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Fig. 1 Description of deformation of elastic beam in one order

approximation model
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Table 1  Comparison of vibrational frequencies of blade,

when rotation speed and radius of hub is

2.856 rad/s and 3 m respectively
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METHOD OF VIBRATIONAL FREQUENCY ANALYSIS OF
WIND TURBINE BLADE WITH FIRST ORDER
APPROXIMATION MODEL

Gao Kaiqiang', Zhang Zhiqgiang', Li Aiqun’

(1. School of Civil Engineering , Southeast University, Nanjing 210096, China;

2. Beijing University of Civil Engineering and Architecture , Beijing 100044, China)

To analyze the vibrational frequencies of wind turbine blades under rotation condition, the first order

approximation model was adopted and the centrifugal stiffening effect was included to derive the dynamic equation of the

rotating blade. The formula of stiffness matrix and mass matrix were given in this paper. Finally, the vibrational

frequency of a wind turbine blade was calculated with the different rotation speed and different radius of hub. The results

show that the rigid-flexible coupling effect in the first order approximation model has great effects on the vibrational

frequencies of rotating blades. The results of the paper have some reference value to the dynamic design of wind turbine
blades.

Keywords: blade frequencies; finite element method; coupled model; first order approximation theory; centrifugal

stiffening effect



