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Study on aerodynamic coupling effect of long flexible blades on
load characteristics of large wind turbines under roll condition

Zhang Xianfeng', Zhu Zhang®, Ma Lu', Zhao Xiong', Shen Xin*?
(1.China Three Gorges Corporation, Wuhan 430010, China; 2.School of Mechanical Engineering, Shanghai Jiao
Tong University, Shanghai 200240, China; 3.Shanghai Non—carbon Energy Conversion and Utilization Institute,
Shanghai 200240, China)

Abstract; For large floating wind turbines,the influence of blade deformation on wind turbine
performance cannot be ignored. Based on the free wake model of lift line and the geometrically
accurate beam model, the effects of aerodynamic coupling effects on the load characteristics of EI-
15 MW wind turbine under rolling conditions are studied in this paper. The results show that the
additional velocity brought by the rolling motion of the floating platform will change the inflow
characteristics at the section of the airfoil,so that the wind turbine load will fluctuate,and the
wind turbine load will decrease after considering the flexible deformation of the blade. Compared
with the fixed condition,the asymmetry of the load distribution on the rotor plane is more obvious
in the rolling condition,which leads to the fluctuation amplitude of the yaw and pitching moment
of the rotor. In addition,the shape variable of the blade will fluctuate periodically under rolling
conditions,and the shape variable gradually increases from blade root to blade tip. The effective
Angle of attack decreases due to torsional deformation,and the Angle of attack of the flexible
blade at the same profile section is smaller than that of the rigid blade,which is the direct reason
why the load of the flexible blade is lower than that of the rigid blade.

Keywords: floating wind turbine; roll motion; aeroelastic performance; free vortex wake model;

geometrically exact beam model
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