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Analysis of Liquid Sloshing in a Two-Dimensional Elastic Tank
by
P.M. Lee* S.W. Hong* and S.Y. Hong*

Abstract

The liquid sloshing in an elastic tank is a fluid-structure interaction problem. It requires
nonlinear analysis to solve the complicated physics involved in the large interaction of fluid-
structure, the variation of dynamic characteristics of structure due to hydrodynamic loading,
and the distorsion of fluid flow due to structural vibration. In this paper a Lagrangian FEM is
introduced to analyze the liquid sloshing in an elastic tank assuming that the elastic wall is
one degree of freedom rigid wall. Numerical integration is performed using an implicit-explicit
algorithm, which is formed by mixing the predictor-corrector method and the Runge-Kutta 4th
order method. The influence of dynamic characteristics of the sloshing tank on the fluid flow
is discussed. The numerical method is also applied for the simulation of the wall generated

wave in the tank.
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Fig. 1 A Two-dimensional sloshing tank
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Fig. 2 Tank model for fluid-structure interaction
problem
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NATURAL FREQUENCY OF WALL (IN AIR) [RAD/S]
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