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Abstract : This paper deals with the research for the effects of the operating parameters that could be used for a
transcritical CO, mobile air-conditioning system on the cooling performance. The experimental conditions of the
performance tests for a system and components such as a gas cooler and an evaporator were suggested to compare the
performance of each with the standardized test conditions. And this research presents experimental results for the
performance characteristics of a CO; mobile air conditioning system with various operating conditions such as different
gas cooler inlet pressures and frontal air velocities/temperatures passing through an evaporator and a gas cooler.
Experimental results show that the cooling capacity was more than 5kW and coefficient of performance (COP) was
more than 2.1, also. Therefore, we checked that the mobile air-conditioning system using CO; has good performance
compared to that using HFC-134a.

Key words : Mobile air conditioning system(Z}g2}ol] o] ), Transcritical CO, cycle(Z YA o]AH3tekA Alo] &),
Cooling capacity(*d 95 &), Coefficient of Performance(COP, 43 A 7 <4), Operating parameters(-2 2 )

Nomenclature Subscripts
COP : coefficient of performance G/C : gas cooler
Q : cooling capacity Eva :evaporator
RH :relative humidity in : inlet
T . temperature out :outlet
\Y : velocity Ref :refrigerant side
W : volume flow rate
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Fig. 2 Schematic diagram of the calorimeter system for air conditioning performance test

Table 1 Specifications of each component

Components Specifications

Variable displacement type
Reciprocating type
Displacement : 33 cc/rev
Micro-channel, Al Tubes
3&4 pass, Parallel flow type
Core size(mm): 698Wx372Hx16D
Frontal area: 0.26 m”
Micro-channel, Al tubes
7-pass, Parallel flow type
Core Size(mm): 220Wx190Hx90D
Frontal area: 0.042 m*
Micro-channel,

Counter flow
Length 0.2 m
Manually controlled
Expansion valve

Compressor

Gas cooler

Evaporator

Internal heat
exchanger

Expansion device
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Fig. 3 Experimental results for gas cooler performance test (3 & 4 Pass)
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Table 2. Test conditions for gas cooler performance test
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