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ABSTRACT: The aim of this study was to experimentally investigate the hydrodynamic performance of a hemispheric wave energy converter
(WECQ) and its wave power takeoff. The WEC is a heaving body-type point absorber with a hydraulic-pump power take-off (PTO) system. The
hydraulic PTO system consists of a hydraulic cylinder, hydraulic motor, and generator, with consideration given to the hydraulic pressure and flow
rate. Two body model shapes, including the original hemisphere and a bottom-chopped hemisphere, were considered. The heave RAOs of the two

models were evaluated for various body drafts.
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The effects of the hydraulic PTO system on the RAOs were also investigated.
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Table 1 Incident wave properties for experiments

Case Wave height =~ Wave period  Incident wave
[m] [sec] power [W]
1 0.027 1.0 3.30
2 0.039 12 8.27
3 0.053 14 17.82
4 0.067 16 32.59
5 0.082 18 55.02
6 0.09 2.0 84.09
7 0.110 22 122.09
8 0.124 24 170.48
9 0.137 2.6 22748
10 0.151 28 300.76
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Fig. 1 Overview of experiment in the wave tank
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Table 2 Experimental model cases

A1 A2 B-1 B2
Draft [m] 0.6 04 0.52 0.32
Mass [kg] 45238 23457 44086  223.04

(a) Hemispheric model, model A

(b) Flat-bottomed hemispheric model, model B

Fig. 2 Two types of experimental models
(Dry weight: (a) 81.5 kg ; (b) 75.5 kg)

Hemisphere -
shaped buoy

Fig. 3 Hemisphere connected to platform by arm
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Fig. 4 Hydraulic PTO system in the WEC platform
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Fig. 5 Time series of respective measurement values of WEC system
((2) Hydraulic flow, (b) difference between HP and LP, (c)
incident wave elevation, (d) buoy displacement)
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Fig. 7 Heave RAOs of hemisphere buoy according to hydraulic
pressure ((a) Model A-1, (b) Model A-2).
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