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ABSTRACT

Aerodynamic analysis and the optimization of design parameters for wind turbine blades are

important procedures in the early stages of developing wind-power generation systems. To improve
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the capability and design convenience, the study constructed a design tool for the aerodynamic
analysis of 2D airfoils and provides computational methods for their optimization. This procedure
forms the foundation for designing optimal 3D wind turbine blades.

This study developed methods for improving the aerodynamic of 2D airfoils, as well as
constructing window interface programs for the computation. The Xfoil program and a neural
network were used to construct the aerodynamics database and to search for optimization. Two
single-objective functions were tested, resulting in either the lift coefficient C_ or the aerodynamic
performance C,/Cp. Four design variables were considered. These included the leading edge radius
ratio (X1), thickness-to-chord ratio (X2), camber (X3),and the angle of attack (X4).The
aerodynamics of the airfoils before and after the optimization were computed with Fluent software for
relative comparisons. Results showed that the aerodynamic performance of the new airfoil that was
obtained using the proposed procedure demonstrated remarkable improvement following
optimization.

Key Words: optimization, 2D airfoil, neural network, aerodynamics
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