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Study on the Stokes' Flow within a Three-Dimensional Cavity Considering Surface Characteristics

Hyo Weon Heo, Won Hyuk Jung and Yong Kweon Suh

In this study, a CFD code is developed to perform simulation of the surface and internal flow of a
three-dimensional rectangular cavity driven by an external gas flow. Investigated in this study are surface
characteristic such as surface tension, surface dilational viscosity(or surface elasticity), and surface viscosity.
Visualization of the surface of water is performed to compare with the numerical results obtained with the developed
in-house code. We have found that the surface flow is very sensitive to the surface tension and other configurations.
The surface flow velocity obtained from the numerical solution is lower than the experimental result.
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Fig. 1. (a) Experiment setup and (b) schematic diagram of
the surface-flow control in a three-dimensional
rectangular cavity driven by an external gas flow
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Fig.3 Experimental visualization of path lines of the cavity surface
flow controlled by an external gas flow
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Fig. 4 Flow patterns obtained numerically with ,L;ky =0:
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