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Abstract

When a rectangular liquid-storage tank is subjected to a pitching excitation, a slosh of the con-
tained liquid is excited. The additional dynamic effects of sloshing will be exerted on the tank and
the associated structure, which will lead to an important influence on the safety, stability and dy-
namic behavior of the associated structure. Based on the general equations of sloshing dynamics,
under the assumption of small sloshing, this paper uses the linear potential flow theory to derive
the linearized governing equations of liquid sloshing subjected to a pure rotating excitation. The
velocity potential function is obtained through solving the governing equations of liquid motion.
The exact solution of the liquid pressure distribution in the rectangular container is solved by us-
ing Bernoulli equation. The exact dynamic force and the overturning moment that act on the tank
are further obtained through a pressure integral. A numerical example of liquid resonance re-
sponse of is calculated. The application cope of present exact solution is limited to the linear
sloshing problem subjected to a pitching excitation. The present result can be used as a reference
for sloshing computation and the related engineering designs.
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Figure 1. Rotating rigid rectangular tank filled with fluid
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Figure 2. The force F,(t) acting on the tank by fluid
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Figure 3. The overturning moment M, (t) acting on the tank by fluid
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