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Abstract

This paper describes a theoretical model developed for analyzing the heat transfer of automo-
tive cooling systems. From the model, heat transfer rate of automotive cooling systems can be
predicted, providing useful information at the early stages of the design and development. The
aim of the study is to develop a simulation program for automotive cooling system analysis and
a performance analysis program for analyzing heat exchanger. Heat release rate from combus-
tion gas to coolant through cylinder wall in engine cylinder was analyzed by using a two-zone
combustion model. This paper studied how cooling condition would affect engine heat release rate
and measured temperature distribution of coolant in water jacket.
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Fig. 1 Automotive engine cooling systems.
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Table 1 Specification of Experimental Engine.

Water Cooled 4

Type Cycle 4 Cylinder
Gasoline Engine
Displacement (cc) 1,495
Bore x Stroke (mm) 75.5x83.5
Compression Ratio 10.0
Valve Intake (mm) 0.18
Clearance Exhaust (mm) 0.24
Ignition Order 1-3-4-2
No. of Cylinder 4

Position of Valve

Over Head Valve
with Single

Camshaft 3 Valves

per Cylinder

Open

BTDC 14°

Intake
Valve Close

ABDC 42°

Timing Open
Exhaust

BBDC 52°

Close

ATDC 8°

Compression Pressure

13.24bar

Spark Timing

BTDC 10°+
1°/800rpm
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Fig. 10 Radiator heat dissipation characteristics.

Table 2 Simulation Program Input Data.

Vehicle speed 20~140km/h
Ambient temperature 35T
Thermostat open temperature 88°C
Thermostat max. open
temperature 100
Thermostat opening size 8mm
Height of radiator 334.5mm
Radiator tube height 2mm
Radiator tube width 23.5mm
Radiator tube thickness 0.2mm
Width of radiator 601.5mm
No. of radiator tube rows 54
Water pump speed ratio 1.16 0 1
Gear position. 1,2,3,45
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speed (CASE 2).
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