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Fig. 1 Schematic of field experiment
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EXPERIMENTAL STUDY ON INFLUENCE OF INFLOW TURBULENCE
INTEGRAL SCALE ON POWER FUCTUATION OF HORIZONTAL
AXIS WIND TURBINE

Yang Conxin'?, Wang Yin', Li Shoutu'’, Yang Haonan'
(1. School of Energy and Power Engineering , Lanzhou University of Technology , Lanzhou 730050, China;
2. Gansu Wind Turbine Engineering Technology Research Center , Lanzhou 730050, China
3. Key Laboratory of Fluid Machinery and Systems, Gansu Province, Lanzhou 730050, China)

Abstract: In this paper, taking a 3.6 MW horizontal axis wind turbine as the research object, adopting the field experimental method,
and using remote sensing test technology, the influence of turbulence integral scale of atmospheric boundary layer on horizontal axis
wind turbine power fluctuation is studied. The results show that in the front of the rotor, the wind speed at the distance of the rotor
radius is about 5% lower than that at 1.5 times the rotor diameter, while the turbulence increases by nearly 1.5 times at the height of the
hub. At the same time, the power spectrum characteristics of wind turbine output power based on SCADA data exhibited three
distinctive regions, which are large-scale meteorological phenomenon affected region, turbulence characteristics and power fluctuation
coupling region and affecting region of small-scale turbulent pulsation, respectively. The power spectrum of the turbulence characteristic
and the power fluctuation coupling region exhibits a slope of =2 and —5/3-4, and three peaks caused by the rotation of the rotor appear
near the affecting region of small-scale turbulent pulsation. Two power-law relations of @ /@, -f™" and @ /@, - appear respectively
when the frequency is less or greater than 0.064 Hz.

Keywords: wind turbine; field measurement; turbulent flow; power spectral density; integral length scale; lidar
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