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Structures and Instabilities of Boundary Layers in a Suction Vortex
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We study a stationary sink vortex in a rotating tank with a sink hole at the center of the bottom. The flow is
measured by PIV and visualized by laser induced fluorescence. The controlling parameters are the rotating rate
and the volume flux. When the volume flux is low, the structure of flow is different from that based on the
conservation of the angular momentum. The nonlinear model can explain this result. When we reduce the rotating
rate of the tank at once, horizontal plumes appear near the side wall and ring shaped upwelling occur near the

bottom.
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Fig. 1 Experimental tank.
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Fig. 2 Radial profiles of the averaged azimuthal
velocities.

—504—

NI | -El ectronic Library Service



Japan Society of Fluid Mechanics

water + dye
water surface ’

sidewall

e ——————

bottom plate

suction’

Fig. 3 Visualization of vertical structure.
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Fig. 4 Development of plumes at the side wall.

Fig. 5 Development of disturbances at the bottom
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Fig. 6 Solutions of equation (3) for the experiments.
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