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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 Iran, 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.

Cite this article: Godini, A., Shahverdi, K., & Gohari, S. (2024). Construction, test, and evaluation of hydrodynamic screw
turbine in laboratory scale. Journal of Water and Irrigation Management, 14 (2), 329-342.
DOI: https://doi.org/10.22059/jwim.2024.374166.1154

O

BY NC

© The Author(s).
DOI: https://doi.org/10.22059/jwim.2024.374166.1154

Publisher: The University of Tehran Press.



https://doi.org/10.22059/jwim.2024.374166.1154‎
https://orcid.org/0009-0003-6231-0389
https://orcid.org/0000-0001-8098-0931
https://orcid.org/0009-0003-6231-0389
https://creativecommons.org/licenses/by/4.0/

VF¥ Glawsl (p90 o Lol o0 e 090

- -
FYAT-4T) :Jf;//"‘rid U’/“;/ ’h:/I h:f;{)

Homepage: https://jwim.ut.ac.ir/

i

GAElo )T lidio 10 Swolivd g yiud Zwd 59 331 9 9903 T el

EIECI LRI RET T R S

abbass.godini@gmail.com :asbLl, . o)lpl ¢ lied dis e gs olRusils o559l 0aSisly el i g pole 04,5 .

k.shahverdi@basu.ac.ir :asbll, .o)lpl (liod digs e gs olEutils ¢ 559l 0aSuisly el (i g pole 09,5 ¢ Jgtume odiumy 5 ¥

5.90hari@basu.ac.ir :aebll, .l nl chian dim legr oKy ¢ 6,9liS 0uSLiily «ol wdigs g pole 09,5 ¥

LXVCCS

Al wleYb!

oolie ) 5l arie S plgisdr Seeludg )i g ang (S sl edlatul (938lj5) el 4 dgi b ojg el
3 pagparie 55l g sl ey plu & s ) S g o Glogad (Ko el 4B S 15 a2 0050 S8
O & ey S 13 3 o35 slasiegly 42 ST e ol (0 9 €61 Ll 3 ol JsB B 5 Slas el 03,8
8l (gl g bl sl 0nd plol (2231 5 o208 slasby, 3l edlatul b iShis (298 o]y b yg L
Seenlindg)ded g (g Sl g pdS & il 33 )b gl Gln o cnl 3wl ord 4Bl S laow)g £ !
g9 o i)l 9 gl (mps ol 0ud Al Bl o (xto Jslite ol (Sue o (o Jhg) So b

dblyon syl sly cn s Olgisar 4253 VY il aly (imgs cnl @l 4 d295 b ool 4B 518

gy Al il £o3

AARATATARIY- PR W TR
VYY1 6,550 &b
VEXIVNY g pdy g U

ARAVZANER N-vei I TR

:thj'g-)-gls

o

il

Seolirdgpbed o Sors
oo — g5

DOI: https://doi.org/10.22059/jwim.2024.374166.1154 XYA-Y¥Y (¥) V¥ «o,lo/ 5 of cypto

oI o8ily Ll Ao 1yl



https://creativecommons.org/licenses/by/4.0/

\AR Oyl 5 1355 ol / MR loj] ol 15 Solisdg et gt ety Hip) 9 y905] s b

dodo .
BeemVe byl odgame b (slacyyg | odlil b (il of 51 (S0l (6551 SasS s slaelSyys
9 NS o S8 (5l ool 3 e 4 olingy Gblie 3 SasS o (555l AF dpdie g Clgsls
Laghari ) cuul dswgi Jb )3 (sl )9S 53 0fags 03Ul 593 3bolia 3 (Sluy5 (sl (o) (r 58 podiygsie el
g5 b gblie sy o 5551 4 (el oabae ooy o Seolidgten g s owizen (et al, 2013
((YoosefDoost and Lubitz, 2020) ¢l Yb ol s
» g ol (Waters and Aggidis, 2015) cal sad e odliwl 5V )l b ola Ko @ Ol 5o (sl aniiS
Koetsier ) 3¢ o i8S 15 3¢90 Ol 5hos (sl o adol 5,18 9 b Byme Sbgs ylawsly ( wiseds | bawgs il
e iy iz slad S 03,0uS jebdy wesgyng M I LS Jgl )8 > .(and Blauwendraat, 2004
.(Rorres, 2000) 51> )| )8 aslllaodygo 1) (Suolisg,iun

