Natural Frequency Characteristics of a Cylindrical Tank
Filled with Bounded Compressible Fluid
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Abstract

This paper presents an analytical method for evaluating the free vibration of a circular eylindrical tank
filled with bounded compressible fluid. The analvtical method was developed by means of the finite Fou-
rier series expansion method. The compressible fluid motion was determined by means of the linear veloc-
ity potential theory. To clarify the validity of the analytical method, the natural frequencies of a circular
cylindrical tank with the clamped-clamped boundary condition, and filled with water, were obtained by the
analytical method and the finite element method using a comercial ANSYS 5.2 software. Excellent agree-
ment on the natural frequencies of the liquid-filled tank structure was found. The compressiblity and the
fluid density effects on the normalized coupled natural frequencies were investigated. The density of fluid
affects on all coupled natural frequencies of the tank, whereas the compressibility of fluid affects mainly
on the natural frequencies of lower circumferential modes.

Keywords . cylindrical tank, free vibration, natural frequency, fluid-structure interation. fluid-filled, fi
nite Fourier series expansion method, bounded compressible fluid
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