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» The wind variation
= Diistribution plotting
= The average botile fallacy

= hean power of the wind
= Batz' law

= Power density

» Power curves
= The power coefficiant

= Calculator guide
= The power calculator

= Annnal energy output

Thz Lssrccniky af Lewa,

Characterizing Wind Variability

v Characterization of the wind zpesd variabilitv iz of
importance to the wind industry

v Turbine dezizners use it to optimize the desizn of the
turbines e g.. by minimizimg the energy generation cost

v Wind fanm designers uze it to locate wind farms and select
turbmes

v' Invesfors ue it to estimate the income from electricity
generation
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Wind Variations: Weibull
Distribution

The Creneral Pattam of Wind Spesd Varation

1) + Weaibull distribution describes

. the wind variation for a typical zite

+" The zite has the mean wind zpead
of T m's

v The shape parametar of the function
EE=2

v" The data haz been collactad over a
vaar paricd
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Weibull Distribution
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whera:
4 =01z the scale parameter
k> 0 is the thape parameter of the distribution

For &£ =34, tha Waibull distrilration appears simiar 1o the noemal distritnotion
For k=1, the Wedbull distringion becomes the axpomantial distritnrtion
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Weibull Distribution
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Cumulative Distribution Function
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CDF: Mean vs Median Wind
Speed
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Wind Speed Histogram

: Description of
: . Wind Speed
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v" The area under the pdf curve 1= aloeays exactly 1
(the probakility that the wind is blowing at some
wind speed inchading O 1z 100 %4)
¥" Median = 6.6 m'z (Half of the blus area iz to the lefi)
¥ Thiz means that 50% of the time the wind zpead is lezz than
8.0 m's, the other 30% of the time it is greater than & 8 m/s
¥ Note: The median & 6 m's is not equal the mean "m's dos
to asymmetry of the pdf
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Description of

- Wind Speed
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v Mode = 5.5 m/'s (The most common wind speed)

v The statistical distribution of wind speeds depends on location
climate conditions, the land:cape and it: zurface

v The Waibull distribution may thus varv in itz shapa,
determinad by the pdf paramaters
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