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Abstract:

this paper studies the effects of body simplification on the

By means of computational fluid dynamics,

aerodynamic drag of a sedan under different rim design
conditions. First, the numerical method is verified in a
wind tunnel experiment. Then, the grille and wheel
housings of the detailed sedan model are sealed while its

bottom is flattened. The results show that the drag varies
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and the flow field around the wheels as well as at the
bottom also obviously differs after simplification. Finally,
the detailed parts inside the engine bay are simplified
while the grille and the detailed bottom are kept. The
results show that the drag is also very sensitive to the
simplification inside the engine bay. Therefore, great care
should be taken in body simplification when optimizing
the wheels for lowering the aerodynamic drag of the

vehicle.

Key words: vehicle aerodynamics; computational fluid
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Fig.1 Wind tunnel experiment and pressure

measuring points
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Fig.4 Simplification of the air intake module of
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Fig.5 Simplification of the parts inside the engine
bay of Models C and D
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Tab.1 Comparison of CFD results and experiment
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Tab.2 Increment of drag coefficient AC,, of different

results parts of Models A and Bunder W2 condition
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Fig.8 Comparison of pressure coefficients of CFD

and the experiment
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x=400 mm plane of Models A and B
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front wheels of Models A and B
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Fig.12 Velocity streamlines around front wheels

and front wheel housings
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Fig.13 Velocity contours on the z=—140 mm plane
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