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V ABSTRACT V

The research discusses the optimum design of three blade horizontal axis wind
turbine that used to produce electricity.

The purpose of this study was to develop an algorithm to determine the optimal

rotor-to-generator size for a given wind resource and to determine how this optimum
varies as the wind resource varies.

A MATLAB model was developed to predict total annual electrical production from
a wind turbine of given design characteristics at a wind resource defined by the Weibull
probability parameters. The blade element momentum method was used to determine
power output of a given wind turbine configuration at a given wind speed.

The sites were selected according to researches indicate that these sites are typical for
wind applications, i.e . average wind speed and shape parameter.

This algorithm can be used to determine the dimensional of wind turbine in order to
get the maximum electrical energy as well as study any wind sources that didn't discus in
the research.

Keywords: wind turbine ,Blade Element Momentum Theory , Weibull function , shape
parameter.
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Asall delaindy dpapl) Aaiad) Hlgn Sl Gy Jial s amsy Baame z )y dag iy e ihaa adse dal (e
(Alleay) Adiad) A1) Jlad) () Fad x5 ae ol 138 5kt 5 cdnae Jasypall L)

clale PR (e lldy 4 Lapl) Adiall S5 2l glsall Ll dagpdig Aasday JaeY) Jall -
(Vapg) b sl Lol depuss (K) S Jale Laa, (i
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Asall dellaind b (abling lsall Hlad 52L5 a9V Jalsall Gl e JS3I Jale dad 3045 o) -
- el

sl e ded b Laliss) o (AY) Jalsad) i o gdisall b Llasgl) L) e g 50l o
 leSl alpall Ao Ui 8 53l

Dlsall hd el s JiaY) Jall af (B st s Tl Adiall Jleal) JWll (il 23S 30—
Slo AU < il ellin 6 Y a8 A 5 4l die 4l Adaadle g, Sl algd) deUaiud 2
s ST dsal) b Aan gl =Ll de jus o G JKAD Jalal Alle o8 e dalay Y Jal)
sAU Ll ca

ve @y Jfiae S5 dejull o2 555 iy adsall (8 Z L)l depu haugie e JS Al 85
ol Asdipe Agas £l Aeju @se o) Cun Guppaadl qsall (8 LS hal) Lyl Adial slad sl
2 ol Jlae o adsdl 13 b m Ll Aoy ghg (0sSs 288 Al AL (8 LU dia aBise By, pally
s anlia

i LS (it dpng) adlse daad Jal (e 28KU il a8 et LEa) Al sda DA e &3 -
Jlaal) s JKEN Jalad o Ay 3l (e (55K 385 .(1.8,2, 2.2) xe Jlae Gania JSAl Jalal g Gy
sl & Ll # Ll de g dad e Gaay 5aY) 138y .(1.5-3)

aid) e (S My dai leally algall (e JS A e Talaie) ddial) A6 Qlaa Aul oda b 5 -
Alpally Jailly Sl CullSy WSl Aalaly depud) Do Jio, Adiall (GAY) CliSall CallSE o8 (e
lly Jily) Jall dxgda e Lyl dulay,

Ll il padle gy Joss (1) @ale

Sl gy | SRR | R SR AEP

Al le . Llasssl gl sl o MW-h
ol Vim/sec] | PoonlKw] Rimp | AT /KWl | fyear

gen

6 240 18.3 4.39 685

S=50000 7.25 280 17.5 3.4 955

8.4 300 16.83 2.97 1175

6 798.5 30.3 3.61 1989

$=200000 7.25 946.5 29 2.79 2849

8.4 993 28.5 2.57 3606

6 1800 41.9 3.06 3982

K=1.8 $=500000 7.25 2000 41.03 2.64 5784
8.4 2200 40.12 2.3 7372

6 3100 53.97 2.95 6662

$=1000000 7.25 3600 52.67 2.42 9779
8.4 4000 51.57 2.09 12559
6 5600 68.79 2.65 11061
$=2000000 7.25 6200 67.84 2.33 16371
8.4 6900 66.7 2.03 21182

6 230 18.54 4.7 682

K=2 $=50000 7.25 280 17.36 3.38 959.5
8.4 300 16.83 2.97 1211
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6 756 30.73 3.92 2020

$=200000 7.25 906 29.48 3.01 2920
8.4 998 28.58 2.57 3690

6 1590 42.5 3.57 3880

$=500000 7.25 1800 40.5 2.84 5780
8.4 1910 38.7 2.46 7473

6 2900 53.5 3.08 6495

$=1000000 7.25 3290 52.2 2.6 9715
8.4 3560 51.4 2.33 12690
6 5100 69.56 2.89 10692
$=2000000 7.25 6000 68.16 2.43 16211
8.4 6800 66.87 2.07 21300

6 230 18.61 4.7 667

$=50000 7.25 270 17.61 3.61 966
8.4 290 17.1 3.17 1225

6 700 31.12 4.35 1934

$=200000 7.25 900 29.48 3.03 2848
8.4 950 29.04 2.79 3705

6 1500 43.13 3.9 3811

K=2.2 $=500000 7.25 1900 41.47 2.84 5746
8.4 2100 40.58 2.46 7563

6 2600 55.21 3.68 6306

$=1000000 7.25 3200 53.71 2.83 9641
8.4 3700 52.4 2.33 12764
6 4300 70.75 3.66 10368
$=2000000 7.25 5700 68.63 2.6 16095
8.4 6200 67.84 2.33 21380
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