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A Study on Vibration Characteristics of Liquid Tank

Sung-Yong BAEY
(Pukyong National University)

Abstract

The structures used in the fields of fisheries, marine, machinery and aerospace are becoming larger,
faster and more diversified. These structures have various shapes of tanks. Fuel, ballast, and fresh water
tanks, which are present in vessels and marine structures including fishing vessels, are mostly in contact
with fluids. In the fuel tank and fresh water tank, the level of the liquid in the tank is changed due to
the operation of the ship, and the ballast tank is ballasted to maintain the equilibrium of the ship
according to the load condition of the cargo. It is reported that such a tank may cause a resonance
phenomenon due to an excitation force caused by operation of an engine, a propeller, a wave, and a ship
auxiliary device, and cracks and breakage are caused by fatigue damage. Therefore, it is important to
accurately estimate the vibration characteristics of these tanks in contact with the fluid.

In this paper, the fluid - structure interaction problem is formulated by using the finite element method
for the structure of rectangular tank and the boundary element method for fluid. The vibration
characteristics of the elastic plate composing the tank through the boundary condition and the thickness
variation were investigated in a tank structure having a height relatively higher than the length and width.
According to the results of the study, the natural frequencies are affected by the boundary condition and
shape of the tank.
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<Table 1> Principal dimensions and material
properties of the model
Length L=1.0(m)
Breadth B=1.0(m)
Height H=1.0, 2.0(m)

Young's modulus E=2.06E+11(Pa)

v=0.3
p, =T7.85E+03(kg/m®)

Poisson's ratio

Density of elastic panel

Density of Fluid py=1.00E+ 03(kg/m?)
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[Fig. 3] Natural Frequency of a Tank in air
(L=1.0m, B=0.2m, H=1.0m, B.C=s.s)
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