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Hydraulic Performance of Vertical Axis Propeller Type
Hydro Turbine for Small Hydropower Plants

Chul-Hyung Lee-, Wan-Soon Park-

*Renewable Energy Research Department, KIER. 71-2,
Jangdong, Yusongku, Daejon, 305-343, Korea

ABSTRACT

The propeller type hydro turbine model with vertical axis has been tested and analyzed.
The blade angle of turbine model were designed to be varied according to the condition of
head and flowrate. When the changes in head and output were comparatively large, the
efficiency drop were small, so the efficiency characteristics and stability of the entire operating
condition were maintained in good condition. These results showed that the developed model in
this study will be suitable for small hydro power stations with large changes in head and load
such as sewage treatment plants and agricultural reservoirs.

F2IIE80] : Hydro turbine(5-3}), Propeller type(Z 2 2] ell), Head(:+#}), Specific speed
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Fig. 1. Sectional view of experimental hydro
turbine model.
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Table 1 Specifications of hydro turbine blade

| Pitch
Station }?ffrf)s angle |Solidity (C;(r’;‘)j Airfoil
(deg)
1 | 597 | 617 | 12 |[1125|NACA
2 | 666 | 633 | 1.18 |1234|65-29
3 | 734 | 649 | 116 |1337
4 | 803 | 664 | 1.14 |1437
5 | 872 | 677 | 112 | 1533
6 | 941 | 690 | 110 |1625
7 11009| 703 | 108 |1711
8 | 1078 | 7.3 | 106 |1794
9 | 1147 | 724 | 104 |187.3|NACA
10 | 1216 | 734 | 102 | 1947 |e5-206
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Fig. 2. Photo of experimental hydro turbine model.
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Fig. 3. Schematic diagram of experimental apparatus.
Trans. of the Korean Hydrogen and New Energy Society (2003.6), Vol. 14(2) 173



o

@
I w
w

o
N

Efficiency{%}, Flowlate( o /s)
=} o
'S a
- ~
[
Power(kW)

)ﬁ

o
@

-0 Aowete{ m/s)
-t Efficency{%)
-O- Power(kW)

Power(kw)

Etficiency(%) . Howratel m'/s)
o
=

©
X}

D~D~—{}—————1}\D\D 05

& 67.5 0 7.5 ) 75 a0 &5
Ach Arge

Fig. 4. Variation of flowrate, power and efficiency
with pitch angle.
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Fig. 5. Variation of efficiency with head.
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Fig. 6. Variation of efficiency with specific speed.
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Fig. 7. Variation of maximum efficiency ratio with
flowrate ratio.
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Fig. 8. Variation of maximum efficiency ratio with
head ratio.

T ALz gAZe] 75° Q AejAMY FAE
71293 B2, o] He Hhaed #e 71EH
HEg 7. 23en, 7zt
zte]l g2 Heol 35m, 7.°] 0850ich. AAA
oj9le] FAZPAAME FHAZo] 1" 4 WUzt
gez, Gzl A4 0714945 4]
73" olaL, dApu| 7 Hj]l 14299 ™ 78" olth
T2t 45& HESS AN T4
HEENIS Fard ABD)E 498 2,
Fig. 9ol Mg} o] 7|29 HdAd £a53 22
FUE o)FA Hol FAAHA} dwsiA HRA
=& gYstAt

Trans. of the Korean Hydrogen and New Energy Society (2003.6), Vol. 14(2) 175



Oldg gt
40 T T 1 T T 1 T
20} . —
Neltonmrbines

10 Ao

sl -

5 Axial machines —1

d, al- —
2 - Propellers 1
Radial machines 0.80 =7
.0 O o -~ oy
oal FESLT ]
o @

0.6 |— i —
0.4 | 1 11 i 1 | - {

0.1 0.2 0.4 06 0810 2 4 6 810 20 40

Fig. 9. Ns-Ds comparison of experimental hydro turbine.
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