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Abstract:

Most research centers are preoccupied with developing clean
energy generation systems, which water energy, is the most
prominent, especially in the field of water turbines, which draft
tube are one of the most important parts.

There are various forms and techniques for developing the draft
tube, depending on the modification of the watercourse, in order
to achieve greater recovery of wasted energy. The flow directing
blades are among the most important of these techniques
because of their great role in mitigating turbulence and breaking
cyclonic vortices that would increase losses and reduce yields.
Therefore, work has been done in this research to determine the
optimal position of the flow directing blades within the draft
tube in order to reach the regulating geometric equation and link
it with the basic reference dimension in the draft tube, which is
the diameter of the working wheel, by conducting several
experiments, relying on computer simulation techniques and the
ANSYS FLUENT program.
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3.37 2.315372 | 0.876878 1.2
3.41 2.370663 | 0.873938 1.8
3.42 2.384587 | 0.873197 2.4
3.43 2.398552 | 0.872455 3
3.44 2.412559 0.87171 3.6
3.45 2.426606 | 0.870963 4.2
0.878
0.876
0.874
0.872
0.87
0.868

LYY LAY E Y YL Y
Ailja degara puagai Bae il G Aly Jalada (18) J<l
Bl Ao days 10 Ay iy 4 o
thpde AL 4uail-13-3-3
S asaiy plyall dagie )l 3 (e dilgae Ao gane
4.1-3.6-3-2.4-1.8-1.2-0.6 3<c Yic i) 30
coabaiay) ¢ o<l iy Jsaall adaie Joul jie
Ll Gy 3 (a Adlge Ao gara piagal Gas il (14) Jsaad)
agapall Ao daja 30

Vout h3-5 n chanl)
3.39 2.342936 | 0.875412 0.6
3.37 2.315372 | 0.876878 1.2
3.39 2.342936 | 0.875412 1.8
3.39 2.342936 | 0.875412 2.4
3.39 2.342936 | 0.875412 3

3.39 2.342936 | 0.875412 3.6
3.39 2.342936 | 0.875412 4.2
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i yeatll 58 Jaae it lyal) gl (g acasadl Y] (3anll sl

0.853
0.852
0.851

0.85
0.849

UYL YY LAY Y YL TE Y
Ail3a Ao gara sl 3o Sl O (Al Bibiia (16) JSi

gal) Ao a3 30 gl iy 4 (e

tByde dnalall 4aal-11-3-3

G asa Oloyall dagie jad 4 (e ddle Ao sana

4.1-3.6-3-2.4-1.8-1.2-0.6 (3ac 2ic 450 20

cuabaial) g oS Jiy Jsaall adaie ol jie

Ll Ol 4 (e Ailhe Ao gana gaga Gas 0 (12) Jgaad)
Al e 435020

Vou | h35 n e
339 | 2342936 | 0.875412 | 06
337 | 2315372 | 0.876878 | 12
339 | 2342936 | 0.875412 | 18
34 | 2.356779 | 0874676 | 24
341 | 2.370663 | 0.873938 | 3
342 | 2.384587 | 0.873197 | 36
343 | 2.398552 | 0.872455 | 4.2
0.878
0.876
0.874
0.872
0.87

LTV, YY LAY €Y Y e Y
dilja degara pagdi ae il G by Balada (17) <l
agapal) Ao daya 20 Aushs Gy 4 O

e Ll ail-12-3-3



ﬁ)ls.ej uhf) €Al

Ll ol 3 0a Ailhe Ao gana guagal Gas 0 (16) Jgaad)
35040 e 42010

Vout h3-5 n Gl
3.38 2.329134 | 0.876146 0.6
3.37 2.315372 | 0.876878 1.2
3.388 2.340172 | 0.875559 1.8
3.389 2.341554 | 0.875486 2.4
3.4 2.356779 | 0.874676 3
341 2.370663 | 0.873938 3.6
3.42 2.384587 | 0.873197 4.2

0.878

0.876

0.874

0.872

0.87
TV, YNLAYLE Y YT, Y

Qg dosara gl Goo LEE Oy (il Bahiia (21) i
2934l (Ao A0 10 Aughy Gy 3 0
s colall (8 3935all adaall 2ill (17) Joaall G
Caind 23 oS e Lebige A e Lgmpen
1.2m Gell 2ic

culadl sl die 3505l Lall asdl) (17) Jsaal

S Voue h3-5 n
s 3.57 2.6 0.86
30-8B 3.64 2.701244 | 0.856359
20-38B 3.37 2.315372 | 0.876878
10-8B 3.37 2.315372 | 0.876878
30-7B 3.53 2.540449 | 0.864909
20-7B 3.37 2.315372 | 0.876878
10-7B 3.37 2.315372 | 0.876878
30-6B 35 2.497452 | 0.867196
20-6B 3.37 2.315372 | 0.876878
10-6B 3.37 2.315372 | 0.876878
30B4- 3.69 2.775963 | 0.852386
20B4- 3.37 2.315372 | 0.876878
B4-10 3.37 2.315372 | 0.876878
B3-30 3.37 2.315372 | 0.876878
B3-20 3.32 2.247176 | 0.880504
B3-10 3.37 2.315372 | 0.876878
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i yeatll 58 Jaae it lyal) gl (g acasadl Y] (3anll sl

0.877
0.876
0.875

0.874
TN, Y YL AYLE Y Y, TEY

dilja Ao gara pagai Bae il G by Balada (19) JSl
gasal) Ao A3 30 Al iy 3 e

1pde dagll duaili-14-3-3

G asai Oyl dagie sl 3 (e ddle Ao sana
4.1-3.6-3-2.4-1.8-1.2-0.6 (3ac 2ic 45,320
cpabaial) g o<l iy Jsaall ahate ol jie

gl i) 3 (oo Al Aegana gudasa 3as LD (15) Jsaad

J9apal) Ao 453020

Vout h3-5 n Gand)
3.38 2.329134 | 0.876146 0.6
3.37 2.315372 | 0.876878 1.2
3.385 2.33603 0.87578 1.8
3.386 2.33741 | 0.875706 2.4
3.387 | 2.338791 | 0.875633 3
3.388 | 2.340172 | 0.875559 3.6
3.389 | 2.341554 | 0.875486 4.2
0.877
0.8765
0.876
0.8755
0.875
0.8745

TV, YY LAY, E Y Y s Y

dilja Ao gara pagai Gae il (il Balada (20) Sl
3504l Ao A2,020 Lusly (i) 3 0
1Byde dualdd) dyaili-15-3-3
S gdasais Qlall dasie )l 3 (e Adlse Ao sara
4.1-3.6-3-2.4-1.8-1.2-0.6 (3ac 2ic 450 10
coabaial) ¢ oS Jiy Jsaall adaie ol jie
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P =110 [MW]
taaanl) aey de Uaia)
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PIMW] = 106

P = (9810 x 297 x 46 x 0.84)/ [10) "6
P =112.6 [MW]
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H=(1.915-26)D1  (5)
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H

1.2/4.1=0.293
S5=0.293xH=0.293%4.1=1.2m

Lowdigh sl aang Caayeaill 5L ¢ Uiyl (LS Ll
sl 5y il Lasa ety Loening Lalyy o
H=(1.915-2.6) D1 (6)

G (e Lgle Ulias al daill Ly e 2 Y (IS 1Y)
ol LS Jalal) V5l s (JiaY) pantigl) (3anl

H= (1.915-2.6) D1

$=0.293xH
S=(0.5611-0.762).D1 (7)
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P = (9810 x 297 X 46 x 0.82)/ [10] "6
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