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Figure 1. Schematic and geometry of the Hydrodynamic screw turbine.
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Tablel. Screw specification.
Parameter Symbol Unit Value
Inner diameter Di cm 7
Outer diameter v Do cm 15
Pitch o S cm 10
Length . L cm 40
Blade number N - 3
10.2
! 45 4
Figure 2. Section view of hydrodynamic screw turbine.
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Table 2. Properties of the materials used in the screw construction.

Components Material Unit Thickness Diameter
Blades St 304 mm 2 150
Trough St 304 mm 2 153
Shaft Chromium mm 2 70
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Figure 5. Screw placed in the trough
by the bearings.

Figure 3. Manufactured blades bent
by hydraulic press.

Figure 4. Screw and trough.
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Figure 6. The screw is placed  Figure 7. Inclination angle Figure 8. Weir and flexible pipe for water
on a frame. adjustment system. conveyance.
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Figure 9. Pulleys and belts to increase generator rotation.
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Figurel0. Inductive sensors (left) and digital tachometer (right).

Figure 11. Piezometer for head measurement. Figurel2. Inclination angle measurement.

Figure13. Multimeter and power of 10 W.
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Figurel4. Turbulence by the effects of the welding process.

A 5 Las y o aliald Gl (0 GBI (o s0A ) GBS o Sise sl el b ) So Sl 4 aa s L
Gl R 4 e Cunly o el el pdilicaliial Cadle Jala o Wae y ailal 1 (i % (o) CilSE o) aea s 9 2L w

Ofan Jilan 4y il a B aed il We p oasla ki ) jiede 90 U cSGo jlail 4 Jasd o Ay jlad 4 o o5 aiala
G sl o Ll (59 S I AS dgdda s Dg yiede Hlen dsaa 5 Gl b Hlail Ad gl pl o au

9



4 Gl Hla A (sle fa g Cuaal j\ﬁugﬁg)@&}jg@\ ) (8 gmadia B atiia ol ) 0 ) la 48 Al
8 4y 5 280 o ) Jslae 3 g 5 (236 (Ba)sa e 50 aslie (sia (o) 1a Al ol (sleiil Koyl 45 ) sk
sl S ply 25 Sl G5 oA D3 abB dlagl 5 (Sad S L Cuaglie a5 Saas 4S 2,8 I8 il (5
Gl 2505 il 0 e slie 438 5358 i )zl Byl B a8 48l )8 o el 51 5L A Gy 58
A4S Cand 023 Y g (ol (55 (5140 58 4 g A8 Qi (B 55 Gl )3 ek ABALs A sa a5 alagl Gy 58 JAla 4
Cage 4S8 25 ual gy (3505 Allad o ol Byl el 4 Sl 483 1) cud bl s (B Gl
Ll g ot By paly Jows 53 (5 0 Gl (o sA 5 2505 SEEE 15 J5E . R gy (53505 o ahaie (Sai 8
Ay e Ll )

2 Vsana 48 Canl ClS (B ja e i 8 Sl OS5 3 Sise b sl 31 (S p=te Akl bl
Y gena 48 2,1 a5a s 5k L2 lage s 3 b)) s asdie (o lal Al gl b 4BEy )0 50 s
2] ) e e iy 53 S ) e 55y ) ) S (5 5% ) 1) i 50 il e 5 il ) ey
T3 smins A muan 53 QBN Ol s SO Al b QRS L st le gaabiald ) 5B e JL e joaS ad
A Uil emina 50 o853 JAID 52 35 e el 42 45 L 25 oe (i )led 85 (o) 30 S eally S Ala)
D 3 28 T L Qe 52 4S a5l ol ) 3 e Gl ign 123 S0 Asulae 488 5 50 s
AL ek HSAT68 1P I L 6T IP sl Ll Cliadidia )3 48 358 saldinl (b ) guies ) AL &) il

g X O 35
S L3 %

Figurel5. Water inlet and outlet contraction due to the bearing.
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Figurel7. Hydrodynamic screw turbine in lab scale.
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Figurel8. Inclination angle against efficiency for flows of: a) 1.3, b) 1.5, ¢) 1.7, d) 1.9, e) 2.1, and f) 2.3 I/s.
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Construction, test, and evaluation of hydrodynamic screw turbine in laboratory scale
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Abstract

Due to the increasing importance of using clean energy, Hydrodynamic screw turbine has been
considered as a small-scale hydropower source. One of the characteristics that makes the mentioned
turbine to be unique compared to others is its acceptable performance in low head and flow conditions.
Although a lot of research has been done in the world to achieve the best configuration to achieve the
maximum output efficiency using numerical and laboratory methods, but the methods of making these
types of turbines have rarely been examined. In this research, for the first time in lIran, the construction
of a hydrodynamic screw turbine with a traditional method based on common industrial processes has
been described. Then, its testing and evaluation have been considered. The installation angle of 24
degrees was obtained as the optimal installation angle.

Key words: Hydrodynamic Screw Turbine, Energy, Small-scale, Water,
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