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Simulation of Three-Dimensional Turbulent Flows around an Ahmed Body

— Evaluation of Finite Differencing Schemes —

H. K. Myong, H. K. Park and E. Jin

Key Words : Finite Differencing Scheme (5 3k 22 = 41), Ahmed Body(elel= z}4]), Drag
Coefficient (8+2] 4] =), Simulation (s %} 3] 4), General Curvilinear Coordinates
S:etem (9= 3 A])

Abstract

The Reynolds-averaged Navier-Stokes equations with the equations of the k-¢ turbulence
model are solved numerically in a general curvilinear system for a three-dimensional turbulent
flow around an Ahmed body. The simulation is especially aimed at the evaluation of three finite
differencing schemes for the convection term, which include the upwind differencing scheme
(UDS), the second order upwind differencing scheme (SOU scheme) and the QUICK scheme. The
drag coefficient, the velocity and pressure fields are found to be changed considerably with the
adopted finite differencing schemes. It is clearly demonstrated that the large difference between
computation and experiment in the drag coefficient is due to relatively high predicted values of
pressure drag from both front part and vertical rear end base. The results also show that the
simulation with the QUICK or SOU scheme predicts fairly well the flow field and gives more
accurate drag coefficient than other finite differencing scheme.
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Table 1 Drag Breakdown with three finite differ-

encing schemes

US| Come | scheme | B

Ce 0.1615 0.0680 0.0562 0.016

Cs 0.0483 0.0422 0.0426 0.037

Co 0.2110 0.1598 0.1684 0.122

Cr 0.0453 0.0484 0.0505 0.055

Co 0.4661 0.3184 0.3177 0.230
Error | 103% 38.4% | 38.1%
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Table 2 Drag breakdown with three finite differ-
encing schemes with STAR-CD (Ver.2.3)

SO UICK
uDS v QuIC Exp.
scheme | scheme
Ce 0.1652 0.0628 0.0562 0.016
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Cr 0.0438 0.0474 0.0487 0.055
Co 0.4710 0.3125 0.3192 0.230
Error | 105% 39.8% 38.8%
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Fig. 2 Configurations of an Ahmed body for calculat-
ing drag breakdown.
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Fig. 5 Schematic of 3-D wake pattern behind Ahmed
body with slanted rear surface.
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