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Surface wave structure in a vertically forced circular
cylindrical vessel
JIAN Yong-jun E Xue-quan

Department of Engineering Science Institute of Mechanics
Chinese Academy of Sciences Beijing 100080 China

Abstract  The single standing wave mode in a circular cylinder subjected to a vertical oscillation was studied by employing two-
time-scale perturbation expansions. It was assumed that the fluid in circular cylindrical vessel is inviscid incompressible and the motion
is irrotational and a dimensionless nonlinear evolution equation of slowly varying complex amplitude was derived without considering
the effect of surface tension. The nonlinear amplitude equation is simular to the cubic nonlinear Schrodinger equation and incorporates
the effect of parametric excitation. The structure of standing surface wave and characteristics of 9 6 mode such as the distribution of
its nodes and its variations as some parameters changes were investigated with the help of numerical computation. The contour of the
free surface displacement agrees well with experimental results.
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