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Experimental Study on Output Characteristics of an Opened
Circumferential Flow Type Undershot Water Turbine

Soichi SASAKI*, Yumi KUROKAWA** Yuichiro OYA** and Yorito MIYAKE***

In order to recovering the small hydraulic energy that of enough flow rate but the low potential

head, the output characteristics of an opened circumferential flow type undershot water turbine was

evaluated by the model test and the numerical simulation. In this experiment, the output performance of

the water turbine which is the number of blades 8 and the pitch angle -30°was the highest. When the rear

inclined impeller rotated one pitch after touching to the water surface, the circumferential momentum

and the wetting length of the impeller became larger than the forward inclined impeller. In the case of

the undershot water turbine, we scoped that it is effective to design the number of blades ap propriately

small number in order to not impede the conversion of the momentum to the rotational motion for the

blade in the water.
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(b) design parameter of the impeller
Fig.1 Test impeller

Table 1 Main dimensions of the impeller

Outer diameter , D, (mm) 467
Inner Diameter , D; (mm) 89
Span, L (mm) 400
Number of blades , Z 6,8,12, 16, 20
Pitch angle, o (° ) -40, -30, 0, 30
Chamber angle, 8 (° ) 40, 0, -20, -40
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Fig. 2 Experimental apparatus of the water turbine
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Fig. 3 Schematic model for the numerical simulation

Table 2 Main dimensions and the driving condition of the actual water turbine

Flow rate Q (m¥s) 0.8

Chaneel width W (mm) 1300
Channel hight H (mm) 600

Channel area A (M) 0.78
Main flow velocity V  (m/s) 1.03
Outer diameter D, (mm) 1400
Span L (mm) 1200

R H—T7 v —% UNEZ T v F, OPB250F) IZ & -
THIE SN, KEOFE Q1. Ny 77 %7 Efi
DO CRLE I E R (% L&, PORTAFLOW-
C) ZWYfHFCEHMEIEND. KEOFMEIX, D)o
JEHEE 4 & R E C, OB TR S LTV .

. 2Tw

[ — 1
»9QAH .

P

Z I, RIZPMBEEE, o XAEE, VIIAKN Hi O
FHENLE BT S W E S FEETH B .

3IEMNOEKMEY I 2L —a VOMBITET V&
RLEbDOTHD. 2 ITITEKED AR
FENTWAD. Fi <RI B 00§ i ~T ¥R 1L (L R
HICHBEINEEBKELRLCTHD. #itHEIT
0.8m3/s, O ELHFHITHK 1.0m/s THSH. FBED
[B#REIE 10rpm [CERE STV D, R oBER I
RN G2 HAv, TR R I REE O 42
BzZbhTWs., ZOBEYI=2L—v 3 TiE, K
HPEREIEE R ALEIEIC L » THIF SN TWD . KED
B I A ERZ OKORERESNC L S HEmEIIIC X -
THEbL LS.


aa46822665
テキストボックス
下掛け式開放周流形水車の出力特性に関する実験的研究


400 T 1 .
g .
- i
= 300F |
= :
S 1
o i
\ N =10 rpm
H V=10m/s
200 — '

L L | L | L L
0 10 20 30 40 50
Number of blades , Z
Fig. 4 Relationship between the number of blades and

output power
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Fig. 5 Characteristics of output for the number of blades
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Fig. 6 Characteristics of output for the pitch angle
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Fig. 7 Characteristics of the output for the chamber angle
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Fig. 8 Characteristics of the output for the setting angle
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Fig. 9 Relationship between the setting angle and the

output coefficient
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Fig. 10 Modeling of the momentum around the impeller
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Fig. 11 Relationship between the phase angle and the

normalized momentum for the rotation
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