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Unsteady Flow in a Cavity Induced by an Oscillatory External Flow
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Abstract

In this paper. we report the experimental results for the flow pattern and the material
transport around a cavity subject to a sinusoidal external flow at the far region toward the
open side of the cavity. A tiltung mechanism is used to generate a oscillatory flow inside a
shallow rectangular container having a cavity at one side. The surface flow visualization is
performed to obtain the unsteady behavior of vortices generated at two edges situated at
the entrance of the cavity. It was found that at the period 4.5 sec., the behavior of the
vortices Is asymmetric, and there exists a steady residual flow in the cavity. The bottom
flow patterns are also visualized. There are two regions outside of the cavity where the
bottom fluid particles concentrate. The material transport in this flow model is very
peculiar; fluid particles in the cavity flows outward through the passage along the walls
starting from the edges, and particles in the outer region approach the cavity from the
central region.
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Fig. 2 Experimental apparatus.
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Fig. 4 Surface flow visualization at T=45sec.
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