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Analysis of the flow field around an automobile
with Chimera grid technique

M. K. Ahn and W. G. Park

This paper describes the analysis of flow field around an automobile. The governing
equations of the 3-D unsteady 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. To validate the capability of
simulating the flow around a ground vehicle, the flows around the Ahmed body with
125" and 30° of slant angles are simulated and good agreements with experiment and
other numerical results are achieved. To validate Chimera grid technique, the flow field
around a cylinder was also calculated. The computed results are also well agreed with
other numerical results and experiment. After code validations, the flow around an
automobile has been simulated. The A- and C-pillar vortex and other flow phenomena
around the ground vehicle are evidently shown. The flow around the side~view mirror
is also well simulated using the Chimera grid technique.

Key Words : 2F53} #9145 (Flow around the automobile), H]¢ZA Lh]o]-A22wA
2} (Incompressible Navier-Stokes equation), A1t X&) YHE 19 (Iterative
time marching scheme), Chimera ZA}71%(Chimera grid technique), ¥4}
7(Side-view mirrar), Baldwin-Lomax W52 d(Baldwin-Lomax turbulent
model), Ahmed Body 3¢1-+% (Flow around the Ahmed body)
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number of the flow over the circular cylinder
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Fig. 1 The surface grid of Ahmed body Fig. 2 Comparison of surface pressure distribution
with 12.5° slant angle
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Fig.3 Comparison of cross-flow velocity distributions in the
transverse plane at X/L=1.077 (30-deg. slant angle)
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Fig.4 Comparison of cross—flow velocity distributions in the
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Fig.6 Chimera grid of 2D cylinder

(b) Present flow simulation
Fig.5 Schematic of flow characteristics at the ahmed body.
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Fig.7 Coefficient of pressure distribution

on the cylinder surface at Re=2800
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(a) Rogers and Kwak [17] (b) Present(single grid)  (c) Present(Chimera grid)
Fig.8 Streamlines of the flow over the circular cylinder at Re=200
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Fig.9 Coefficient of pressure distribution on the cylinder surface at several time elapsed (Re=200)
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Fig.11 Coefficient of surface pressure along several streamwise directions
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(a) Front view (b) Rear view
Fig.12 3-D streamlines over the vehicle

/U=

(a) A-pillar vortex (b) C-pillar vortex
Fig.13 A- and C-pillar vortex
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Fig.14 Limiting streamline on the vehicle surface

Fig.15 Pressure contour distribution

(a) Front view (b) Rear view
Fig.16 Velocity vectors and limiting streamlines on the side-view mirror
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(a) At the A-A section

(b) At the B-B section

(c) At the C-C section

(d) At the D-D section
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Fig.18 3-D streamlines of the side-view mirror