5 e g lasid £ 93 (s logas lond Jae (Seolingyhn slogey ooy olily &5 lagnyss ol
69y Sl ol 5l Jols (9kusS g o Jite Candpol 4 oS 10 gl g (slrdis dtwen <S> a4
4 350 Jate )55 4 (SoSU oy AP Gl & g chd wnd g W2 ) byl @n glen
(Ubando et al., 2022) 1] 0 ,> id >

0392 S yoio aiyygs slipl (Al 3590 )3 «Seoladgyied g Somns 3590 )3 oddplxl sl imghy odos
dlisee glaoy Sl (gl Jlos! jlhaiwl dygly o)l D93 g oy colu ladi] )8 dy50 10 (6390500 Sldlllas ¢
.(Dellinger et al., 2019) &S o MJo5 1y (lg o5 i <0 oz g 4 )0 YO

(Lashofer et al., 2013) cul 0. duog Suoludg)ld g sy (lp /0 B s & o )15 s cous
(Simmons et al., 2017) cul ouds dlpisiy Seolisdgyded g cwys lp SO ply o P8 4 (2B b Cos
Alonso-Martinez et al., ) cul (5908 go 2h S8l 0 (i s o S & Cunl 0ad 02 lis oy o
Sl ladily g C8L dnug i > Sualidgydn g g ot bayiebly poluly g33e Jae S (2021
3 Seelidgyld zo g S gy g il slaialojl plul b (Shahverdi, 2021) b Juols doyd A-/AY
(Lee and San Lee, 2021) s Juols o 3 AF/F (SOl loily (2 A B Y+) YU slacwds

& Cond gy 0Slas glite ol oyl b e Solindgyd g sy b ol @b
ool Jdos 9 4055 g pdaw gl b9, jl (Dedi¢-Jandrek and Nizeti¢, 2019) 35,5 wuditune— b y> (clay95l 55
Gopd Jl b Cygod g P g am Job ohd Cuns g a8 odliil by ot sl bl drwgs sl
s g P g g Job (> 4 (BBl cund (gly digg polie (Betancour et al., 2021) s lo e
(Bouvant et al., 2021) sol cawddy doy> YWAY b ply lossly j3las g g0 +/YY g yio +/¥F (o /N b plp
Sl g ad bl ol 5Slas gy sl «Seoladg)dem g g S 9y 2 9338 5 ABLT adlks
)y &)y (Rohmer et al., 2016) b owyp Seoldgydud gus oy Sl loj 10 (65 (e d51)8 Gollasls



VFF 090 o lass ot ylg 0,490 o sylol 9 of o pto Yy

ol g 4b ables it oy ) edlitel b Sealiydg)ded g (g 903 S ey Ol 5 Sogd oy el
(Erinofiardi et al., 2015) 15,3 o3l oy cdlo (¢l posmegl (claass jl g BME colo (sl sy 2 49

wsli bz Copw Sl poyp lp Seeludg)in g omy Sged S 69y 2 225 9 e adlae Sy
By il Sy 59y 2 45 oy 24 WYl S o b Pl o 3 Slas (69 g oy G g CdD
s g boy i el 3 guoyle K5 g Ab 4l godls (o8 ol gyg 5l ooy i aidle 01d)S Jsen
&5 Mg el Seoludgyhud go oymyes 5| .(Abdullah et al., 2021) 345 3V o] BME puin § K55 05 2V g
Sl clp o5lglS (o318 ol 59 5l 0 odlitnl ()5 o> g 3)9 (4 Mg AlyE 55 b edlitwl OIS T )
.(Durrani et al., 2019) . oalaiwl BMe g ooy

