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Performance Comparison of Automotive Air conditioning System by using
R134a and R152a
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ABSTRACT: This study presented the feasibility of R152a refrigerant as an alternative of
R134a which is used in the current automobile air conditioning system. The performance of
air conditioning system installed in the actual vehicle was tested using the climate wind
tunnel. The experiments were conducted at various refrigerant charge quantities and various
driving conditions such as city traffic, hishway traffic and parking. Same components and
lubricant were used for both R134a and R152a system. The effects of air set values of
thermal expansion valve on the performance were also investigated. In case of the R152a

system, refrigerant charge quantity can be reduced about 20%,

better performance and

superior compressor durability is expected due to the lower discharge pressure compared to

the R134a system.
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Fig. 1 Diagram of climate wind tunnel.
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Table 2 Test conditions for air conditioning
performance of vehicle

. Ambient temp. 43.3£2TC
BV pelative humidity  40+2%
Sun load 1000 W/m®
Air intake door | Recirculation
Air. Mode door Vent
handling
system Temp. door Max. Cool
Blower speed Max. High
48 km/h, 30 min
Driving condition 64 km/h, 30 min
96 km/h, 30 min
Idle, 30 min
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Fig. 2 Experimental results of refrigerant cha-
rge determination.
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Fig. 3 Compressor discharge pressure and tem—
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Fig. 4 Compressor suction pressure and temp-
erature with TXV #1.
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Fig. 9 Compressor suction pressure and temp-—
erature with various TXV.
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Fig. 10 Pressure ratio with various TXV.
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