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Natural Frequency of 2—Dimensional Cylinders in Heaving;

Frequency—Domain Analysis
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Following the previous works on the natural frequency of heaving circular cylinder, i.e. Lee and Lee (2013) and Kim and Lee (2013), an
investigation of the same spirit on the 2—dimensional cylinder of Lewis form has been conducted, As before, the natural frequency is
defined as that corresponding to the local maximum of the MCFR (Modulus of Complex Frequency Response), which is given by the
equation of motion in the frequency domain analysis, Hydrodynamic coefficients were found by using the Ursell-Tasai method, and
numerical results for them were obtained up to much higher frequencies than before, for which the method was known as numerically
unstable in the past, For a wide range of H, the beam—draft ratio, and o, the sectional area coefficient, including their practical ranges
for a ship, results for the natural frequency were computed and presented in this work, Two approximate values for the natural
frequency, one proposed by Lee (2008) and another one by the damped harmonic oscillator, were also compared with the current
results, and for most cases it was observed that the current result is between the two values, Our numerical results showed that the
values of the local maximum of MCFR as well as the natural frequencye increase as o increases while H decreases, At present,
extension of the present finding to the 3—dimensional ship via the approximate theory like the strip method looks promising.

Keywords : Natural frequency(1IRXIS4s), Frequency domain analysis(ZEIfZs
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