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Table 1 Basic parameters of the rotor
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Figure 1 Structural scheme of the blade section.
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Figure 3 Power curve and shaft torque curve.
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Figure 4 The tunnel experiments of the NH1500 blade.
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Figure 5 Power coefficient with tip speed ratio.
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Figure 7 Dynamic stall hysteresis loop of the lift coefficient.
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Figure 9 Power coefficient with tip speed ratio.
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Figure 10 Power measurements in wind farms.
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Wind turbine design and its aerodynamic issues

WANG Long & WANG TongGuang

Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design, Nanjing University of Aeronautics & Astronautics,
Nanjing 210016, China

A multi-objective design framework is presented based on Pareto theory for complicated multiple variables, multiple
objectives and multiple constraints in wind turbine optimization. The basic features of the integrated optimization
design are discussed through a 1.5 MW large-scale wind turbine blade design as an example. Key issues in both the
wind turbine aerodynamic calculation methods and the unsteady aerodynamic modeling are then introduced with a
summary of the complexity of wind turbine aerodynamics, followed by a brief review on progress and challenges in
the aerodynamic calculations and models one by one.

wind turbine, multi-objective optimization, CFD, vortex wake method, blade element theory, dynamic stall,
three-dimensional effect, dynamic wake, wake interaction
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