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O ABSTRACT 0O

This study has started from the idea that many of the manufacturers of wind
turbines do not take into account the low speed of winds in the basic design of wind
turbines, as they base their design on high speeds that winds in the Arab region cannot
reach but only for a few hours throughout the year, except for some areas. This involves
some real efforts to be exerted to improve the industry of small wind turbines operating at
low speeds in accordance with wind data and local requirements.

The general purpose of designing an ideal wind turbine is to see the possibility of
extracting wind energy at low cost. This target may differ slightly from the design of an
ideal wind turbine for low speed winds, thus facing bigger challenges represented in the
starting problem and the decrease of performance. Therefore, most factors affecting the
performance have been studied through this research and the relevant ideal values have
been introduced in the basic design.

Since the turbine may face performance conditions different from the design
environment, the turbine performance has been practically studied through controlling the
values of most affecting parameters and their effect on each other and on turbine efficiency
for extracting energy. The main factors that influence efficiency are: the number of rotor
blades (N), rigidity proportion (@), the inclination (&), the rate of edge speed (4), and the
applied load (P).

Keywords: Wind Turbines, Low speed, Design, blade, Solidity, Wind Tunnel.
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Comparison of optimal performance for N=2,3&6 at U=10 m/s
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Comparison of optimal performance for N=2,3&6 at U=7m/s
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Comparison of optimal performance for N=2,3&6 at 5m/s

o5 S
—=— NEIatiz
045 1 —— MEG At h

—— N=Jatiz
0.4 ! —

o

0.5 r
03 rd
0.95
K-

oid ____F'_F- -

Power coefficient (Cp)

QUDE

05 1 15 2 25 3 as 4 a5 5
Tip speed ratio {;,}

Up=5m/s sis N=2,3&6 c¥lall oy il o1af 435l (13) sl

izl Glepu aandy N=2,3&6 Alad ¢ sill dasaial) (ailadl)
Design characteristic of the turbine for case N=2,3&6 and all wind speed
s ¢ B sl AnlSaly Al Jalae o waad (8 DS D Rl Jue Ay @l )
o e Ji e A ddle (f o L) Jae Ayl Al Alla Jidi 3aame 28 Y adf ol Lgasmg 8 ) il
@l Joan 13) S (sl e Daludl) SleSU dasd) o ~ Uyl Ao 5t pe Ll Allall Jalgal) ppen
WV Aoy dad i ae Sn G AY) dalsall a0 ) Gl oo oY) e i dele ol ad 8 s
o LS I e plandl daghhia apanat b L apitie o adin of panaall (e el ¢ SleSl Jaally
ai )@l gagan oSy AT dale clanl 13 ddeld ST aaatl ()6 dbpsall Sl (& s
3y Led aSanll daghie Jasd lly 5l dplaill Cliall 4 Jadl oo LS LIS salyys aSadll daghaie
Lelee o spnial bl e D Tase Jasis sals galin

el ey AN Lol e Ayl aSail) -1
Ao Gacn A8LAL i) HLénady cialiall Zl) sk oSt A Jelsal) sl e 2Ll Ao e

sy I 15500 (14) S 8 Rl AU 36y il e Bl o i e 3 S i L
LAl aae

58



Tishreen University Journal. Eng. Sciences Series 2011 (6) 232!l (33) alaall dunxigll aglall @ (53 daals dlase

Pitch angle masured atr = 0.6R

Comparison of optimal pitch angle with wind speed for N=2,386
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