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Abstract

This study concerns the fluid forces acting on a circular cylinder exposed to the oscillatory flow
plus the mean flow. The flow fields are simulated using the unsteady incompressible Navier-Stokes
equations. A generalized curvilinear coordinate system is used so that the shape of the cylinder can
be expressed accurately in the numerical model. The series of calculations have been carried out for
the oscillatory flows combined with the in-line current, the transverse, or the inclined steady. The
examinations have been done on the effects of the attack angle, Keulegan-Carpenter number and the
current ratio on fluid forces, and the vortex patterns in the wake. The range of KC numbers is KC =
2~10. The current ratio Uc/Um (Uc: mean current velocity, Um : maximum velocity in pure
oscillatory flow) is varied from 0 to 1. The property of the wake vortices around a cylinder has been
discussed in conjunction with the in-line forces and the transverse. The overall effect of the increas-
ing current ratio is to increase the size and intensity of the wake vortices. This effect becomes more
significant for the large KC and/or the current ratio. The detailed descriptions have been given for
the influences of the attack angle on the magnitude and the direction of the fluid force. For the large
KC number, the magnitudes of the fluid forces decrease with increasing attack angle. The magnitude
of the fluid force in the oscillatory flow with a transverse current falls below half of that in the
oscillatory flow with an in-line current. This is in contrast to what occurs in the small XC number
flows where the fluid force is independent on the attack angle.
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