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NUMERICAL ANALYSIS OF THE FLOW AROUND A ROTARY OSCILLATING CIRCULAR CYLINDER
USING UNSTEADY TWO DIMENSIONAL NAVIER-STOKES EQUATION

M.K. Lee' and J.S. Kim™

Although the geometry of circular cylinder is simple, the flow is complicate because of the flow separation and
vortex shedding. In spite of many numerical and experimental researches, the flow around a circular cylinder has
not been clarified even now. It has been known that the unsteady vortex shedding from a circular cylinder can
vibrate and damage a structure. Lock-on phenomenon is very important in the flow around an oscillating circular
cylinder. The lock-on phenomenon is that when the oscillation frequency of the circular cylinder is at or near the
frequency of vortex shedding from a stationary cylinder, the vortex shedding synchronizes with the cylinder motion.
This phenomenon can be recognized by the spectral analysis of the lift coefficient history. At the lock-on region the
vortex is shedding by the modulated frequency to the body frequency. However, the vortex is shedding by the mixed
frequencies of natural shedding and forced body frequency in the region of non-lock-on. In this paper, it was
analyzed the relation between the  frequency of rotary oscillating circular cylinder and the vortex shedding
frequency.

Key Words : 3]31%1%3= 9% @ti(Rotary Oscillating Circular Cylinder), H144--5{Unsteady Flow),
OHOC 7]'H(Optimized High Order Compact Scheme), ¢}&% F3}~(Vortex Shedding Frequency),
22 2 H]22(Lock-on and non Lock-on)
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Fig.6(a) Time history of lift coefficient for the case
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Fig. 6(b) Vortex shedding around a fixed cylinder
during one period
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