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Fig. 1  Coordinate systems for motion of double floating

body in waves
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Table 1  Basic parameters of trial model
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Fig. 4 Trial layout
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Fig. 5 Relative pitch motion response of numerical

simulation and trial results when wave height is 0.14 m
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Table 2 Basic parameters of numerical simulation

TH PeEmo BEEs BemAT) EEEH /L
1 0.10 0.83~5.00 0 0.063
2 0.10 0.83~5.00 0 0.125
3 0.10 0.83~5.00 0 0.188
4 0.10 0.83~5.00 0 0.250
5 0.10 0.83~5.00 0 0.313
6 0.10 0.83~5.00 0 0.375
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Fig. 8 Frequency domain analysis of double floats for different spacing ratios
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Table 3  Basic parameters of numerical simulation

To AR AROEWs  BEAt) T /L
IR1 0.10 1.42 0 0.063
IR2 0.10 1.42 0 0.125
IR3 0.10 1.42 0 0.188
R4 0.10 1.42 0 0.250
IR5 0.10 1.42 0 0.313
IR6 0.10 1.42 0 0.375
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spectra for irregular waves
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Power spectra of hinge loads for different spacing ratios
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Table 4 Basic parameters of numerical simulation

TH PEEm o s BmERE ST (CT) I d/L
DW1  0.14 1.42 0~60 0.063
DW2  0.14 1.42 0~60 0.125
DW3  0.14 1.42 0~60 0.188
DW4  0.14 1.42 0~60 0.250
DW5  0.14 1.42 0~60 0.313
DW6  0.14 1.42 0~60 0.375
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Fig. 14  Energy harvesting width ratio between different

spacing ratios for different incoming wave directions
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STUDY ON HYDRODYNAMIC PERFORMANCE OF RAFT-TYPE WAVE
ENERGY CONVERTER WITH DIFFERENT SPACE RATIO

Xu Peng'?, Yu Qianhui', Chen Xuanyu', Zhang Zhaode’, Meng Zhanbin’
(1. School of Naval Architecture and Maritime , Zhejiang Ocean University , Zhoushan 316022, China;
2. State Key Laboratory of Ocean Engineering , Shanghai Jiao Tong University , Shanghai 200240, China;
3. College of Mechanical and Marine Engineering , Beibu Gulf University, Qinzhou 535011, China)

Abstract: Focusing on the optimization of the spacing parameters of a dual-float wave energy conversion (WEC) device, systematically
investigating the influence of the wavelength-to-float spacing ratio on the energy harvesting performance and hinge loads under both
regular and irregular wave conditions. Through the application of numerical simulation and model trial methods, the working mechanism
of the wavelength-to-float spacing ratio on system performance is revealed. The findings indicate that under regular wave conditions, the
energy harvesting width ratio of the system exhibits a significant wavelength dependency, reaching a peak value of 0.44 when the
wavelength-to-float spacing ratio is 0.25, which is a 46.1% increase compared to the case with a ratio of 0.063. Under irregular wave
conditions, appropriately adjusting the float spacing can reduce the horizontal hinge load at the connection joint by approximately 75%
and the vertical hinge load by about 25%, thereby effectively enhancing the service life of the device. Oblique incident waves induce a
nonlinear response in energy harvesting width ratio, and the system achieves the optimal energy harvesting width ratio when the incident
angle is 15°, which is a 22% improvement compared to the case of vertical incidence.

Keywords: wave energy conversion; dynamic response; potential flow; power takeoffs; energy harvesting; raft-type wave energy

converter



