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Numerical Analysis of Flow Characteristic Around an Automobile
with Variation of Slant Angle of Rear End

A, ZsW, 4aH
Youngrae Jung, Dongmin Kang, Warmgyu Park

ABSTRACT

In this paper, numerical analysis is used to find the effects of inclination of rear end on
flow characteristic around an automobile. The reference slant angle of rear end is 28.6° , the
slant angle of rear end is decreased to 24° , 26.6° and also increased to 31.6° , 36.4° .
The 3-D incompressible Navier-Stokes equations are solved by the iterative time marching
scheme. The computed surface pressure coefficients were 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 with respect to inclination angle of rear end are systematically
studied. The flow characteristic on the automobile surface with respect to change of inclination
of rear end have been also studied.

FQ 7|4 80| : Flow around an automobile(X}E 2} F¢ %), Incompressible turbulence
flow(H| =4 I F %), lterative time marching scheme(A]Zt Z 3 vtk
711¥), Chimera grid technique(Chimera Z &}7| ), Slant angle of rear end(%-
u] 7 A}Z}), Aerodynamic coefficients(2 7] S 8+& A 47)

Nomenclature E, F,, G,: viscous flux vectors in
a : flow property vectors in computational domain
computational domain Cq : drag coefficient
£ ,F ,G: convective flux vectors in C, : lift coefficient
computational domain S : saddle point
N : focus point
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Fig. 1 Grid system and dimensions of the automobile
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(b) Pressure coefficient

Fig. 2 Streamlines and pressure distribution along the
streamwise direction (¢ * -Exp.w), --- Present)
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(b) Rear view

Fig. 3 3-D streamlines around the automobile
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Fig. 4 Pressure contour distribution on the vehicle
and the side-view mirror
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Fig. 6 Influence of slant angle of rear end on velocity vectors and streamlines
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Fig. 8 Pressure distribution on the upper surface with
variation of slant angle of rear end
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Fig. 9 Influence of slant angle of rear end on drag
coefficient (Cq) and lift coefficient (Ci)
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