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Abstract

This study experimentally investigates the effect of the number of blades on the performance of a micro siphon
turbine. The number of blades was varied from two to six, and key performance indicators such as inlet flow
velocity at the channel, water depth in the upper tank, rotational speed, torque, current, and voltage were measured
under the same conditions. The results show that as the number of blades increased from two to five, the water
depth in the upper tank rose, while the inlet flow velocity decreased. During this range, voltage, rotational speed,
torque, and current generally exhibited increasing trends. However, beyond five blades, performance gains diminished,
indicating that the turbine's electrical output was optimized when equipped with five blades.
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Fig. 1. Schematic diagram of a siphon turbine.

Table. 1 Design specifications of the prototype micro siphon

turbine
Description Symbol | Dimensions
Total length of the siphon pipeline L 1.98 m
Diameter of the siphon pipe D 0.10 m
Total head H (0.89-091 m
Elevation above the bottom of the upper tank| h 0.097 m
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Fig. 2. (a) Schematic design of the hydropower plant and (b)
experimental setup of the siphon turbine.

AA = YAHH)E 7 e =z g Aol 285 Tl FAIE
sk, o= 5 E WAt fF UAE 7] oflvA = ek
she ez FAAE A e AeRet JE2" 9
A, Aol B BA, wAY Edlols, WY, Sl
=734, Xd%‘ 2 AR = ZW o= FHM, Aol TEe
¥ PVCE A= Q. R4z

% 7H—.—1?._— Z 160 mm, =°] 300 mm, Z°]
1500 mmeoltt. &2 Ae2E Fof A5 sl FA=
g 59l skt 2= olsHrh AolH E52
FAo g S oA Y glolke #AFE 75T &
CAbold BE U £k f5e® 3]s, oo
Agohs 25T M EaE TANA F2 TR I3
52 Tttt o] AL H3 dAd 2% WS 7
AA 7] oAz wghdbn, A8 3 Addde
A4k 300 W Sttt AR ulE 34 A7l
P BFACE HATH] 2 E(MDS50-16)E 53]
AR DO=E ARstdh. A dF7e dAd FavE
(3280-10)¢ S "B E Abgsto] SHsIACH, Fol=
10 W LED = (220 V)& 14%3& TAstact.

[v
Ry

.l

_{

=

ABE AR R R B 5 2014 Saselon)
Sels BUT BAE FAT A 29, 39, 49, 59
6902 BotiA Aol HastArkFig 3. A% Sz

2
14.4 cmolth, ) e elol=

FA o whet st
stgon, I Mo 72 — 11 L/selet Eeol= = 4419
g A 2 e ARt WS WA 2 E} Edlol= 47}

o)

Fbeta ol 2Are A9 §4 A% 9 EUE FAhE
o, Wil ol 47} Ao #F Eagon
ol Aot 5 gloms g 7o) iy o

Zeof Tja] WHAE Aol @ A== =Asiqc)

il éﬁé Eal RYEY stk RE AP FY

ZelA ‘i}% —’Fﬁﬂo}f’q AgAe stRstgon 7k A%
olH L mHgtez Aesteich.

2 OE%LOM *}%% Atold Fabe mzHEe aow

SB(hubje EFlO|=E ARG F4UF 9% I

Journal of Wetlands Research, Vol. 27, No. 3, 2025



272 AtOIH 7|8t A|ARLS 285 S20|E 4 3l MHE Ofo|AR A3 WMo

]

i

o

rd

9Dy Beol= Eere] wAoln, 51 AADL F4
wo] Aoz Folhet, AolH S2ke] 947(D)L 95 mm,
S| B A ()& 25 mmo]™, Z7H]|(d/D)&= 0.26°]tt. d/D

e 182 5 14 2 e S B2 9IS A,

3.1 3| W3}

Fig. 4 Se0o|E ol g 219 JH4E HoE
Elol= 71 2700l 57 FTete] et e 3
37 F& Bk o] FeME EdlolE o] Fvt= <
=9 258 T fa WHo] aHa, 29 HE
FEQF T7olo] B B2 2 oluAIZE el avpaor g
' Zor 2AHEH. £, 29 oUAE v aedor Ft
o=2x 33 deo] FIE Aor drtdn. Iy Eol=
71 57 oo r ISR S3g S7F Fol At
Haste AFE el

ol EdlolE #9] W=t T7kE sl FA FEoll et
Aol S7tskal, FAlel ke o3 WA FA AREA
A 24 wgAdo] Askd H| 71]lske Aoz Azttt
ol FFe FHH R FA A Tt A E

#Ho]= 4=(optimal blade number)= 57121

i)

Ho gt

|

Ol

Rotational speed (rpm)

