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In this work, we will discuss the concept of combined utilization of offshore
wind and wave energy in terms of both tank test and numerical simulation. There are some possibility that
combined utilization of ocean renewable energies can avoid some disadvantages that single utilization of
them may have, such as cost problem associated with the stability of power and power supply. In this
work, we focus on the motion of an offshore wind turbine in waves associated to wave energy converters,
are installed in the same area in order to improve its motion by reducing the effect of incident waves.
We carried out wave tank test and numerical simulation, and investigated the motion of wind turbine in
waves. In addition, numerical simulation allows to visualize the wave fields around those devices.
Appropriate arrangement of them is discussed for the most efficient utilization of offshore wind and wave
energy.
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Fig.1 Image of the combined power farm
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Table 1 Principal particulars of wave turbine

model
L [cm] 40
B [cm] 40
d[cm] 16
Mass of the float [kq] 25.6
Natural period of heave [sec] 0.8
5MW

1/100
Table2

.TLP




Table 2 Principal particulars of offshore wind
turbine model

Table 3 Natura environment condition

Wave period [sec] 05 1.0

Wave height [cm] 3.00r6.0

Wind velocity [m/s] 21

Water depth [m] 16

Mass of the float [kq] 9.408
Draft [cm] 109.3
KG [cm] 51.0
GM [cm] 14.6
Natura period of heave [sec] 4.0
Natura period of pitch [sec] 25
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Fig.3 Photo of the arrangement of models
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Fig.5 Pitch amplitude in waves
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Fig.6 Maximum surge response in waves
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Fig.7 Maximum heave response in waves
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Fig.8 Time series of heave motion in waves
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Fig.9 Pitch amplitude in wave-wind coexisting field
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