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ANALYSIS OF THE ENHANCEMENT OF COOLING EFFICIENCY
OF A VEHICLE IN THE ENGINE ROOM

Dong-Ryul Lee

Flow and temperature fields of a mid-size vehicle engine room are examined numerically to analyze the

enhancement of cooling efficiency of several different design cases in a front body shape.

The wall temperatures of

a radiator and an engine parts are utilized to predict the effects of engine cooling on the thermal environment and
the cooling efficiency in an engine room. The analyzed results are the mass flow rate at the upper and lower inlets,

in the radiator, and the condenser.

It is shown that the shape of the front end, lay-out of the engine parts, and

the presence of the undercover greatly influence the flow and temperature fields, and the enhancement of cooling

efficiency in the engine room.
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Table. 1 Empirical modeling coefficients in the governing equation
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Fig. 4 Front Shape of a Vehicle Body
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Table. 3 Coefficients of Viscous and Inertia Resistance on a Radiator

AT wAARAT

30
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Table 4 Coefficients of Viscous and Inertia Resistance on a Condenser

AR WAA AT
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Table. 5 Input Coefficient on a Cooling fan
Adak 92.4 -9.54 -1.546
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Fig. 7 Contours of Static Temperature(k)
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Table. 6 Cooling efficiency in a mid-size vehicle engine room
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(a) Velocity Vectors Colored By Velocity (b) Contours of Static Pressure(pascal) (c) Contours of Static Temperature(k)
Magnitude (m/s)

Fig. 8 Velocity, Pressure and Temperature Distribution for Case 1

(@) Velocity Vectors Colored By Velocity (b) Contours of Static Pressure(pascal) (c) Contours of Static Temperature(k)
Magnitude (m/s)

Fig. 9 Velocity, Pressure and Temperature Distribution for Case 6

(a) Velocity Vectors Colored By Velocity (b) Contours of Static Pressure(pascal) (c) Contours of Static Temperature(k)
Magnitude (m/s)

Fig. 10 Detailed Velocity, Pressure and Temperature Distribution for Case 1
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