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In this paper, useful method proposed for aerodynamic design of Megawatt wind turbine blade
based on Blade Element Momentum (BEM) theory. In this method first preliminary design is
done based on the ideal BEM and then method have been offered for geometric modifications to
approximate the geometry of the blade to real and functionally one. The advantage of this
method is that needed few design parameters that simplify the design procedure, however its
results are in good agreement with 5MW NREL reference wind turbine assumed as validation case
and show that with use of this method can achieve good aerodynamic design Then the twist
angle has been optimized using Genetic algorithm and Bezier curve with annual energy
production (AEP) as the goal function. At the end, 2.5 MW wind turbine has been design based
on this method with considering the Lootak site specifications in province of Sistan and
Baloochestan. Then 3D model of the blade has been made and CFD simulation applied on that for
showing the designed turbine operation in real conditions and comparison with BEM method. The
results show that is acceptable compatibility between two analytical methods.
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1- Cost Of Energy (COE)
2- Onshore 
3- Offshore
4- Annual Energy Production (AEP)
5- Chord length
6- Twist angle
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7- Angle of attack 
8- Blade Element Momentum (BEM) 
9- National Renewable Energy Laboratory (NREL) 
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1- Computational Fluid Dynamics (CFD)
2- Hub
3- Delft University (DU)
4- NACA
5- Lift coefficient (
6- Drag coefficient ( ) 
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7- Axial induction factor
8- Tangential induction factor
9- Local speed ratio 
10- Actuator disk theory 
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1- Rotor solidity 
2- Steady state 
3- Root 
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2- Prandtl’s correction factor
3- Aero-acoustics
4- Tip deflection 
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1- Shape Factor 
2- Scale Factor 
3- Bezier curve 
4- curve fitting 
5- Bernstein polynomial 
6- Genetic Algorithm (GA) 
7- Power Coefficient ( )  
8- Tip Speed Ratio (TSR) 
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9- Pitch regulation variable speed (PRVS) controlled turbine 
10- Rated wind speed  
11- Fixed speed turbine 
12- Stall controlled turbine 
13- Aerodynamic damping 
14- smooth 
15- IECwind 
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2- Meshing
3- Catia 
4- Trailing edge 
5- Ansys ICEM CFD v14.0 
6- Boundary Conditions (B.C) 
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1- Ansys CFX v14.0 
2- Control volume 
3- Reynolds Average Navier-Stokes (RANS)
4- Turbulence 
5- Navier-stokes equations 
6- Shear Stress Transport (SST) 
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9- Single (moving) Reference Frame (SRF) 
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