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Abstract — Parametric study on submerged body shape of an oscillating hemisphere point absorber was conducted
to predict the optimal relation between radius and draft of the body. As an additional damping due to power take-
off system, the optimal damping same as wave radiation damping was applied to the PTO system to produce the
maximum wave power. Body response spectrum and power spectrum were obtained for various peak frequencies
on wave spectra. It was found that the maximum power can be generated when the peak frequency of available
wave power was 20% greater than that of wave spectrum.
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Fig. 1. Numerical model of hemisphere point absorber wave energy
converter.
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Table 1. Calculation conditions of various shapes of hemispheres

Various cases

Radius (r) [m] Draft (d) [m] Mass [kg]
0.300 140.494

0.600 0.400 233.052
0.500 338.961

0.600 451.098

0.300 56.1277
0.400 84.2213
0.500 0-300 112.376
0.600 140.494
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Fig. 3. Convergence test for the number of body elements.
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Table 2. Peak frequency and maximum value of available power on
various shape ratios

Draft / Radius Peak frequency of available Max. available power
(d/r) power (®p,) [rad/s] at ®p, [W]
1.000 39 3585
0.833 4.0 2989
0.667 4.0 2584
0.500 4.1 2195
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Fig. 11. Comparison of significant heave amplitudes and RMS of powers for various significant wave heights (r = 0.6 m, d/r = 1.000).

Table 3. Various ratios for the maximum wave power RMS

dir ®,/ ®p, for max. AP (available power) ®,,/ ©pfor max. Py ®,/ ©p for max. Prys  Maximum Ppy [W] (H, = 1.0 m)
1.000 1.077 1.219 1.313 128.5
0.833 1.150 1.212 1.438 125.7
0.667 1.250 1.176 1.471 116.8
0.500 1.341 1.171 1.528 102.4
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