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Numerical simulation of liquid sloshing in
a prismatic tank with SPH method

LIU Moubin, ZHOU Ran, SHAO Jiaru
(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics ,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In this study, the improved smoothed particle hydrodynamics ( SPH) method was used to simulate the
liquid sloshing in a prismatic tank under shaking excitation with different water depths and excitation frequencies.
With this method, the roll-up and break-up of liquid caused by violent nonlinear sloshing can be simulated, and the
simulation results were consistent with experimental data. Through changing the structure of the prismatic tank, the
liquid sloshing in the prismatic tank with a baffle was simulated and the influence of the baffle on the liquid sloshing
was analyzed. The results show that the water depth and the excitation frequency are the major factors influencing
the characteristics of the liquid sloshing, and appropriately changing the structure of the tank can effectively

suppress the liquid sloshing.
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Fig. 2 Evolutions of free surface at typical time instants obtained from case 1
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Fig. 3 Pressure time histories of three observation points, P,, P,, and P,
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Fig. 4 Evolutions of free surface at typical time instants obtained from case 2
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