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Estimation of wake effect on floating offshore wind farm with floater motion and
blade pitch control
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Wind tunnel tests with a scale model which could control 3 blades
individually were carried out. Honey comb plates were installed to create the wind speed shift
according to the altitude. A forced oscillation machine was also installed at the base of the tower
to imitate the floaters pitching motion in waves and wind. Wake from the upstream wind turbine model

was measured and wake effect on another wind turbine model which was installed behind the upstream
wind turbine model was also obtained. The individual blade pitch control developed in this research
work was applied to the upstream wind turbine model and the control algorithm was effective from the
viewpoint of the reduction of the fluctuation of rotor speed in the downstream wind turbine model.
Numerical simulation was carried out and the results were compared with the results of the wind

tunnel tests.
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Part Iltem Value
Nacelle | Length 330 mm
Breadth 120 mm
Height 120 mm

Weight 2500 | g
Hub Diameter 120 mm
Length 130 mm
Tower Diameter 40 mm
Height 800 mm

Weight 1000 |g
Blade Length 600 mm

Weight 40 g/ blade

Rotor Diameter 1350 mm
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Wind profile comparison between experiment and
power law
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Upstream turbine | Rotor speed[rpm] Thurst[N]
Dist.| Motion | Control [ Ave. Amp. Ave. Amp.
N N 165.42 4.20 0.49 0.79
N Y 166.59 4.37 0.51 0.89
1D 3sec N 171.67 6.51 0.55 0.90
3sec Y 171.13 4.92 0.56 0.93
4sec N 171.95 6.41 0.57 0.96
4sec Y 171.46 5.12 0.58 0.93
N N 171.56 3.81 0.76 1.22
N Y 171.02 3.76 0.76 1.13
2D 3sec N 171.84 7.12 0.77 1.03
3sec Y 171.32 5.22 0.79 1.08
4sec N 171.98 6.24 0.80 0.99
4sec Y 171.54 5.12 0.81 1.01
N N 171.33 4.04 0.94 1.43
N Y 170.72 4.03 0.95 1.35
3D 3sec N 171.42 6.71 0.97 1.42
3sec Y 171.09 5.06 0.99 1.52
4sec N 171.32 6.10 1.00 1.43
4sec Y 171.02 5.19 1.01 1.39
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