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Abstract

Vortex lock-on or resonance in the flow behind a circular cylinder is visualized by a time-resolved PIV when a single
frequency oscillation is superimposed on the mean incident velocity. Measurements are made of the Karman vortices in the
wake-transition regime at the Reynolds number 360. Basically, natural shedding state is observed to compare with lock-on state.
Wake motion by the change of the shedding frequency of lock-on state is investigated. When lock-on occurs, the vortex
shedding frequency is found to be half the oscillation frequency as expected from previous experiments. The physical flow
phenomena of natural shedding and lock-on states are analyzed with physical parameters of recirculation and vortex formation
region. Consequently, it is found that the change of wake bubble plays an important role in the flow at the lock-on state.
Vortex formation region is also actively changed like recirculation region as the lock-on occurs. Therefore, it is deduced that the
recirculation region is closely related with the vortex formation region.
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Fig. 1. Experimental setup
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Fig. 2. Frequency response of vortex shedding
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Fig. 3. Limits of the lock-on regime
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separation bubble in the wake of a circular cylinder
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Fig. 5 The changes of recirculation length (R), vortex
formation length, wake length (L) at the lock-on state
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Fig. 6. The changes of wake bubble thickness (H),
separation point (S) and half wake width (d'/2) at the
lock-on state
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