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Fig.1 Wind turbine blade dynamic waving deformation

measurement system
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Fig.2 Diagram of the layout of the stage points
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Fig.3 Imaging of the calibration plate in the camera’s field

of view
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Fig.4 Change curve of dynamic waving deformation for

different working conditions
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Fig.5 Location of the maximum value of dynamic waving
deformation of the blade at 7 m/s, 400 r/min and different

yaw angles
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Fig.6 Schematic diagram of blade forces at different azimuths

for 20° yaw condition
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Fig.7 Maximum volatile deformation at each stage point at

different rotational speeds of 7 m/s
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Fig.8 Maximum volatile deformation at each stage point for
different wind speeds at 400 r/min
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Fig.9 Maximum blade tip deformation for different wind

speeds at different rotational speeds at 20° yaw angle
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Fig.10 Maximum leaf tip waving deformation at different yaw

angles for each stage point
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Fig.11 Maximum leaf tip waving deformation under different

wind speeds
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Fig.12 Maximum leaf tip waving deformation under different

working conditions
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Experimental study on dynamic flapping deformation of
wind turbine blades under yaw conditions

Niu Dachuan', Zhang Liru'?, Jia Jing', Gao Wei’, Lu Yao', Qiu Tong'
(1.College of Energy and Power Engineer, Inner Mongolia University of Technology, Hohhot 010080, China; 2.Key
Laboratory of Wind and Solar Energy Utilization Technology Ministry of Education, Hohhot 010080, China; 3.Huaneng
Urad Middle Banner New Energy Generation Co.,Ltd., Bayannur 015321, China)

Abstract; Wind turbine blades are subjected to various loads during operation, which can cause
deformation, and yaw can make the force situation of the blades more complex. To investigate the
dynamic flapping deformation of blades under yaw conditions, experimental research was
conducted using digital image correlation (DIC) technology to explore the influence of changes in
yaw angle, wind speed, and speed on the dynamic flapping deformation of blades. The results
show that the dynamic flapping deformation of horizontal axis wind turbine blades varies in a
sinusoidal pattern, and the higher the wind speed, the greater the dynamic flapping deformation.
The higher the rotational speed, the greater the dynamic flapping deformation, and at the same
time, the time it takes to reach the maximum value is also shorter, with more variation cycles
experienced; The existence of yaw angle changes the force situation of the blade. The larger the
yaw angle, the greater the trend of dynamic flapping deformation. The shorter the time it takes to
reach the peak, the earlier the peak position is. At the same time, the proportion of positive
dynamic flapping deformation decreases, and the proportion of negative dynamic flapping
deformation increases. The most obvious trend is at a 30° yaw angle. The research results of this
article can provide experimental data support for effective control of blade deformation and
subsequent research on the impact of blade deformation on the aerodynamic characteristics of wind
turbines.

Keywords: horizontal axis wind turbine; dynamic waving deformation of blade; yaw condition;

digital image correlation
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