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Liquid Horizontal Sloshing Behavior in Cylindrical Tank with Filling Structure
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Abstract ; Liquid sloshing has been commonly observed in many fields of engineering and the dynamic respond be-
havior of sloshing has a significant influence on the security and stability of the correlation structure. The scaled
boundary finite element method (SBFEM) was applied for the investigation of the horizontal liquid sloshing in an
cylindrical tank with the filling structure. By assuming the inviscid, irrotational and incompressible flow, the
SBFEM governing equations of the velocity potential in each sub-domain can be obtained based on the variational
principle. The governing equations are solved by introducing the Hankel functions as base solutions and coupling
with the corresponding boundary conditions. Comparison between the results solved by SBFEM and the analytical
solution in the literature is made. The results show that the proposed approach is effective and accurate for the lig-
uid sloshing problem with quite few discretized nodes. Besides, by choosing the appropriate filling parameters and
suitable filling areas can mitigate sloshing effectively, and the research results of this study can provide reference
and theoretical basis to practical engineering.
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