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Parallel Finite Element Simulation of the Incompressible Navier-

Stokes Equations

H. G. Choi, B.J. KIm, S. W.Kang, and J. Y. Yoo

For the large scale computation of turbulent flows around an arbitrarily shaped body, a parallel
LES (large eddy simulation) code has been recently developed in which domain decomposition
method is adopted. METIS and MPI (message passing interface) libraries are used for domain
partitioning and data communication between processors, respectively. For unsteady
computation of the incompressible Navier-Stokes equation, 4-step splitting finite element
algorithm [1] is adopted and Smagorinsky or dynamic LES model can be chosen for the
modeling of small eddies in turbulent flows, For the validation and performance-estimation of
the parallel code, a three-dimensional laminar flow generated by natural convection inside a
cube has been solved. Then, we have solved the turbulent flow around MIRA (Motor Industry
Research Association) model at Re = 2.6x 10° ,which is based on the model height and inlet
free stream velocity, using 32 processors on IBM SMP cluster and compared
with the existing experiment.

Key words : B8 755 (Parallel Computing), A4+ 98 (CFD), @24 (Finite
Element Method), 3§ %7 (Turbulent Flow)
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