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Abstract

This paper briefly discusses three issues on dynamics of liquid sloshing: 1) the equivalent me-
chanical model of liquid sloshing; 2) liquid sloshing damping; 3) parametric sloshing. This paper
points out that there are modeling mistakes in the classical theory of equivalent mechanical model.
Thus the complete correct solutions cannot be derived by the classical theory. This issue should be
further clarified. The theoretical and experimental identification methods are discussed for fluid
sloshing damping. The sloshing damping should be generally determined by the experiment. A
new method (energy growth exponent and coefficient, EGE/EGC) is applied to discuss the unstable
properties of parametric sloshing. A colorful instability diagram can be obtained with the EGE/EGC.
The instability boundaries by EGE/EGC agree accurately with the traditional solutions. The unsta-
ble characteristics of parametric sloshing can be comprehensively described by using EGE/EGC.
The nonlinear damping and mode interaction of limit cycle motion of parametric sloshing are
discussed in this paper.
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Figure 1. The equivalent mechanical model of liquid sloshing in a rectangular container [12]
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Figure 2. The energy growth coefficient (unstable) cloud chart of three kinds of parametric
sloshing modes
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