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Transient Computer Simulation of Evaporation and Condenser in
an Automotive Air-Conditioning System

Sang Han Oh, Dong Woo Shin and Sung Pil Won

Key Words: Computer Simulation(Zd FE] XA}, Transient Modelling(B13/d 74 F @), Heat
Exchanger(8 2. 8}+7]), Evaporator(3%7]), Condenser(-557])

Abstract

The objective of this study is to develope a computer simulation model and estimate theoretically the
transient performance characteristics of heat exchangers in an automotive air-conditioning system. To do
that, the mathematical modelling of heat exchangers, such as evaporator and condenser, is presented
first of all. For detail calculation, evaporator and condenser are divided into many sub-sections. Each
sub-section is an elemental volume for transient modelling. The elemental volume is assumed to consist
of three components, refrigerant, tube with fin, and air, and various properties including temperatures of
three components are determined step by step along sub-sections. The properties of refrigerant R134a
and air are calculated directly in the program. The heat transfer coefficients and pressure drop in single
or two phase are also calculated by suitable empirical correlations.

The overall tendencies of the simulation results were agreed well with those of actual situation.
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Fig.1 Schematic of control volumes
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Fig.2 Flow chart of evaporator
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Fig.3 Flow chart of condenser

Table 1 Evaporator and condenser specifications of
the automotive air-conditioning system

i Evaporator Condenser

] laminated type parallel flow type
. Type single tank louvered fin

! louvered fin

| SiZe | 2365%235%78 | 679%363% 18
___(mm)

| Pass 4 17-10-8-6
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Fig.4 Variations of temperatures according to
time in the evaporator
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