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Abstract This study presents an HFC152a refrigerant air conditioner as an alternative to HFC134a, which is currently used
in mobile air conditioning systems. Cool-down performance tests of an HFC152a air conditioning system were conducted

and compared to a baseline HFC134a air conditioner. The experimental set-up consisted of a belt-driven compressor, a

sub-cooled type condenser, an evaporator, and a block-type thermal expansion valve (TXV). A drop-in test was carried out

on the mobile air conditioning system under various vehicle running speeds in a climate-controlled wind tunnel (CWT).
Additionally, to optimize the HFC152a air conditioning system, the effects of the TXVs on the performance were studied.
The results show that compared to the HFC134a air conditioning system, the refrigerant charge quantity was reduced by
approximately 20%, the discharge pressure was reduced by about 350 ~430 kPa, and the air discharge temperature at vehicle
running conditions was 0.5~1.5C lower. In addition, good compressor durability was expected due to the lower compression

ratio.
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Chamber temperature -40~60T
Wind speed 0~200 km/h
Humidity 20~90%, Rh
Dynamo absorbtion 210 HP
Sun load 300~ 1,400 W/m’

Steam Heat-exchanger Fan and Motor

—_[]ke
Second
Turning Ll
vanes| | I T I {
Solar bank First floor
Y
Nozzle > ‘g Door
{
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@ Basement /
Dynamo

Fig. 1 Specifications and schematic of CWT.
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Table 1 Test conditions of cool-down performance in
vehicle air conditioner

Ambient temp. 43.382°C
Environment  Relative humidity 40+£2%
Sun load 1,000 W/m’
Air Air intake door Recirculation
handling Mode door Vent
system Temp. door Max. Cool
Blower speed Max. High

48 km/h, 30 min

64 km/h, 30 min

96 km/h, 30 min
Idle, 30 min

Driving condition
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Table 2 Air conditioning system components in
vehicle test

Condenser Type : Sub-cooled, 35 tubes
Size : 513 Wx350 Hx18 t
Type : Laminator
Evaporator o - 235 Wx210 Hx60 t
Compressor  Type : Swash plate, HS-15 model
;hz:;zln #1: 147 kPa at 0°C, 250 kPa at 10°C
Ealve #2127 kPa at 0C, 230 kPa at 10T
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Fig. 3 Comparison of Pda and T« in the HFC134a
and HFC152a air conditioner.
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Fig. 4 Comparison of Ps and Ts in the HFC134a
and HFC152a air conditioner.
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Fig. 5 Comparison of compression ratio in the
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Fig. 6 Cool-down performance in the HFC134a and
HFC152 air conditioner.
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Fig. 8 TXVs effect on Pd and Ta in the HFC152a
air conditioner.
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the HFC152a air conditioner.
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