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Fig. 1 Section Aerofoil of blade
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Fig. 2 Model of wind wheel
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Fig. 3 Blade modal experiment system
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Table 1  Comparison of static natural frequencies between

emulation values and experimental values of blade
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Fig. 4  Low-order test modes of wind wheel
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Fig. 5 Low-order simulation modes of wind wheel
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Fig. 6  First six order vibration modes of blade
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Table 2 Dynamic natural frequency of blade
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INFLUENCE OF CENTRIFUGAL LOAD ON MODAL
CHARACTERISTICS OF SMALL WIND TURBINE BLADES

Guo Junkai', Zhang Jiaqi', Wang Jianwen'?, Mi Zhaoguo', Lin Xiaotian'

(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Wind Energy and Solar Energy of the Ministry of Education, Hohhot 010051, China)

Abstract: Taking 300 W small horizontal axis wind turbine as the object of the research, the model of the wind turbine

was established, in which the dynamic characteristics of the blade structure were analyzed. Based on modal analysis, the

influence of centrifugal load on the natural frequency of blade was studied, the results show that the static natural

frequency deviation between emulation values and experimentalvalues is less than 3% , and the node location of blade

vibration is at 0.2R, 0.58R, 0.79R, 0.88R. The increase in blade load will lead to the increase in the dynamic natural

frequencies of the blade, and the flapwise vibration corresponding to the natural frequency is greatly influenced by load.

Centrifugal load strengthens the effect of stress stiffening, leading to rise in the stiffness of blade section and increase in

the dynamic natural frequency of the blade.

Keywords: wind turbine; direct numerical simulation; modal analysis; centrifugal load



