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Simulation of Three-Dimensional Turbulent Flows around an Ahmed Body
—= Evaluation of Turbulence Models —

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

Ke¥ Words: Turbulence Model (x} % = ®1), Finite Differencing Scheme (§- & a2} % = A
Ahmed Body (¢}el = =}4]), Drag Coefficient (3F8 Al<4), Simulation(4x]l4]),
General Curvilinear Coordinates System (< gFz1 3 A))

Abstract

A numerical simulatiofi has been carried out for three-dimensional turbulent flows around an
Ahmed body. The Reynolds-averaged Navier-Stokes equation is solved with the SIMPLE method
in general curvilinear coordinates system. Several £-e turbulence models with two convective
difference schemes are evaluated for the performance such as drag coefficient, velocity and
pressure fields. The drag coefficient, the velocity and pressure fields are found to be changed
corisiderably with the adopted £-¢ turbulence models as well as the finite difference schemes. The
results of simulation prove that the RNG £-¢ model with the QUICK scheme predicts fairly well
the tendency of velocity and pressure fields and gives more reliable drag coefficient. It is also
demonstrated that the large difference between simulations and experiment in the drag coefficient
is due to relatively high predicted values of pressure drag from vertical rear end base.
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Table 1 Coefficients of three k-¢ models
Std. Model K-L Model RNG Model

P 2145845 14582 2usS Sy

Cu 0.09 0.09 0.085

Ca 1.44 1.44 1.42

Ce 1.92 1.92 1.68

O 1.0 1.0 0.719

Oc 1.3 13 0.719
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Table 2 Drag breakdown with two finite difference schemes and three k-¢ models
Std. Model | K-L Model | RNG Model | Std. Model | K-L Model | RNG Model | Exp.

(UDS) (UDS) (UDS) (QUICK) (QUICK) (QUICK)
C. 0.1615 0.1348 0.1371 0.0561 0.0290 0.0319 0.016
Cs 0.0483 0.0498 0.0484 0.0426 0.0438 0.0428 0.037
Cs 0.2110 0.2303 0.2040 0.1684 0.1846 0.1537 0.122
Ce 0.0453 0.0435 0.0438 0.0505 0.0508 0.0501 0.055
Co 0.4661 0.4584 0.4333 0.3177 0.3082 0.2785 0.230
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