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Fig. 1 Horizontal pendulum WEC based on spiral
spring-flywheel PTO
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Fig. 2 Diagram of forces acting on spiral spring
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Fig. 3 Schematic diagram of coordinate system and degrees of

freedom of external floating body
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Fig. 6 Comparison of numerical model and experimental data
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Fig. 8 Comparison of input and output shaft angular

displacement at variable speeds
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STUDY OF ENERGY ACQUISITION OF HORIZONTAL PENDULUM
WAVE ENERGY CONVERTER BASED ON SPIRAL
SPRING-FLYWHEEL PTO SYSTEM

Cao Feifei”, Xu Yingzhou', Jiang Xiaoqgiang', Zhang Shuo', Zhang Chongwei*, Shi Hongda'”
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Abstract: Taking a horizontal pendulum wave energy converter (WEC) based on a spiral spring-flywheel power take-off (PTO) system

as research object, considering the spring stiffness and flywheel moment of inertia as variables, a fully coupled numerical model of the

WEC is constructed to investigate energy acquisition under multiple degrees of freedom through model test and numerical simulation.

The research shows that installing a spiral spring-flywheel PTO can enhance the stability of energy acquisition and increase the power

generation bandwidth of the WEC. Under regular wave conditions, the standard deviation of power is positively correlated with the spring

stiffness and negatively correlated with the flywheel moment of inertia, with this phenomenon being more pronounced near the resonance

period.
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