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Aeroelastic Responses Calculation of Wind Turbine Blade in Yaw Condition
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(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract; The aeroelastic effect on wind turbine blade is investigated. The unsteady blade element mo-
mentum method is used to calculate the aerodynamic loads and the effect of centrifugal force is consid-
ered to obtain the dynamic characteristics of rotating flap/edgewise coupled blade. The mode superposi-
tion method is used to build the dynamics equations of blade, which is solved by the Runge-Kutta-
Nystréom methods, and the aerodynamic damping is imported to couple aerodynamics with structures.
The dynamic characteristics of the blade and the loads as well as the aeroelastic responses in yaw condi-
tion are calculated. The results demonstrate that the centrifugal force has obvious influence on the dy-
namic characteristics of the blade and it is necessary to consider the aeroelastic effect, which is important
for precisely estimating the vibration level and the fatigue life of blade. Compared with the commercial
code, the presented methods have certain improvements.
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