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The objective of this study is to investigate numerically and analytically the aerodynamic performance and efficiency of horizontal axis wind turbine (HAWT) blades with three different airfoil geometries, NACA4421, S814 and DU93-w-210. Wind turbine blades are the most important part in wind power generation system because since it determines the amount of energy absorbed from the wind. Thus a slight change in design might cause a significant deviation in the total power output. The coordinates of the airfoils under investigation were used as an initial input for a chord length of 1 m. The commercially available software FLUENT were then used to simulate the fluid flow over the airfoils using the Reynolds-averaged Navier Stokes (RANS) in conjunction with the k-omega shear stress transport (SST). A wide range of angle of attack (-4 to 26o) and three unique Reynolds number that ranges from steady state to turbulent flow was used to analyze the aerodynamic performance parameters such as lift and drag coefficients. Furthermore, the structural stability of the blades under bending moments was also studied. The results are in good agreement with the wind tunnel tests and can be used as a powerful tool in a design for ideal wind turbine blades since it is cost and time effective.
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