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Numerical analysis of flow field around an automobile
with variation of yaw angles

D. M. Kang, Y. R. Jung, W. G. Park, S. D. Ha

This paper describes the flow field analysis of an automobile with crosswind
effects of 15° , 30° , 45° and 60° of yaw angles. The governing equations of the
3-D incompressible Navier-Stokes equations are solved by the iterative time
marching scheme. The Chimera grid technique has been applied to efficiently
simulate the flow around the side-view mirror. The computated surface pressure
coefficients have been compared with experimental results and a good agreement
has been achieved. The A- and C-pillar vortex and other flow phenomena around
the ground vehicle are evidently shown. The variation of aerodynamic coefficients
of drag. lift, side force and moments with respect to yaw angle is systematically
studied.
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Grid system and dimensions of the automobile
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Fig.2 3-D streamlines around the automobile
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Fig.3 Limiting streamlines on the automaobile and the side~view mirror
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Fig.4 Pressure contour distribution on the automobile and side-view mirror
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Fig.5 Upper surface pressure distribution along the streamwise direction
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Fig.6 Aerodynamic ‘coefficients as a function of yaw angle
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Fig.7 The effects of side-view mirror
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