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Reduced-Order POD Model for Dynamic Stall of Wind Turbine Airfoils
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Abstract: A reduced-order modeling method is developed based on the proper orthogonal decomposition

(POD) strategy. The low-speed incompressible air flow around a periodically pitching wind turbine air-

foil is identified with the above method. The information from dominant modes in the dynamic stall pro-

cedure is then extracted from the results of 2-D Reynolds-averaged Navier-Stokes (RANS) computa-

tion. The identification results are compared with the RANS data under the pre-specified threshold both

for light stall and deep stall cases, and the error analysis is discussed as well. It is shown that the POD

methods accurately identified the stall features of light pitching airfoil flow. However, the performance

of the above methods may be affected for the deep stall case, due to the inaccuracy of turbulence models

in the RANS solver.
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