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Abstract: By using computational fluid dynamics(CFD), this
paper studies the effect of rotating wheels with different
filling ratios on the aerodynamic characteristics of wheel
housings of a sedan. The results are compared with the
existing experimental data. It is concluded that while the
filling ratio drops by 27% , the total drag coefficient rises
nearly by 20% and the lift coefficient drops almost by 30%.
The main reason for the drag coefficient reduction is the
which
generates more flow separations, higher vorticity and lower

increased flow rate inside the wheel housings,

car base pressure. The lower lift coefficient results from the
accelerated flow near the underbody, which leads to lower

local pressure.
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Fig.1 Geometries and meshes
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Fig.2 Whole computational domain
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Tab.1 Grid independence validation

PR 38 R W Cp CL
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1. 07 2 341 0. 313 0. 243
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Tab.2 Filling ratio and wheel housing diameter
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5 0. 780 718.0 797.4
6 0.736 760. 6 845.1
7 0. 693 807. 8 897.5
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Fig.3 Variation in drag and lift coefficients
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Fig.4 Surface pressure coefficient distribution on

the body center line
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Fig.5 Wall shear streamlines near the left rear wheel
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Fig.6 Turbulent kinetic energy contours
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Fig.8 Velocity streamlines around wheels
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