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Numerical simulation of flow past a two-dimensional hill
—Comparison of the vortex shedding between two- and three-dimensional calculations—
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In order to develop an overall efficient and accurate model of simulating an unsteady three-dimensional airflow over
complex terrain with characteristic length scales on the order of kilometers, we have been examining the large-eddy simulation
(LES) technique using a finite-difference method (FDM). These LES codes are referred to as the RIAM-COMPACT (Research
Institute for Applied Mechanics, Kyushu University, Computational Prediction of Airflow over Complex Terrain). Using the
RIAM-COMPACT, we have performed the calculations of a non-stratified airflow over a two-dimensional hill. The numerical
results were compared with those of two-dimensional direct numerical simulation (DNS). Particular emphasis is given to the
difference in the vortex shedding between two- and three-dimensional calculations.
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(b) 3D LES
Fig.1 Instantaneous pressure field near the hill, Re=10*
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(b) 3D LES
Fig.2 Time-averaged streamlines near the hill, Re=10"
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