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A Study on the Effect of Cooling Air Flow on Drag
and Performance of Radiator of Vehicle

H. H. Jung

Abstract

This paper presented results of experiment and numerical method about vehicle aerody-
namics and engine cooling system. Drag coefficients by experiment were compared with
momentum theorem and heat transfer coefficient of radiator was obtained by wind tunnel
experiment. And the effects of maldistribution of frontal air velocity on heat transfer rate

were predicted by thermal analysis method using elements.
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Table 1 Geometric data of model of Ahmed body.

Height(mm) | 146.4 | Width of inlet(mm) | 86.4

Width(mm) 200 Height of inlet(mm) | 32.8

Length(mm) | 353.2 | Slant angle 30°
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Table 2 Parameters of experiment.

Fin height(nominal) 7.5mm

Fin pitch 2.2-5.0lmm

6. 8, 10 m/sec
30. 42, 52 1/min

Air velocities

Water flow rates

Number of row 1
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Table 3 Comparison of drag with Ahmed's exper-

iment.
Ahmed’s result" present”
0.378 0.38-0.4

Note 1) Free stream velocity is 60 m/sec
2) Free stream velocity is 20 m/sec
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Fig. 4 Drag coefficients versus air velocities.
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Table 4 Comparison of fin pitch and type of
Heat exchanger.

P,/p; tand Remark
Davenport | 0.186-0.234 |radiator(40x1.5 tube)
Hiramatsu |0.1-0.9 radistor, 2D

Kim et. al. |0.156-0.267 | circular tube

Present 0.115-0.263 | radiator(13x2 tube)
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