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a Car Model under Road Condition
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Abstract

A parallelized FEM code based on domain decomposition method has been recently developed for large-
scale computational fluid dynamics. A 4-step splitting finite element algorithm is adopted for unsteady flow
computation of the incompressible Navier-Stokes equation, and Smagorinsky LES model is chosen for
turbulent flow computation. Both METIS and MPI Libraries are used for domain partitioning and data
communication between processors, respectively. Tiburon model of Hyundai Motor Company is chosen as the

computational model at Re=7.5 x 10°, which is based on the car height. The calculation is carried out

under both the wind tunnel condition and the road condition using IBM SP parallel architecture at KISTI
Super Computing Center. Compared with the existing experimental data, both the velocity and pressure fields
are predicted reasonably well and the drag coefficient is in good agreement. Furthermore, it is confirmed that
the drag under the road condition is smaller than that under the wind-tunnel condition.
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Fig. 2 Surface mesh of Tiburon model
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Fig. 6 Velocity field downstream of the rear body
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Fig. 7 Velocity field on the y-z plane at 0.25 L behind
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Fig. 10 Velocity field over the front roof (Fig. 8, B)

Fig. 11 Velocity field over the rear roof (Fig. 8, C)
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Fig. 16 Pressure distribution on the model surface: (a)
wind-tunnel condition, (b) road condition
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