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Study and evaluation of wind energy in Zwara, Libya
for the construction of wind turbines for the
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ABSTRACT

The available wind speed for Zwara city in Libya was studied and
evaluated using statistical analysis to calculate the average
monthly and annual wind speed at reference 10 m height and axis
80 m height above ground level, and calculate Weibul variables to
calculate the monthly and annual wind capacity intensity, as well
as the annual energy produced for a horizontal-axis wind turbine
model of class (Sozlon S88 2.1 MW), on the basis that the Weibull
distribution in general is the accepted method for predicting the
frequency distribution of wind speed.

Wind characteristics can be predicted using the methodology used
in the mathematical model used in this research. In this research,
the variables referred to above were studied during a statistical
model, using an average every three hours of wind speed data
available to the meteorological team in Zwara for the years 2021
and 2022.

Based on what has been calculated from the data referred to above
at the height of the axis of the wind turbine, it is found that the city
of Zuwara is suitable for the construction of a wind farm with the
aim of generating electricity.

Keywords: wind energy, wind speed data, Weibull distribution,
statistical analysis.
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Month V m/s 2021 V m/s 2022
Jan. 4.3 4.39
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Mar. 5.1 5.35

Apr. 5.3 5.5

May. 49 4,18

Jun. 4.6 4.2

Jul. 4.4 4.28

Aug. 45 4.26
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Dec. 4.3 3.3
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Month V m/s 2021 V m/s 2022
Jan. 5.94 6.05
Feb. 6.34 6.55
Mar. 7.16 7.46
Apr. 7.38 7.66
May. 6.88 5.82
Jun. 6.40 5.85
Jul. 6.12 5.96
Aug. 6.33 5.94
Sep. 6.16 6.18
Oct. 6.42 5.52
Nov. 5.52 6.02
Dec. 6.05 4.64
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Jan. | 5.94 | 1.41 | 4.76 | 6.46 269.66 6.1 6.9
Feb. | 6.34 | 1.92 | 3.66 | 7.10 400.88 6.5 8.0
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Oct. | 6.42 | 1.49 |4.91 | 7.02 343.45 6.7 7.5
Nov. | 5.52 | 1.32 | 4.73 | 6.17 236.31 5.9 6.6
Dec. | 6.05| 1.47 | 4.66 | 6.64 295.83 6.3 7.2
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2022 Vave | wlay| K o] WPD Vmp | Vmax
m/s q m/s w/m?2 il
Cigaal
Jan. 6.05 2.2 3.0 | 6.8 | 384.83 5.9 8.0
Feb. 6.55 2.2 3 7.4 | 480.62 6.6 8.6
Mar. 7.46 2.2 3.69 | 8.3 | 644.48 7.6 9.4
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Nov. 6.02 2.7 2.4 | 6.8 | 439.31 5.4 8.8
Dec. 4.64 1.4 3.7 | 5.2 | 156.00 4.8 5.8
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Year | Annual | Standard Scale Shape Probability
mean deviation | parameter | parameter (%) WPD
V m/s 5 C (m/s) K w/m2
2021 | 6.39 1.61 7.07 4.57 0.24 370.40
2022 | 6.14 1.90 6.8 3.6 0.20 385.10
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CT17] b s A8 imie e (9)

LA Gauss @bty :(7) Jssa

Turbine model Suzlon S88 2.1 MW
Rated power (kw) 2100
Rotor diameter (m) 88
Hub height (m) 80
Cut-in wind speed (m/s) 4
Rated wind speed (m/s) 14
Cut-out wind speed (m/s) 25
3000 power curve 588

= 2000
F*3
21000
=]
a

0

1357 91113151719212325
wind speed in mfs

Suzlon S88 2.1 MW #Lll sl dalall Jiaia (8) J<a

s (e 486.53KW lsias 2021 dind # U 28l £ 1) (8) Jsaal) sy
0.23 dxes Jalaas 4262.03 MWh iss (gl 28U £l il G (L)l
Al Agidl 2Ully 441.66 KW lsias 2Lyl 3la 7 ) cal€ 2022 i Lo ©

- 0:21 da Jaless 3868.92 MWh Lgiad
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202252021 dad Cusil) e daiiall 3%9.'\“5\ PN (8) Jo
Year 2021 2022

Power Generated (kW) 486.53 441.66

energy per year (MWh) 4262.03 3868.92

Capacity Factor 0.23 0.21

cilaliinay)
ol Lee dyliia laa 20225 2021 cpalall 3¢l Z L) Aoy Javsic @
oS O el Jabes xt axe XS ¢ € <8 JSal) Jales x aze
sl Y1 gl Hema g L) Balk a5zl ey @

bugia Jaa Je Jguanll (535 Lae ¢opalall dpliie Ligisdl 7Ll depu Ja2a @
Al Tas Adlaa) AS Ay il Ll dalls 86

(Sozlon S88 2,1 MW) Casall (63 7Ll (payg (e dadiall digicd) 43l @
Al Jalaag (3868.92 MWh 5 4262.03 MWh) 2022 5 2021 4l
.Sl e (0.21 50.23)

o Al a8l 1Y Aualie oLy d8lay deju g Auhall adse dalic @
el all L) 2Lyl g

Al
bl O e 83l Gl e 2l ZLoll Aoy waat &5 A8l s2a b
(2022 = 2021) (s s2al cilebu ED JS dalzal 3))) duaal (goal) 2a)ll
Anedlly Lasdl Caosll e glily el gl o Glbd) didas 5y
A WS (laadl iVl waan & Gl ddie IS AL deje Jawgie Alagy
(C) Lk iles (K) JSall dalad diy hpprial Slasy) sl lasiad
ol deje oaily Gigall Aldinall FLl) dejuey L 5 S el
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Ciial) (50 gl E) gl 0n gl s BRI s d(gll) omilad)
daniall 7Ll deju e 4ileSl) Al Glual (Sozlon S88 2,1 MW)
7.07 ) 4iad iy 2l depud (C) abidl) Jale a3 5 2y . adgall (g lgdle
faad Sl Gl daley 2021 i (4.57) 4iad (K) JSall daley (M)s
Sl e (3.6 56.8 m/s) 2022

LilyeSl) A8l 21wl e 808l Lgd dadyal) ddlaie e lgle Juaniall 3l (g
DUl Z Ll g (e il (goiaall A8l Jare OIS Eus cm LI Gl e
Jalaay (3868.92 MWh 5 4262.03 MWh) 2022 52021 4l el all
sl e (0.21 50.23) daud

Slaa gil)
e 0n ASY 2Ll Ayl cilily Aadial Casdl gl e g3l @
Gipral Lo (eaniall ilill Al psaall &1 2Ly Gy e ) Glasicd @
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