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Development of program for the automotive
air conditioning system analysis
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J. W.Hong, Y. K. Choi, J. H.Lee

Key words . Automotive air conditioning system(AFgx} ¥4l Al2®l), Heat exchanger(E1%7]),
Reversible polytropic process(7}¥ Zz|E2% 314), Element method(QZHE ¥HY),
Car cool down process( 2} ¥4 713)

Abstract

A numerical simulation has been carried out for the automotive air conditioning system.
The purpose of this simulation is to present the methods for simulating car air conditioning
components, systems and cool-down performance by computerized mathematical model and
to analyze the performance of A/C system. In analyzing the heat exchanger(evaporator and
condenser), the finite volume model which has a merit in predicting the temperature field in
detall because it can consider partial variation of thermal property and heat transfer coeffi-
cient is used. In analyzing the compressor, the polytropic approach which regards the actual
compression process as a reversible polytropic process is employed. In analyzing vehicle pas-
senger compartment, the thermal network is employed to simulate the car cool down process.
This A/C system program can be used for analyzing a component performance when a com-
ponent is alternated or designed and for analyzing the engine cooling system when A/C

system is operated.
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Fig.1 Flow chart for evaporator analysis
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Fig.2 Flow chart for total A/C system analysis
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Fig.5 Flow chart for vehicle simulation
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Table 1 Specifications of A/C components
Component Specification
type finned-tube
front area 0.048m?
fin pitch 3.28mm
Evaporator thickness 0.41mm
diameter 17.17mm
tube horizontal pitch 44.45mm
vertical pitch 38.10mm
serpentine
type .
(louvered plate-fin)
frontal area 0.28mm
pitch 9.53mm
louver height 1.40mm
Condenser
length 4.91mm
pitch 2.92mm
fin height 6.37mm
thickness 0.15mm
tube height 6.49mm
Compressor type reciprocal
displacement volume 160.59¢m*/rev

Exit air temperature ("C)
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