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WIND TURBINE BLADE DESIGN/ANNUAL POWER YIELD/LOCAL WIND

STATISTIC/COST OF ENERGY

The design of a wind turbine is carried out using the ¥V* of the power
density curve to determine a design wind speed. Although employing the design
wind speed of the annual wind statistic could give a high annual yield but due to the
fact that the nature of wind is seasonally varied therefore the design based on seasonal
wind statistic could possibly give better results.

The objective is to design a best aerodynamic configurations for the blade
(chord, twist and pitch) using the same airfoil as that of NREL Phase VI wind turbine.
Such design is initially carried out at a design wind speed point of an annual wind
statistic. Wind turbine blades were then optimized for both maximum annual energy
production and minimum cost of energy using a method that take into account
aerodynamic and structural considerations. The work is carried out by the program
“SuWiTStat” which was developed in house based on BEM Theory (Blade Element
Momentum). Another side issue is the credibility of the Weibull statistic in
representing the real wind measurement. This study uses a regression analysis to

determine this issue.
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