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A NUMERICAL STUDY OF FORCES AND VORTEX PATTERNS
AROUND A CIRCULAR CYLINDER
IN ASYMMETRIC OSCILLATORY PLUS MEAN FLOWS
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This paper presents the results of numerical simulations on the unsteady flow fields around a circular cylinder placed
in asymmetric oscillatory plus mean flows. The corresponding fluid forces acting on the cylinder are also examined.
Systematic computations are carried out using the two-dimensional Navier-Stokes equations in a generalized
curvilinear coordinate. The asymmetric velocity profile of the cnoidal waves is adopted for the oscillatory velocity
fluctuation. The effects of the co-existing currents on the vortex motion and the fluid forces are investigated for
various flow conditions. The structures of the wake vortices are described in detail, and the dependence of the
maximum fluid force on the superimposed current are clarified.
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