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Hydrodynamic research on a Sharp Eagle
Wave Energy Converter
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Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: According to Newton’s second law, mechanical analysis of multiple floaters Sharp Eagle wave en-
ergy converter is carried out. Based on microwave theory, the movement of every buoy in three modes cou-
ples each other, and there establishes a mechanical equations which is concerned with fluid forces, wave
forces, damping force, hinge force, and so on. Hydrodynamic parameters of multiple buoys are solved when
taking moving buoys as boundary conditions. Then through taking hydrodynamic parameters into the equa-
tions, optimum additional damping and optimal capture width ratio are calculated out. Following design opti-
mizing, a plenty of data is obtained, such as displacements amplitude of each buoy in three motion modes
(swing, heaving, pitching), damping force, hinge force, speed of the hydraulic cylinder. Research results
provide theoretical reference and basis for Sharp Eagle WEC in design and manufacture.
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(a) (b)
(a) Wave excitation force in swing (b) Wave excitation force in heaving
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(c) Wave excitation force in pitching
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Fig.2 Force and torque in different motion modes
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Fig.3 Added mass of the Eagle head buoy Fig.4 Added mass of the underwater appendage
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Fig.5 Damping coefficient of the Eagle head buoy Fig.6 Damping coefficient of the underwater appendage
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9~11 , , °
2, 20.92°,
9 10
Fig.9 Displacement amplitude in swing Fig.10 Displacement amplitude in heaving
11 12
Fig.11 Angle amplitude in pitching Fig.12 Hinge force
13 14
Fig.13 Damping force Fig.14 Velocity of the hydraulic cylinder
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