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Subject: Wind turbines -- Aerodynamics. Excerpt: . . . integrated performance with minimal impact on
computational resources. However, inherent assumptions in the theory limit its usefulness in produc-ing
detailed blade aerodynamic distributions for diagnostic or design information. Originally derived for analysis
of cruising propellers with very slight induced velocity, these procedures are more frequently applied to rotors
in hover, and low speed climb or descent. In most applications adjustments to the theory are necessary, especi
ally to provi de correct level s of induced power. These corrections may be categorized as either modifying the
radial distribution of induced velocity or the overall magnitude of the induced velocity. of Radial Loading
Accuracy The category of corrections dealing with the modification of the radial induced velocity is the most
familiar and includes the array of methods to approximate the physical boundary condition of zero loading at
the streamwise edges, or tips of lifting blades. Most procedures are derived with various degrees of
simplification from the original work of Prandtl and Betz as best descri bed by Gl auert ( Reference 4 ). In
concept the correction accounts for tip losses associated with a finite number of blades. That is, momentum
theory always assumes an infinite number of lightly loaded blades of infinite aspect ratio, and thus non-zero
loading at blade tips. This assumption also equates to azimuthwise uniform induced velocity. Actually, there is
an impulse of induced velocity from each blades trailed wake causing the velocity at the blades to be higher
than the disk average. It is also a particular blades wake that causes that blades loading to smoothly approach
zero at the tip....
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