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Fig. 1 Overall test scheme

Wt 4 FhOAS [FI G T 028 (B 80 | AR A | (R A
VR 150 ) (¥ ik BEL 2 7 , 4 il i BEL J 2 58 280 4 3 1
B

F=1 [EPHERREER
Table 1 ~ Wind force reducer model
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Fig. 2 Simulation model
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Table 2 Wind force reducer simulation
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Fig. 3 Fatigue test site based on wind force reducer
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Fig. 4 Appearance of wind force reducer
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Fig. 5 Effect of blade vibration
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EXCITATION RESISTANCE REDUCTION CHARACTERISTICS AND
TEST OF WIND TURBINE BLADE BASED ON WIND FORCE REDUCER

Zhang Leian', Liu Weisheng’, Huang Xuemei', Yuan Wei', Huang Huixiu’
(1. College of Mechanical Engineering , Shandong University of Technology, Zibo 255049, China;
2. Jiangsu Key Laboratory of Offshore Wind Turbine Blade Design and Manufacture Technology ,
Lianyungang Zhongfu Lianzhong Composites Group Co., Lid., Lianyungang 222006, China)

Abstract: From the practical point of view, a reduction-resistance and increase-vibration excitation scheme based on
the compensation of the wind force reducer is proposed, that is, a wind force reducer is installed near the blade tip area
to reduce the wind resistance of the blade vibration surface. Firstly, four kinds of wind force reducers with different cross-
section shapes are designed. The numerical simulation is carried out by using ANSYS/CFD software. It is concluded that
the sharp angle and the elliptical shape have better wind resistance effect, and the smaller the angle is, the better the
wind resistance is. Finally, a set of wind turbine blade fatigue test platform is set up based on sharp angle wind force
reducer compensation. The experimental results show that the excitation mode can reduce the wind resistance under the
same conditions, and the amplitude of the blade stabilized state increases from 750 mm to 1000 mm, has a very broad
engineering application prospect.

Keywords: wind turbine blades; fatigue testing; numerical simulation; wind force reducer; excitation characteristics





