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Feasibility Study on Automotive Heat Pump System Using
R1234yf/R134a Mixed Refrigerant
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Abstract; Aiming at the serious environmental problems caused by the widely use of R134a in automotive air
conditioners, the application of two different mixing ratios of R1234yf/R134a mixed refrigerant in automotive heat pump
air conditioning system was proposed. The feasibility of replacing R134a with R1234yf under different working conditions
was analyzed. The environmental properties and thermodynamic properties of the mixed refrigerants and R134a were
analyzed by REFPROP 9. 0. It is theoretically shown that the mixed refrigerant have the feasibility of replacing R134a.
By setting up the vehicle heat pump air conditioning test bench, the experiments were carried out under different cooling
and heating conditions. The experimental results show that the exhaust temperatures of the refrigerant mixture are lower
than that of R134a under various working conditions, and the exhaust pressure is not much different. In terms of cooling
capacity and heating capacity, the mixed refrigerants have a small difference from R134a. In addition, since the mixed
refrigerant requires higher of the power consumption of the compressor, the Cy, values of the mixed refrigerant systems
are slightly lower than that of the R134a system, but the difference is less than 7% , which is within an acceptable
range. Therefore, the R1234yf/R134a mixed refrigerant has the feasibility to be used as an alternative to R134a in
automotive heat pump air conditioning systems.
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Figure 1  Density comparison of three refrigerants
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Figure 2 Comparison of thermal

conductivity of three refrigerants
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Figure 3  Viscosity comparison of three refrigerants
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Figure 4 Schematic diagram of experiment
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Figure 5 Optimal openness of expansion valve
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Figure 6 Exhaust temperature and pressure of

compressor under refrigeration conditions
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Figure 8 Comparison of C,p under

refrigeration conditions
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Figure 9 Exhaust temperature and pressure of

compressor under heating conditions
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under heating conditions
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