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on Wind-Induced Vibration Control of Offshore Wind Turbine
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Abstract: In order to study the influence of viscous damper parameters on the vibration control effect of
wind turbine ,the NREL 5SMW offshore wind turbine was taken as the research object. Based on the finite
element method ,the wind turbine model was established. According to the wind turbine vibration induced
by turbulent wind , the tower top displacement and tower wall siress distribution under the action of viscous
dampers with different parameters were compared and analyzed. The results show that the viscous dampers
can effectively control the vibration on the top of wind turbine caused by wind load. When the relative ve-
locity index is less than 0.7 ,the control effect of tower top displacement increases first and then decreases
with the increase of damping coefficient. When the relative velocity index is greater than or equal t0 0.7,
the control effect of tower top displacement increases with the increase of damping coefficient. The viscous
dampers can reduce the Mises stress concentration area of the square tower wall at the connecting point.
With relative velocity index of 1.0 and damping coefficient of 5.25 x 10" N - s/m, the viscous dampers
had the best control effect on Mises stress maximum. With relative velocity index of 0.7 and damping co-

efficient of 3.75 x 10" N + s/m, the viscous dampers had the best effect on Mises stress mean-variance
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Fig.1 Wind field model at the hub of wind turbine
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Fig. 2 Schematic diagramof blade element momentum
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Fig. 3 Thrust on the wind wheel
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Tab. 1 Physical and mechanical parameters of soil
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Bl =/ MW 5
i Wa/m - s 11.4
WUEREE/ + min ! 12:1
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BB — Y [ AT 45 e 0.32
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BBRE ke 56 780
B kg 17 740
BLAE R B kg 240 000
BAR T kg 347 460
BB { ) — iy [T T 4 52 H 0.31
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with Monopile support structure
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Fig. 6 Structureof viscous damper
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