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ANALYSIS ON BENDING-BENDING COUPLED AEROELASTIC
RESPONSE OF HORIZONTAL AXISWIND TURBINE BLADES

Chen Gang, Chen Jin, Pang Xiaoping
(State Key Laboratory of Transmission, Chongqing University, Chongqing 400044, China)

Abstract: To investigate the vibration behaviour of wind turbine blade, the Hermite heam element model is introduced to
discrete the blade. Embedding the vibration behaviour into the calculation of aerodynamic loads to build the aerodynamic-
elastic coupling model. The aero-damping matrix is derived by substituting the aero-damping coefficient into the virtual
work principle, and then superposed with the structure-damping matrix to generate the overall damping matrix. Based on
the geometrical and structural characteristics of blade, the bending-bending coupled is investigated thoroughly. Then the
elastic coupled terms and the damping coupled terms are obtained to build the bending-bending coupled dynamic equations.
The equations are solved based on the average acceleration assumptions. The NREL 5 MW wind turbine is simulated at
rated wind speed considered the shear flow. The simulation results indicate that the vibration displacements of bending-
bending coupled are greater than that of bending-bending independent. The velocities of vibration can not be neglected
when put them together with the induced velocities(BEM).

Keywords: wind turbine blades; aeroelastic response; aero-damping; bending-bending coupled; horizontal axis