5 Olg sl (b ey Soludg)ld g cpye 3, Nes iociw (sl (2019) Syam et al. Liag} )
W dlge 950 Jog o] g9y 1 oy 45 00 JBg5 glly) s S Jold Ayl digas ad o o] o]
5 bl Omelsd > Glalog) 1 08 sl Seeludgydd a g Bgel S e Vo) () a5 SYgd 4
A oo li! Ltbb):.g L;}.Lé L;Laé” L OJ‘)JSJB peven) Lﬁl)'f Dy 0D cudd jao S5 “9) &S °)-.5 e )l A5 ds b
.(Bauyon, 2018) W ‘_}AM be W9 4.‘9) u_gq 4 Lzzso);

oy colo ©lp C8)S )15 (w390 osSae sk Blo Inld slite 0y SIS A b gy 3 Sles
Juasl (gl 290 ABS Siwdls 3l oy (i o okl jio Joo SO o b Oy oS Sl Blo g 5L
b o oo WV jlad 4y (55 s Y g8 5l SaMS™ 90 b odliia] jio duo jlon a8 &y 095y puo 90 dlio i 5l ooy
Mogn SHe 5 68 2l ke @ 2 Job A8 odlitwl cad ()l Gl yio oo aw Jlad 4 Llesl Elygw 5
3l o 5lo VS8 Job 5 sio sl +/SY Casled cyia sl Yo/¥D (o )l5 Jab &) sl ) askad S
(Straalsund et al., 2018) 34; 03,95 (o )] jl d )3 A+ gllad G &S 0
sl oy ol 4l S5 4 p Y 8 B byl g oisesl 590 )55 de g i ey oSl (g 5lisS
9 0925] 90 9 odd 4l Sueludgylud g cyyh o)) )0 & Cunl i célo b Kkl wlie > adlas
2y 0 )8 b))

lbuﬁs) 9 é‘,o Y

Saoladg st gt 393 - Y

wilee (slacsygld » Jlo slie 93 5l i lp (39800 el 55 Sunlindgrden o &) (weed)l g ey
4]9] L_§J )90 &S Cowl 0ii J.S.w @13-)[‘ Lgl.mo),; )l d]:\.ﬁ’o.?m )] ;iﬁﬁtibs).xﬂ.m & ] M)f )|)§ a:l.é.’.'wb)y
Stk 330 93 Lawgt ol 5 YU (sl o snl bl @00 Ygomn 85 g lond ooy (55550 (slalsial
o Sl alaee g jpae sl b o] g5y 4 S seen glalgal BME Sy g 20 e ddlinS
S o O 0990 @ 9 Cal Coll OME Vgane 395 0 050l S a8 Bl o ph 4y G g e (slroy
.(Simmons and Lubitz, 2021) 15 0 4lbl51 GMe 315 oy B 3,15 939 BME ¢ ooy 4 o Sog8 IS



vy Oyl 5 1355 ol / MR loj] ol 15 Solisdg et gt ety Hip) 9 y905] s b

Magnetic Clutch
Coupling
Encoder
Bearing ——_

ver Arm
Load Cell

Archimedes Screw

Figure 1. Schematic and geometry of the Hydrodynamic screw turbine
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Table 1. Screw specification
Parameter Symbol Unit Value
Inner diameter Di cm 7
Outer diameter Do cm 15
Pitch S cm 10
Length L cm 40
Blade number N - 3
10 “
3 @5
10.2
45 -
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 3. Manufactured blades bent Figure 4. Screw and trough Figure 5. Screw placed in the trough
by hydraulic press by the bearings
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Figure 6. The screw is placed ona  Figure 7. Inclination angle Figure 8. Weir and flexible pipe for water
frame adjustment system conveyance
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Figure 9. Pulleys and belts to increase generator rotation
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Figure 10. Inductive sensors (left) and digital tachometer (right)
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Figure 12. Inclination angle measurement

Figure 13. Multimeter and power of 10 W
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Figure 14. Turbulence by the effects of the welding process
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Figure 15. Water inlet and outlet contraction due to the bearing
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