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Abstract : In this study, a CO, air-conditioning system was investigated with different types of electrically driven
compressors, parallel flow type gas cooler, four-pass type evaporator, internal heat exchanger integrated with
accumulator, and electric expansion valve. The experimental study was conducted under various operating conditions
(ie., different rotational compressor speeds, air inlet temperatures and air velocity coming into heat exchangers). The
experimental results showed the cooling capacity was 3.5kW at 35°C ambient temperature when the vehicle was idle
(ie., the worst condition for cooling off the gas cooler). In terms of performance effect of the compressor, the e-RP
model had a slightly better cooling capacity and coefficient of performance than the e-GR model under the same test
conditions. An experimental equation for optimum cooling-performance control was also suggested based on the
results. A high-pressure control algorithm for the super critical cycle was determined to achieve both maximum cooling
performance and efficient energy consumption. The results from the experimental equation coincided with those of
previous experimental studies.

Key words : Air conditioning system(°l|©]71 A]2~®]), Coefficient of performance(] s A1), Electrically driven
compressor( 52 %=7]), Electric expansion valve(Z1Z} W H)  Gas cooler(7F2= WY Z+7]), Internal heat
exchanger(U] - & 1.8171), Super critical cycle(Z 4 Al AFol &)

Nomenclature Subscripts
¢, :specific heat, kJ/kg a  :air
H  :height, mm amb :ambient
m :mass flow rate, kg/h i, 0 :inlet, outlet
@  :cooling capacity, kW
t : thickness, mm .M E
T  :temperature, °C A&} 2k ol A An] &g X -8 o] ofj 3k
7 wdth, mm Ao IARE Bdgle] Lulo] ghowl, Aol
W,
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Fig. 1 Schematic diagram of test apparatus and CO, refri-
geration system
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Table 1 Specification of CO; air-conditioning system com-

ponents
Components Specifications
e-RP, Radial piston, 8.6 cc/rev
Compressor -
e-GR, Piston, 8.6 cc/rev
Gas cooler MF type, 625Wx250Hx12.3t (mm)
Evaporator 4-Pass, 228Wx207Hx45t (mm)
IHX Accumulator, $90x270H (mm)
EXV Step motor type, 500 step




Experimental Study on the Performance Characteristics of a CO, Air-conditioning System for Vehicles

Table 2 Experimental conditions of CO, air-conditioning
system

Evaporator inlet

. 27°C, 35°C, 45°C, 50% RH
air temperature

Evaporator inlet

. 470 m*h
air flow volume

Gas cooler inlet

. 27°C, 35°C, 45°C
air temperature

Gas cooler inlet

. . 1 m/s
air velocity

Compressor rotational 2000 ~ 5000 rpm

speed
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