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A Scalable Numerical Method for Simulating the External Flows around Cars
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Abstract The high-fidelity numerical simulation of unsteady flows around cars are a very challenging computational
problem because of the huge computation caused by high Reynolds number and complex geometry. In this paper, we
presented a scalable parallel Newton-Krylov-Schwarz based fully implicit algorithm for the full unsteady incompressible
flows around cars and compared our results with results obtained from commercial CFD software. Our algorithm shows

very good parallel scalability on a supercomputer with over two thousand processors.
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Fig. 2 The average compute time per time step and the
speedup for benchmark problem
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Table 4 Parallel performance of the NKS algorithm

for the simulation of flow around car
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Fig.8 The average compute time per time step and
the speedup for the simulation of flow around car
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