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Fig. 1 Schematic diagram of plate erosion test
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Fig. 2 Numerical calculation results of plate erosion
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NUMERICAL INVESTIGATION OF AERODYNAMIC
CHARACTERISTICS UNDER WIND TURBINE
AIRFOILS WEAR MORPHOLOGY

Li Deshun'?, Xia Weiqing', Qiang Shilin’, Du Jiawei', Dong Hai', Yin Hangshuai'
(1. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Wind Power Engineering Technology Innovation Center of Gansu Province , Lanzhou 730050, China;
3. Special Equipment Safety Technology Inspection Center of Gansu Province , Lanzhou 730050, China)

Abstract: This study investigates the impact of sand-induced surface wear on the aerodynamic performance of the S809 wind turbine
airfoil using a numerical approach integrating the Discrete Phase Model (DPM), dynamic mesh, and Gaussian filtering. Results show
that erosion is concentrated at the leading edge, with a maximum depth of 0.6% chord length. As the angle of attack increases (2°~
12°), the eroded region contracts on the suction side but expands on the pressure side. Surface wear causes pressure fluctuations at the
leading edge and advances flow separation, shifting the separation point forward by up to 31.43% chord length at 12°. Erosion increases
drag while reducing lift and aerodynamic efficiency, with a 44% drag rise, 25% lift loss, and 48% decline in lift-to-drag ratio at 12°.
These findings highlight the adverse effects of surface wear on airfoil aerodynamics.

Keywords: wind turbine blades; airfoils; erosion; aerodynamic characteristics ; numerical analysis; Gaussian filtering



