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Welcome Students!

TO LECTURE THREE



Describing Wind Variations: Weibull Distribution

The General Pattern of Wind Speed Variations

It is very important for the wind industry to be able to describe the variation of wind
speeds. Turbine designers need the information to optimize the design of their turbines,
S0 as to minimize generating costs. Turbine investors need the information to estimate
their income from electricity generation.
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Area = probabllity that the
wind is between v, and v,

Area under entire curve = 1
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If you measure wind speeds throughout a year, you will
notice that in most areas strong gale force winds are
rare, while moderate and fresh winds are quite common.
The wind variation for a typical site is usually described
using the so-called Weibull distribution,

The Weibull distribution is often used in the field of
life data analysis due to its flexibility, and it can mimic
the behavior of other statistical distributions such as the
normal and the exponential.

The statistical distribution of wind speeds varies from
place to place around the globe, depending upon local
climate conditions, the landscape, and its surface. The
Weibull distribution may thus vary, both In its shape,
and in its mean value. As shown in the image, Weibull
distribution depend on two parameter scale(C) and
shape(k)




Estimating the Weibull Distribution Parameters

To obtain a Weibull density distribution Is necessary
determine shape parameter k and c scale parameter, the
common methods for determining k and c are:

1. Graphical method

2. Standard deviation method

3. Moment method

4. Maximum likelihood method
5. Energy pattern factor methods




The most simple method to calculate the two parameters scale(A) and
shape(k) Is(Standard deviation method) and we can calculated them
by using those equations:
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As we shown the above equation depend on Standard Deviation (S.D)
and the mean of wind speed X o2
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While the scale parameter depends on the mean of wind speed
and Gamma function I'.

And the figure down about ( PDF) Probability Density function
to Mosul station

So, we calculate the Wind power density by Weibull distribution

WPD=1/2% pA’T'(1+3/k)
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Ch 1 speed (30 m) Ch 2 speed (20 m)
Std. Weibull  Weibull
Month  Mean Max Dev. k c Mean  Max

(m/s)  (m/s) (m/s) (m/s)  (m/s) (m/s)

Jan 6.80 15.9 2.71 2.67 7.60 5.97 14.3
Feb 603 234 3.1 2.05 6.82 523 224
Mar 6.58 17.2 3.12 2.19 740 8.7 15.1
Apr 544 223 2.95 1.93 6.14 4.83 19.5
May 4.85 16.8 2.53 1.98 5.46 4.28 14.1
Jun 4.90 14.9 2.58 1.99 5.52 437 13.1
Jul 4.81 12.7 2.23 2.26 5.42 4.33 11.8
Aug 510 211 2.64 2.01 5.75 4.58 18.9
Sep 5,92 16.2 2.82 2.21 6.67 5.32 15.0
Oct 6.53 18.1 3.13 2.17 7.36 5.89 17.1
Nov 6.36 17.0 3.26 1.96 7.12 5.66 14.8
Dec 6.03 15.9 3.10 2.00 6.78 5.40 14,2

Annual 578 234 2.87 2.01 6.29 5.14 224



Probability (%)

Probability Density Function
Mosui station-Surmer
y =wellul(1623)
0798

0% 11773 1738 236

WIND SPEED (M/'S)

Probability (%)

10

08

06 ¢

04 |

00

H'n:l:d:il'rty[idﬁl:mm' Function
Mosul station-Summers
p=iweibull{1.62:3)

A <L i i A & A i e i i i A i i

05% 1173 1738 26
WIND SPEED (MS)






