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Development of Extended BEM Method Which Includes the Rotor-Tower Aerodynamic
Interaction of Downwind Turbines
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Design and analysis models and methods were developed in this research to
extend the blade-element and momentum (BEM) theory, which is a conventional design and analysis
method for wind turbines. 1) blade dynamic load based on the dynamic stall model of the thin airfoil

theory, with the tower wake model. 2) aeroelastic coupled analysis code which is applicable for
multi-rotor systems. 3) definition of the diffuser total efficiency and diffuser optimization
method. They are expected to contribute for enlargement and cost reduction of wind turbines in the
future.
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Fig 1 Steady and Unsteady Lift Coefficient around the Tower Shadow (u # 0)
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Fig 2 Tower Base Fore-aft Bending Moment
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(a) Max. Diffuser Efficiency. (b) Max. Diffuser Total Efficiency
Fig 3 Wind Speed Distributions of the Typical Diffuser Sections
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