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Research and Development on Inclined Wave-Energy Pump
(2nd Report, Development of Simulation Model for Wave-Energy Pump
with Inclined Cylinder)

Katsuyuki KAWAGUTY, Hironobu UEKI, Kenji YUDA,
Seiji AKAMINE and Kazuo SAGARA

A new wave-energy pump has been developed. The pump has an inclinable cylinder and can
operate in double-action, that is, water is sucked in and pumped up during both up- and down-
reciprocating motions of the float-piston. The pump can effectively make use of horizontal wave
force in addition to vertical wave force. In order to establish a new simulation model for the wave-
energy pump with inclinable cylinder, authors modified the original simulation models for vertical
cylinder type wave-energy pump considering horizontal wave force and side friction force. Pump
performance has been discussed in terms of wave periods, pump inclination angles and friction forces.
Calculated results using this simulation model agreed with experimental results except higher
inclination angles. In consequence, the analytical method used in current study is effectively applied
to predict the pump performance and its frictional effects.

Key Words: Ocean Wave Energy Conversion, Wave Energy, Horizontal Wave Force, Pump,
Inclined Cylinder, Performance Analysis
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Fig.1 Wave-energy pump with inclined cylinder
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Fig.3 Time histories of wave force on float
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Fig.4 Pump efficiencies for various cylinder angle (8)
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Fig. 6 Pump efficiencies for various cylinder angle (§)

(a) Effect of friction force on pump performance
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(b) Effect of friction force on pump performance
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