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Control of air bubble cluster by a vortex ring launched into still water

Uchiyama, Tomomi
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An experimental study searching for the possible generation and transport of a
bubble cluster by a vortex ring in water is performed. A vortex ring is launched vertically upward into a
water tank by discharging the water from a cylinder mounted at the bottom of the tank with a piston. Air
bubbles are successively injected into the vortex ring from a needle attached to the cylinder outlet. The
generation of bubble cluster and transport of the cluster by the vortex ring can be classified according
to the strength of the vortex ring and the air volumetric flow rate. When the strength of the vortex ring
is low, the bubbles are less affected by the vortex ring and instead rise with the buoyant force at a
higher velocity than the vortex ring. With an increase in the strength of the vortex ring, the bubbles
are entrained in the vortex core and form a cluster. The convection velocity of the vortex ring is
scarcely affected by the entrained bubbles, but the radius is enlarged slightly.
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