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Multi-objective optimization design method of aerodynamic
performance for wind turbine airfoil
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Technology, Shanghai 200093, China)

Abstract: In this paper, taking lift-drag ratio and aerodynamic noise of the airfoil as the optimization
objectives, the multi-objective optimization method of wind turbine airfoil was established, including
describing airfoil geometry using Bezier curves, calculating airfoil flow field using interactive boundary
layer (IBL) flow analysis method, predicting aerodynamic noise using the Brooks-Pope-Marcolini
(BPM) airfoil self-noise semi-empirical model for predicting aerodynamic noise, and getting the
optimized airfoil using uniform design optimization method. Taking S809 airfoil as an example,
through the optimum design caculation on its airfoil, the results showed that the lift-drag ratio of
optimized airfoil was increased and the acoustic level was decreased in operating conditions, and
optimized airfoil got much better aerodynamic performance than the original airfoil.
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Fig. 1 Bezier fitting curves of S809 airfoil
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Tab.1 Aerodynamic parameters of baseline and optimized airfoils
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