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Abstract: The oscillating buoy wave energy converter is a kind of core working unit of wave energy power gen-
eration system, and its development is of significances for breaking the power supply bottlenecks in coastal are-
a development and offshore platform construction of in China. Then the coupled motion model for multi-DOF

wave energy conversion structures was built to investigate its mechanical configuration, parameter design and
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energy capture mechanism. Through optimization of the intelligent algorithms such as the particle swarm algo-
rithm, the problems of the too large multi-DOF iteration scale and the local optimal solution dilemma were o-
vercome, the functions of the algorithm were enriched, and the oscillation and energy capture effects of the
wave energy converter based on 2D/4D, linear/nonlinear damping and structure dimension parameters in 2 sce-
narios, were qualitatively and quantitatively evaluated. The capture energy advantages of vibration control con-
ditions of multi-DOF and nonlinear damping, were verified, and the dynamic behavior law, the parameter opti-
mization design and the efficient path of energy capture mechanism were explored simultaneously. Random
loads were introduced to optimize the accuracy of the model, and the effects of noise differences on the energy
capture were refined. The work provides a new idea for the effective application mode of wave energy conver-

sion structure in practical engineering.

Key words: oscillating buoy wave energy converter; coupling mode; algorithm optimization; dynamic re-

sponse; parameter design; random load
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Fig. 1 Conceptual diagram of the oscillating-buoy WEC structure
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Table 1 WEC structure sizes and environmental parameters

value of parameter | value of parameter Il

parameter
float mass m; /kg 4 866 9732
float bottom radius r; /m 1 2
float cylinder height H; /m 3 6
float cone height (H, — H,) /m 0.8 1.6
oscillator mass m, /kg 2433 4 866
oscillator radius r, /m 0.5 1
oscillator height A /m 0.5 1
sea water density p /(kg/m?) 1025 1025
gravitational acceleration g /(m/s*) 9.8 9.8
spring stiffness ko /(N/m) 80 000 80 000
spring original length [, /m 0.5 1
torsional spring stiffness k&, /(N+m) 250 000 250 000
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Fig. 2 Schematic diagram of the WEC structural model
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Fig. 3 The 3D time history diagram of the WEC structure and the float-oscillator relative heaving displacement
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Fig. 4 The 3D time history diagram of the WEC structure and the oscillator-float relative displacement
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Fig. 13 The average output power vs. the starting time corresponding to different damping coefficients under different noise intensities
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