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Abstract : An automotive engine cooling system is closely related with overall engine performances, such as
reduction of fuel consumption, decrease of air pollution, and increase of engine life. Because of complex reaction
between each component, the direct experiment, using a vehicle, takes high cost, long time, and slow response to the
system change. Therefore, a computer simulation would provide the designer with an inexpensive and effective tool for
design, development, and optimization of the engine cooling system over a wide range of operating conditions. In this
work, it has been predicted the thermal performance of the engine cooling system in cases of stationary mode, constant
speed mode, and city-drive mode by mathematical modelling of each component and numerical analysis. The
components are engine, radiator, heater, thermostat, water pump, and cooling fans. Since the engine model is the most
important, that is divided into eight sub-sections. The volume mean temperature of eight sub-sections are
simultaneously calculated at a time. For detail calculation, the radiator and heater are also divided into many
sub-sections like control volumes in finite difference method. Each sub-section is assumed to consist of three parts,
coolant, tube with fin, and air. Hence it has been developed the simulation program that can be used in case of design
and system configuration changes. The overall performance results obtained by the program were desirable and the
time-traced tendencies of the results agreed fairly well with those of actual situations.

Key words : Engine cooling system(<l Ry z}A] 2 &l)) Mathematical modelling(58t7% X 2d), Computer
simulation(Z3 3-8] A] & | 0] 4), Radiator(2}t] | o] €]), Volume mean temperature( %] 2 3 72 =)

Nomenclature L : length, m

o M : mass, k
¢ : specific heat, J/kg'C . &
r : radius, m
E : system energy, J . o
R: thermal resistance, "C/W
H : total enthalpy, J .
. . T : temperature, 'C
irnv : lower heating value, J/kg

V :vol 3
k : thermal conductivity, W/m°C voiume, m

W : power, W

. j 7 : time, sec
To whom correspondence should be addressed.

spwon@mail.ulsan.ac.kr 7 : thermal efficiency
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Subscripts
a:air
i:inlet
m : mean or tube with fin
o : outlet

W water
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