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Multidisciplinary Design Optimization for Wind Turbine Airfoil
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Abstract: A framework for multidisciplinary optimization design is applied to solve the coupling problem

of optimization and flow field analysis in automatically. For the operating conditions of wind turbine air-

foil, the NACA4412 is chosen as an initial airfoil and is optimized in flow field with low Reynolds num-

bers. There are four modules integrated into software including airfoil generation, mesh division, flow

field analysis and optimization. In the third module, the Navier-Stokes (N-S) equation is used. The opti-

mization method is a multi-island genetic algorithm. Results show that an optimized airfoil has a higher

lift coefficient and a 15. 9% higher lift-drag ratio. This method can be applied in multi-disciplinary accu-

rate analysis and realize the optimization cycle automatically, which can be widely used in airfoil opti-

mization design.
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