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Dynamics of Wave Power Generator
Considering 2-Degree Freedom Motion of Float
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Dynamics model has been proposed for the float-counterweight type wave energy converter
which takes into account the vertical and horizontal forces on the energy extracting float. The model
consists of the equation of the generator, force balance at stationary free state, equation of the float
motion in operation, and the equation for the driving pulley motion. Second order simultaneous
differential equations for the vertical and horizontal displacement of the float have been obtained as
the equations to be solved. Components of the flow force have been evaluated from the linear
progressive wave theory. Examination of the model using the experimental data shows that the model
underestimates the heaving and surge, overestimates the wire tension, and gives relatively good
agreement to energy gain.
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Fig. 1 Schematic of wave power generator
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Fig. 2 Float displacement

for 1-degree freedom motion
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Fig. 3 Float displacement

for 2-degree freedom motion
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Table.1 Dimensions of device as experiment

HE p(kg/m’) 745.7
&S Hy(m) 0.7
8-k BEE df (m) 2
BLKE 05714
B2 Mf(kg) 1680
Do A= x4Ak |BE=E Mc (kg) 150
EREHT—1) 1% Rm (m) 0.18
X7 F7HG 4136
Table.2 experiment conditions
B T(s)
1 0.27 4
2 0.24 3.5
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Fig.4 Comparison to wire tensile force

for experiment condition 1

Fig.5 Comparison to work rate

for experiment condition 1
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Table.3 calculation conditions
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Table.5
P of device (type D) using dynamics model

considering degree freedom motions

a) 1 degree freedom motion of float
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b) 2 degree freedom motion of float
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