Numerical Study of Fluid Forces Acting on a
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NUMERICAL STUDY OF FLUID FORCES ACTING ON A CIRCULAR
CYLINDER IN ASYMMETRIC OSCILLATORY FLOW

Toshiharu MAGAr?, Shinya UMEDA?, Masatoshi YUHP® and Hajime ISHIDA*

This paper presents the results of numerical simulations on the unsteady flow fields around a circular

cylinder placed in asymmetric oscillatory flows. The corresponding fluid forces acting on the cylinder are also

examined. Systematic computations are carried out for the two-dimensional Navier-Stokes equations in a

generalized curvilinear coordinate. The asymmetric velocity profile of the cnoidal waves is adopted for the far

field flow conditions. The effects of the asymmetric velocity variation on the vortex motion and the fluid forces

are investigated for a wide range of Keulegan-Carpenter numbers. The structures of the wake vortices are

described in detail, and the dependence of the maximum fluid force on the flow asymmetry is clarified. The

results indicate the significant influence of flow asymmetry. The applicability of the Morison type formula for

the in-line fluid force is then examined. The variations of the drag and inertia coefficients in asymmetric

oscillatory flows are also presented.
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