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The correspondence of the coherent structure on the surface of a rotating cylinder to the circumferential
distortion of a vortex ring was investigated by using the flow visualization technique. When a circular
cylinder rotates suddenly about its axis, some mushroom type eddies which surround the rotating cylinder
are regularly generated along its axis. The relation between the spacing of mushroom eddies, p/d, and the
Reynolds number, Rer, is shown as p/d = 64 - Rer®7’. The circulation of the vortex ring which is made
from a vortex filament is given by I" = 2R - Vj, where 2R is the diameter of vortex ring and V; the induced
velocity at the center of vortex ring. This simple relation is also applicable to the real vortex ring. The
vortex in a vortex ring can be replaced by the Rankine vortex model which has the same circulation as real
vortex ring, when the diameter of vortex core is 1.2 times the half width of the vorticity distribution of the
real vortex ring and the constant vorticity in vortex core is equal to that of the vortex center. It is assumed

that the core diameter of vortex ring which is made from the Rankine vortex is equivalent to the diameter
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of a rotating cylinder. Then, the relation between the spacing of the circumferential distortion and the

Reynolds number for the vortex ring well corresponds to the above relation for the rotating cylinder.

This fact suggests that the distortion of vortex ring is caused by the centrifugal instability that generates

mushroom eddies on the surface of rotating cylinder.

(KEY WORDS): Vortex ring, Circulation, Vortex core, Flow Visualization, Centrifugal instability
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