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Numerical Study of the Effect of flow structures
around a simplified car body on aerodynamic performance
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In recent years, due to the improvement of the thermal efficiency of internal combustion engines and the spread of
EV/FCV, the percentage of air resistance in energy consumption becomes larger and larger. Therefore, it is necessary to
reduce air resistance in order to cut back CO2 emission. Because the pressure resistance, accounts for many percentages
in air resistance, depends mainly on the difference between the front and back pressure on a car body surface, controlling
the wake behind a car body contributes to the reduction of the pressure resistance. To control the wake, various types of
aero parts are adopted not only on a sport car but also on a passenger car. In this study, we performed fluid-flow analysis
about unsteady vortex structures generated around a simplified car body with several shapes of rear-spoiler, and
investigated the effect of flow structures on aerodynamic performance.
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Table 1 Cp and C,(Base shape vs. Rear-spoiler)

Base shape Rear-spoiler
Cp 0.418 0.396
C 0.0567 -0.0181
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