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Aerodynamic Performance of a Wind-Turbine Affected by Blade Configuration

& 9

{ Son, Byung Chan)
ABSTRACT

This paper presents the acrodynamic performances of horizontal axis wind turbines
with non-twisted but taperd blades. Five configurations of blades, namely, one straight
blade and four tapered blades with taper ratio of ranging from 0.1 to 0.7 have been
simulated. The aerodynamic performances of the wind turbines have been determined
over blade incidence angle of ranging from 2° to 6° and keeping same solidity and
radius of them.

The results are presented comparing straight blade from four tapered blades for
maximum power coefficient and tip looses against variation of taper ratio. It also
shows that the wind turbine with taper ratio of 0.5 has the highest maximum power
coefficient than others. And wind turbines with taper ratio below 0.2 have lower
values of maximum power coefficients than straight one. The tip loss of straight
blade is the largest and reduces slightly with the decrementation of taper ratio.
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Fig. 1. Circular element of a wind turbine,
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Fig. 2. Force and velocity diagram on the wind
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Fig. 3. Variation of power coefficient with tip

speed ratio.
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tip loss with taper ratio.
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