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Abstract: This paper proposes a floating-type wave energy conversion system that consists of a mechanical part (yo-yo
vibrating system, motion rectifying system, and power transmission system) and electrical part (power generation
system). The yo-yo vibrating system, which converts translational input to rotational motion, is modeled as a single
degree-of-freedom system. It can amplify the wave input via the resonance phenomenon and enhance the energy
conversion efficiency. The electromechanical model is established from impedance matching of the mechanical part to
the electrical system. The performance was analyzed at various wave frequencies and damping ratios for a wave input
acceleration of 0.14 g. The maximum output occurred at the resonance frequency and optimal load resistance, where the
power conversion efficiency and electrical output power reached 48% and 290 W, respectively. Utilizing the resonance
phenomenon was found to greatly enhance the performance of the wave energy converter, and there exists a maximum
power point at the optimum load resistance.
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Fig. 1 Schematic view of ocean wave energy converter
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Fig. 2 Schematic of Yo-Yo vibration system for wave
energy converter (left) and its equivalent base
excitation vibration model (right)
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Table 1 Analysis input data

Mass of vibration weight 150 kg
Radius of reel 02m
Moment of inertia 1 kg.m’
Stiffness of spring 30 N.m/rad
Bevel gear ratio 4
Natural frequency 0.33 Hz
Mechanical damping ratio 0.025
Mechanical dampin

coefficient e 18.1N.s/m
Electromechanical couplin,

coefficient o 4TN/A
Internal resistance 1.32Q
Excitation acceleration 1.372 m/s?
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