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BSTRACT: In this study, the performance of mobile air conditioner(MAC) systems to which

the refrigerants R134a and R1234yf were used was evaluated to compare the characteristic of
automotive refrigeration cycles with refrigerant. The experimental setup of a MAC consists of an
belt driven compressor, a condenser, an evaporator and a block type thermal expansion valve. The
drop-in test on MAC were carried out under variable compressor speed from 800 to 2500 rpm.
Performance test by using R1234yf and R134a in the same system revealed low the charge amount
and mass flow rates for using R1234yf, that is, up to 10%6 and 17%, respectively. The compressor

di

scharge temperature of R1234yf is 8'C lower than that of R134a. The cooling capacity with

R1234yf system decreased by 4~7% compared with R134a system. In addition, The COP of R1234yf
system is lower 3~4% than that of R134a system.
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Table 1 Component specifications

Items Specifications
Condenser 500(W)x400(H)*12(t)
Evaporator 280(W)x200(H) *35(t)
TXV 1.5 RT
Compressor Belt driven type

Table 2 Test conditions

Conditions
800/1200/1800/2500
27°C
35T

Items

Compressor speed(rpm)

Indoor temperature

Outdoor temperature
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Fig. 2 Energy balance between the refrigerant

and air side cooling capacity.
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Table 3 Summary of test results
Comp. speed Mass flow rate | Comp. discha{ge Cooling capacity COP
(rpm) (kg/s) temperature(C) (kW)

800 R134a 0.0282 73.1 39 291

R1234yf 0.0330 68.2 3.74 2.718

1900 R134a 0.0354 82.2 4.64 2.21

R1234yf 0.0410 76.3 4.4 2.13

1800 R134a 0.0408 92.0 5.04 1.67

R1234yf 0.0472 84.7 4.72 1.61

5500 R134a 0.0444 100.6 5.25 1.36

R1234yf 0.0508 92.3 4.88 1.31
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