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► Alternative refrigerants at Visteon
► HFO-1234yf
► Oil approach on HFO-1234yf
► Compressor durability testing
► System optimization
► Summary
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Visteon and Alternative RefrigerantsVisteon and Alternative Refrigerants
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► Visteon focuses its development for 
the natural ref rigerant R744 and 
alternative low-GWP refrigerants.

► Globally, Visteon is committed to 
develop safe and reliable climate 
solutions to meet upcoming 
European and world wi de legislation 

► Visteon’s in-depth climate systems 
expertise and broad development 
capabilities makes the company a 
strong development partner and 
enables Visteon to supply 
components and system solutions 
for either type of ref rigerant. 
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HFO-1234yf vs R134aHFO-1234yf vs R134a

► Thermodynamic properties of  
HFO-1234yf near to R134a
– Pressure range equal
– Pressure ratio ↓
– Evaporation enthalpy ↓
– Density of gas at suction side ↑

► Potential for small adaptations on 
components and system: only 
TXV changed to higher mass f low

► Test results show a drop of 0 to  
10 % in performance and COP in 
these “near drop in ” systems 0
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05-Mar R134a
07-Mar 1234yf 2T high SH
10-Mar 1234yf 2T Low SH
12Mar 1234yf 2.5T high SH
14Mar 1234yf 2.5T low SH
19Mar 1234yf 1.75T high SH
20Mar 1234yf 1.75T low SH
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Next steps with HFO-1234yf  sytemsNext steps with HFO-1234yf  sytems

► What can be done to optimize the cooling 
performance and efficiency?
– Optimization potentials f or system efficiency

► Are there any impacts of the new refrigerant 
on system and components
– Compressor durability
– Oil behavior
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Oil Development: Moti vationOil Development: Moti vation

► Today Visteon uses a unique PAG 46 oil today in nearly all 
global R134a compressors.

► Visteon has been work ing with the supplier to pre -qualify 
this oil for  HFO-1234yf and investigate i f changes are 
required

► Our goal is to have onl y one oil for all HFO-1234yf 
applications

► Commonality of  oils between R134a and HFO -1234yf, if 
possible, offers lowest complexity, competitive costs and 
lowest overall risks

► Start point for investigation is our current R134a lubricant
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Oil Miscibility & StabilityOil Miscibility & Stability

► Miscibility
– Visteon/HCC oil FD46XG with HFO-1234yf is miscible to 

30°C
– Sufficient miscibility to guarantee oil circulation as oil and 

refrigerant never separate only change mixing ratios.

► Oil Stability
– Sealed tube test
– Total Acid Number (TAN) for HFO-1234yf is only slightly 

higher than HFC-134a and all TAN values are below 5.
– Conclusion of oil manufacturer is that base oil PAG 46  

passes stability testing.
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Compressor Durability TestingCompressor Durability Testing

► Following test were performed to ensure no 
durability or compatibility issue exist:
– High Pressure / Low Charge – high load and 

temperature
– High Speed
– Long lasting system test

► Tested compressor:
– Variable swashplate compressor VS
– Scroll compressor SC
– All compressors are wi thout modification
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Compressor Durability TestingCompressor Durability Testing
► High Pressure Low Charge – high load and 

temperature
– Test is performed with minimal ref rigerant charge f or 

400 hours ⇒ high temperatures at compressor suction 
and discharge side

– Runs at high system pressure and temperature of 
discharge controlled to be above 125 °C

– Stress on oil management

– Test Parameters modi fied to HFO-1234yf
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► Compressor was torn down after f inishing test procedure
► Results for variable swashplate compressor 

► Results for scroll compressor

Tear Down Result: VS16Tear Down Result: VS16

⇒ Parts were in excell ent condition inside
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