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Added Mass of Regular Polygonal Cylinders with Fluid Gap

Man Hoe Kim, Moon Uhn Kim and Hyung Suck Cho

Abstract

Methods for evaluating the added masses of square and hexagonal structures with fluid gap

are presented.

For a sufficiently small fluid gap, an analytical expression for the added mass is found using

the method of matched asymptotic expansion. Experimental data and numerical results using finite

element method are also obtained for various sizes of fluid gap.

It is shown that added masses increase in inverse proportion to the fluid gap as it becomes

smaller. Experimental data, theoretical and numerical results are in good agreement.
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Fig. 1 Two-dimensional models of square and he-
xagonal cylinders with fluid gap
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Table 1 Gap ratios and natural {requencies of
cantilevered beam

(a) For square cylinders

R C Natural frequency, Hz
C/R

(mm) [ (mm) Calculated | Measured
14.0 | 1.0 |o0.0714 81. 59 ] 75. 02
13.4 1.6 ] 0.12 78.67 76. 15
13.0 2.0 0. 154 75.77 ] 78.13
12.0 3.0 10.25 69. 93 68. 75
10.0 50 |05 58. 28 ‘ 65. 63

(b) For hexagonal cylinders

R C Natural frequency, Hz
C/R

(mm) | (mm) Calculated | Measured
14.0 | 1.0 |o o714 74.49 76. 10
13.5 1.5 0.111 72.07 73. 85
13.0 2.0 | 0,154 69. 17 68. 24
12.0 3.0 10.25 63. 84 60. 80
10.0 5.0 0.5 53.21 51.84
7.5 7.5 1.0 39.91 40.63
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