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ADVANCES IN STUDIES OF VERTICALLY FORCED
SURFACE WAVES IN A RIGID LIQUID-FILLED
CONTAINER: A REVIEW*

JIAN Yongjun!»? E Xuequan!

! Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China
2First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China

Abstract The free surface responses of a fluid in a rigid fluid-filled container due to external excitation have
many engineering applications. The surface waves of a liquid in a rigid fluid-filled container is excited by vertical
sinusoidal oscillation. Faraday instability is one of the three classical hydrodynamic instability problems in fluid
mechanics, with the two others being Rayleigh-Bénard convection and Taylor-Couette flow. In this paper, a
review is made for the development of Faraday instability. The theoretical and experimental research results are
introduced, which associate with surface wave patterns excited by a vertical oscillating bottom in a cylindrical

circular vessel. Finally, several important problems that need to be addressed further are pointed out.

Keywords vertically forced oscillation, nonlinear amplitude equation, Faraday wave, surface tension, damping

coefficient, singular perturbation expansions
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