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ABSTRACT: In these days, environmental concerns have been increased throughout the in-
dustry and community worldwide. To prevent the ozone depletion, ozone depletion potential of
a refrigerant must be zero. Simultaneously, a refrigerant with low GWP (global warming po-
tential) is very demanding to induce green house effect. Chlorine-free HFC-134a is a refri-
gerant widely used for automotive air-conditioning system because its destruction potential is
ecologically zero. Although HFC-134a has no ozone depletion potential, its global warming po-
tential is so high that it is not considered as a perfect alternative refrigerant that is accep-
table for long-term use. In this paper, experimental measurement has been carried out to
analyze the performance characteristics of automotive air-conditioning system using HFC-
152a, which has low GWP and zero ODP. Also mixed refrigerant that is composed of HFC-
162a and CFsl was applied to investigate an alternative possibility for the automotive air-
conditioning system. As a result of this study, we could draw following conclusions; With re-
spect to the variation of the rotational speed of compressor, outside air temperature and flow
rate, the heat amount of evaporator and compressor and performance coefficient was varied.

Key words: Coefficient of performance(4] & Al 4*), GWP(2 ¢ 3} A]42), ODP(L &3 A7), Auto-
mobile air-conditioners(zxtE 3} oo} #)
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@ Condenser @ Receive-drier

@ Flow meter & Expansion device

® Evaporator @ Fin coil for evaporator

Fin coil for condenser

® Thermocouples for cooling air at condenser inlet
and outlet

@ Thermocouples for cooling air at evaporator inlet
and outlet

® Pressure gauge for refrigerant at compressor
inlet and outlet

® Power meter for compression power

@ Compressor

Fig. 1 Schematic diagram of the experimental
apparatus.
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Fig. 2 Evaporator pressure as a function of
outside temperature for HFC-15Z2a at

1,000 rpm.
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Fig. 3 Evaporator pressure as a function of
outside temperature for HFC-1523 at
1,500 rpm.

340

~- 0. 046({m ig} -w-0.059(m {5)

250 4
~A- 0. 100{m /s} ~e~0,141{ /8)

200 4
150 4
h M
50 1

¢4 T T T

25 36 a5 40 45
Outside temperature{C}

Evaporator pressure{kPa}

Fig. 4 Evaporator pressure as a function of
outside temperature for HFC-152a at
2,000 rpm.
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Fig. 6 Evaporator pressure as a function of
outside temperature for HFC-152a re-
frigerant mixed with CFil at 1,500 rpm.
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Fig. 8 Evaporator capacity as a function of
outside temperature for HFC-152a at
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Fig. 9 Evaporator capacity as a function of
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Fig. 11 Evaporator capacity as a function of
outside temperature for HFC-152a re-
frigerant mixed with CFsl at 1,000 rpm.

—-0.046(m /s) -w-0.059(m/s)
—4—0.100{™ [s}) -e—0.141{r" s}

Evaporator capacity{kW)
w

25 30 35 40 45
Qutside temperature(T)

Fig. 12 Evaporator capacity as a function of

outside temperature for HFC-152a re-

frigerant mixed with CFsl at 1,500 rpm.
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Fig. 13 Evaporator capacity as a function of
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