

under all load conditions !! 

R436B could be a high 

efficient HC solution !!!!! 

13 % 
18 % 

10 % 
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Max. Cooling Performance @ 30°C = f (Refrigerant)

7237
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Detailed Results and Conclusion 

R436B shows significantly 

higher cooling performance 

12 % 
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System Refrigerant Charge = f (Refrigerant)
Tamb = 30°C (Maximum Load Point)
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Detailed Results and Conclusion 

HC´s with significantly reduced 

system charge and refrigerant cost !!  

-52 % 
-42 % -41 % 

57% !! cost savings by the use of 

R436B instead of R134a 
R134a: 6 $/kg* x 0,618kg = 3,7 $/charge 

R436B: 6 $/kg* x 0,271kg = 1,6 $/charge 

* …  Cost estimation from refrigerant 

 suppliers for mass production 

 volumes 
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Ignition Temperature = f (Refrigerant)
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Detailed Results and Conclusion 

R436B has higher ignition 

temperature compared to  

HFO1234yf 
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Detailed Results and Conclusion 

  HC show higher system COP compared to HFO1234yf 
 

  HC show higher cooling performance 
 

  Significantly reduced system charge for HC and therefore reduced 

  refrigerant costs 

 
 

  A flammable refrigerant requires a new safety 

 strategy for MAC`s 
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Safety Strategy for HC MAC 

TARGET 

- Low cost 

- High efficient 

- Safe 

HC MAC 

Significantly reduced 

refrigerant charge 

System 

Thermal Event 

Suppression System 

Engine Compartment 

Equipment and training 

Maufacturing & Service 

Leakage avoidance 

 system 

Cabine Compartment 
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Safety Strategy for HC MAC 

Thermal Event Suppression System (TESS for Engine Compartment) 

T 

Three activation levels: 

  Signal from crash sensor 

  Signal from AC system (pressure release) 

  Direct activation by heat (fire) 
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TESS bottle contains an aerosol compound, cooling zone and exit ports 

The non-pressurized aerosol gets ignited by 0,5 Amps or temperatures above 280°C 

Potassium Nitrate Compound & Ignitor 

Cooling Zone 

Exit Ports 

Safety Strategy for HC MAC 

TESS Working Principle 
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 Free radicals (O, H & OH) are essential for fire propagation 
 

 TESS creates aerosol particles in micron size, based on potassium 

    nitrate 
 

 The fire is suppressed by chemical reaction of mainly Calium 

    radicals with the free radicals in the fire zone 

+ 

Safety Strategy for HC MAC 

TESS Working Principle 
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 HC could be a high efficient & high performance substitution for R134a 

 Overall safety system required for flammable refrigerants 

 TESS has been developed for engine compartment 

Summary 

 

Overall safety system enables HC as a 

solution for MAC systems !! 



Thanks for your attention !! 


