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Optimum Design of a Wind Power Generation
System through Analysis of Wind Data.
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ABSTRACT

In this paper, how to design the wind power generation system is presented. It is shown that the
wind system optimization can be achieved by consideration of the four factors; wind statistics,
efficiency of conversion of wind energy to electrical energy, average annual energy extracted and
load factor.

The wind is characterized by a Weibull probability function. The Weibull parameter is calculated
for the characterizing wind and the primary design specification of ten different sites.

Some graphs are presented, which can be used to design a wind system for maximum output of
a specified load factor at given site.

Two different systems, V. =0.4 V¢ and V. =0.5V are discussed, as samples, for investigation

of the effects on the system through the variation of cut—in speed.
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Fig.1.Variation of Power with Wind Speed
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Fig.3. Load Factor versus Vyxsc for a Cut—
in Speed of 4+ the Rated Speed.
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Fig.7.Variation of Annual Eleetrical
Energy Output with Vgsc
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