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Abstract : This paper deals with the optimum high pressure control algorithm for a transcritical CO, mobile
air-conditioning system with belt-driven compressor to achieve the maximum COP. The experiments were performed
to find out the maximum COP conditions with various operating conditions. The experimental results showed that the
COP was increased and then decreased with increase of the refrigerant high pressure for the system. Therefore the value
of high pressure which has maximum COP could be selected. Furthermore, the strong (linear) relation between the

optimum high pressure and the gas cooler outlet temperature was revealed, which suggests the use of a simple controller
with only one parameter for the transcritical CO; cycle.
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Nomenclature Subscripts

COP : coefficient of performance [-] G/C : gas cooler

h : enthalpy [KJ/kg] Eva :evaporator

P : pressure [bar] S : entropy

0 : cooling capacity [kW]

RH : relative humidity [%] 1. A 2
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Fig. 1 Effect of high pressure on transcritical CO; air con-
ditioning system performance
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Fig. 2 Schematic diagram of experimental setup for CO- air conditioning performance test
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Fig. 3 System performance for various gas cooler refrigerant
inlet pressure
(Tarcinter = 35°C, Voicinet = 2m/S, Trvamier = 25°C,
Weyainet = 7m/min, RHgva = 50%, Comp.speed =
900rpm)
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