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Experimental Research on Effect of Center-pipe Bottom Shape on
Performance of Wave Energy Conversion Buoy
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Abstract: For improving the energy conversion performance of the center-pipe oscillating water column (OWC) wave

power generating buoy, four models with different center-pipe bottom shapes were designed for experimental research in

the wave tank. The test results showed that the maximum capture width ratio is 4.12% and presents low energy conversion

performance for the straight pipe buoy. For the cone pipe buoy, the capture width ratio can be improved (test ratio: 19.25%)
with the cone pipe buoy, which presents higher double peaks. Different cone can result in different peak period.

Considering the adaption of different sea conditions, further optimization and experimental validation are necessary for the

tested models.
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Fig. 1 The operating principle of wave power generating buoy
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Fig.2 The layout diagram of experiment device
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Fig. 3 Four model diagrams and main parameters
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Fig. 4 Experimental models
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Fig. 5 The capture width ratio along with the change of wave period
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Table 1 The optimum response performance of each model
AT 1 2 3 4
NS Hy (m) 0.105 0.106 0.077 0.097
BRI T (s) 1.1 1.0 1.5 1.4
WIE Ny (W) 6.11 5.61 4.42 6.56
PR O (107 m’s™) 3.686 2.205 2.283 2.949
SIS E AP, (Pa) 244 84.8 96.1 161
SWMIME N, (W) 1.176 0.231 0.288 0.653
FIRTEEELL 7 (%) 19.25 4.12 6.51 9.95
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Fig. 6 Sampling data from the center pipe
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