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Development of a Prediction Program of Automotive Aerodynamic

Drag Coefficient Using Empirical Optimization Method
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ABSTRACT

At present, wind tunnel test or CFD is used
for predicting aerodynamic drag coefficient in
motor company. But, wind tunnel test requires
much cost and time, and CFD has about 30%
error. In this study a predicting program of the
aerodynamic drag coefficient based on empirical
techniques was developed. Also a mathematical
optimization method using GRG method was
added to the program. The program was applied
to six cars. Aerodynamic drag coefficient values
of six cars were predicted with 4.857% average
error. The optimization method was also applied
to six cars. Three parameters selected from
sensitivity analysis were determined to reduce
the afterbody drag coefficient to the value
established by a designer and when some
parameters were changed for a developing
automotive, optimal modifiable parameters were
determined to preserve the same drag coefficient
as the original automotive. It was verified that
this program could predict the aerodynamic drag
coefficient effectively and accurately, and this
program with GRG method could determine
optimal values of parameters.
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Fig. 2 Main window of Cq4 predicting program
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Fig. 3 Errors of 6 cars
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