4
2 3 Blade number

Fig. 4. Effect of blade number on rotational speed.
3.2 23| 20| 40| W2 MY} HE

Fig. 59] A1 Aol & 4= Qizo] ol AfolH 43fe]
A ARE B0 4o] Mslel et Eaigk 2ol
wort Beflol= 47} 2helA 67 kel whet &9
Ao} 5 BE A OR STHe 4 Uehi. 53]
oo 471 A Wk A 9 AR A5Eol
AiA g 27 epow, ol whet fape] ofuix] wek
2ol 7Y 949 Ao WAHgT olee Avks
lol= 47} Z7katel] wret gAl9h Eeflol= zhe] A%
qo] Shrjsl, Bo| &5 oAt Bt mgHow A4
oz AYHY WEoR sAsG Jet Beols

7 e ZTH ol EE A W ARe] 57} Bo] tha

Mo r& me
oft 2

>

(a) (b)

(d (e)

Fig. 3. 3D schematic drawings of siphon runners with varying blade configurations: (a) two blades, (b) three blades, (c) four blades,

(d) five blades, and (e) six blades.

Current (md)

20 %

\

AN
2
A
'%, - -

EAET T &

_— 5
T
50 N—" 3
z

glade number

(@)

Voltage (v)

R
N

® N
(Y 52\ T 6
T E
-
50— 3
2

Blade number

(b)

Fig. 5. Effect of blade number on (a) current and (b) voltage in a micro siphon turbine.

SREAISIE(R| A27 3%, 2025



e 273

s B3] YA, o= Befol= 9| AT F7p
52 Wokek, Aol WRelAS 5 A%

g HR e fedord oy Ad ass At

E3 Beo|= 4 F7bo] mE 4ate] 3 B4 Z7h oA
e 116]]6]-»‘_: Qolog zkagle y1=Xo| Qlct walA
L Belol= 47} S w) vle]2z Ajolwl 4Ato]
7148 &9 Aso| HASEHS Felst & 0104011] 01_1:
S ooz 42 ALRO] A A Bellol= 4 24 9)
Fad 44 zoz B89 4 9 Aol

Ede 718 £83 3 (ME ol gste] Atsolom,
g 25 0.75 - 0.90 HY
% 0.752 7}%&6}‘214 £t ME = 7t wE E3 ¥st
g A3k(Fig. 6), 7] FioA= T3
E3 57}7} = oy, 94 SdolE 4 ol 4R EE
ZS7H&o] 43| HAasHAY 258 EArt fhashks Heel
WEET SHolE 47 2704 37hE FUHeE o B
EFX 0.0266 N'mol|A] 0.0288 N'mo.&2 Z7}shH, oF 8.36
2] S7HeS HAt} o]ojA] 7oA 472 F1st uff 187
%, 47MoIA STNRE 9.62 %2 Z71Heo0] HAF fashe e
LERY )

g, Eglo|E £7} 57eA 6712 S wiE EAL
0.0374 N'-meJ| 4] 0.0376 N'm2.2 0.39 %°] 27182 7|12
SttH(Table 2). o]=|gt Ail= EHlolE 4= 7Pt 4 A%
ol FHAQ FFS nA|A|gh, 1O 837t GA S04
SHAIZE Holg AJARRITE 2719 EElolE & S7EE s
E3te] HE HHo] yolx|a, A a-go] FEof

r

l‘

OPH rr
1% ﬂl|

E37 7}
=del= gt
A 9 dR
U7t mgA o Adex] 2o}y, 952 of
ahggro 24 AH A9l 2)He A5k ool ek, @—;—eﬂolz
47} wobdel wet 7ke] B4 wRlET} AA, 5AT 59
ZAeME 214 Hkesdo] AotEs o A8 o glrh

gtk 2e 2eelsst 9 48 zvetd,
o] Fop WA 7] 5EL

]_
=

Aol F7tsHA " ol

Torgue (N-m)

B\aée nurnber

Fig. 6. Effect of blade number on torque output.

Table 2. Variation of rotation speed, current, voltage, and torque
with different blade numbers

Blade Rotation speed | Current | Voltage | Torque
number (rpm) (mA) V) (N'm)
2 181 9 42 0.0266

3 209 11 43 0.0288

4 242 13 50 0.0342

5 252 14 53 0.0374

6 251 14 53 0.0376

Table 3. Effect of increasing water depth in the upper tank on rotational speed, current, voltage, and torque

Water depth (cm) Time (s) Rotation speed (rpm) Current (mA) Voltage (V) Torque (N'm)
10 250 13.0 52.0 0.0344
20 248 14.0 52.3 0.0376
14.4 30 251 14.5 52.4 0.0385
40 253 14.4 53.7 0.0389
50 256 14.5 52.8 0.0380
60 252 13.8 53.0 0.0369
10 260 15.0 55.0 0.0404
20 264 15.5 56.0 0.0418
15.5 30 262 15.0 57.0 0.0415
40 270 15.4 56.5 0.0410
50 271 15.4 56.0 0.0405
60 273 15.6 56.0 0.0407
10 288 19.0 61.3 0.0515
20 293 18.7 61.9 0.0503
16.0 30 289 18.9 62.2 0.0518
40 290 19.1 62.0 0.0520
50 292 18.8 62.4 0.0511
60 295 19.0 62.1 0.0509
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