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Fig.3  Mesh configurations of the computational domain
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Fig. 4 Pressure coefficient distribution at the spanwise

locations by numerical results and experimental results
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Fig. 6 Pressure distribution of blade at 0° and 180° degrees

azimuth position under different wind shear exponent
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Fig. 7 Pressure distribution of three spanwise locations at

different azimuth angle
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Fig. 8 Schematic of pressure monitoring points at blade surface
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Fig. 9 The variation of pressure at pressure surface with the azimuth angle
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Fig. 10 The variation of pressure at suction surface with the azimuth angle
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DISTRIBUTION LAW OF SURFACE PRESSURE OF
WIND TURBINE BLADE UNDER WIND SHEAR FLOW

Yang Congxin', Zhang Xuyao', Li Yinran', Gao Zhiteng', Zhang Jing’
(1. School of Energy and Power Engineering, Lanzhou University of Technology , Lanzhou 730050, China;
2. Lanzhou Lanshi Energy Equipment Engineering Research Institute Co., Lid., Lanzhou 730050, China)

Abstract: Taking the wind rotor of a 33 kW two-bladed horizontal- axis wind turbine and the NREL Phase VI wind
turbine blade as the research object, the distribution law of surface pressure coefficient of NREL Phase VI wind turbine
blade under uniform flow condition was obtained through numerical simulation, the result was compared with the
experimental value to verify the validity of the numerical calculation method. Based on this, the effects of different wind
shear flow on the surface pressure of the wind turbine blade and the variation law of the surface pressure of the blade with
the azimuth angle under wind shear were studied. The results show that when the wind shear exponent increases from 0.3
to 0.5, the surface pressure of blade has different changes under different azimuth angle; In the shear inflow, in the area
where the pressure surface and the suction surface of the blade do not separate, the pressure exhibits a positive cosine
variation with the azimuth angle, the closer to the trailing edge, the smaller the pressure fluctuation is. At suction surface
pressure minimum position, the pressure fluctuation with azimuth angle is the largest. In the region where flow separation
occurs on the suction surface of the blade, the pressure fluctuation with the azimuth angle is unstable; No matter the
pressure surface or suction surface, there is phase lag phenomenon in the pressure change with the azimuth angle. The
closer to the blade root, the more obvious the hysteresis phenomenon is.

Keywords: wind shear; wind turbine; surface pressure; distribution law





