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Estimation of Natural Frequencies of Co-axial Cylinders
Submerged in Fluid by Equivalent Density Approach
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Abstract

A modeling method to treat the added mass caused by the fluid-structure interaction (FSI)
in terms of the equivalent structural density is proposed. The magnitude of the equivalent
mass is defined by the added mass matrix based on the 2-D potential flow theory, and the
corresponding density is applied to perform eingenvalue analyses. To provide the validity of
the proposed method, the eigenvalue analyses upon the two coaxial cylindrical shells coupled
with a fluid gap are performed. The result on the varying fluid gap reveals that the proposed
method provides is suitable to expect the fundamental frequencies of two cylinders.
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c Full F.E. Model Equivalent Model Difference (%)

i 1st Mode | 2nd Mode | 1st Mode | 2nd Mode | 1st Mode | 2nd Mode
12.02 97.6 222.3 89.2 222.1 9.4% 0.1%
6.29 120.0 230.8 112.0 232.2 7.1% 0.6%
2.26 156.3 273.6 146.0 272.8 7.1% 0.3%
1.39 166.7 329.5 158.4 315.8 5.2% 4.3%
1.20 167.4 352.4 161.6 328.8 3.6% 7.2%
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