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Abstract: In this study, the hydrodynamic characteristics of Weis-Fogh type water turbine were calculated by
the advanced vortex method. The wing (NACAO0010 airfoil) and both channel walls were approximated by
source and vortex panels, and free vortices are introduced away from the body surfaces. The distance from
the trailing edge of the wing to the wing axis, the width of the water channel and the maximum opening
angle were selected as the calculation parameters, the important design factors. The maximum efficiency and
the power coefficient for one wing of this water turbine were 26% and 0.4 at velocity ratio U/V =2.0
respectively. The flow field of this water turbine is very complex because the wing moves unsteadily in the channel.
However, using the advanced vortex method, it could be calculated accurately.

- J|5AO - F, o 2ole #eshs ek ¢
4 smol gyl F, @A Agste vieke] 3
c gAYl hoo =S
C, Rl AgEe o el A% he 7 FE A
C, Aol mgsts vl W A% I U I e
c, Zo 42 S e
‘, ore] 7| 2= Sy AAEH
b e e b AR EE B A7
R SREEIE
¥ Corresponding Author, rokid@gnu.ac.kr U D A
© 2014 The Korean Society of Mechanical Engineers |74 c G =9 oEEn




204 =
« cd9 v HYg €97
n ke a&
P Al U=
T B WY Ae-Y

Weis-Fogh®| AYF22 g2 AEAF Weis-
Fogh7} 2217}%0] &3 (Encarsia Formosa)®] 2}l &
2= 2k o] gAu|gs gl o8 gk

553510, a80] F2 JEAy|Fo|th Al o
He] Uil 2298 400Hz A=, Y dolet
o] HypolsEHER AL oz = 30
Aol FHASFE 34 Tolar, 3 G599
ARE dEA EIAT Fro R L 16030,
o] dolux FoAle Al drlel vsiA 4
A7t w9 AA, &F FA S A7 Q)
55 & &tk HE AKAdolA ety al &)
= | #3AE A

J,
A ofel A9 ABA Y Fdto
E311 94, Weis-FoghHlAUSFS §&

k3] W gloh A=

74 o] WMAUFS FAZIA &% AEE A
B, Furber-Ffowes Williams®E= &7 37|57
o  Weis-FoghmlAUFe AElE HE8AA 57
o] &5 PNk B gvh Tsutahara 592
o] MAUFY 22 RAE AupEz7)e] H-gA
FRAZI2A v frEehe HAa, Eet o] HA

e W IO U FE/|0F Aol 54

=0

2T E o83 A 2 23
7ol Ags e FAS Aok A 287
A LozA 5o Aol FEEA g Il
A WAz a5E FA] AT 2
d 23 298D Yk £ RV o] WAUE
2 588 74 wAL Aoksel FAALS Fo
o MAUF] SRS FATS et
web B A Anod oo] ¥ el &

J[m
oX
o
N

N4 ehgieo 2 wloka)laa)

1 VAl
J Jp v
- P |
|
1'» ‘ E»y

(a) Up stroke (b) Down stroke
Fig. 1 Model of Weis-Fogh type water turbine
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(a)Vortex distributions (b) Equi-vorticity contour

Fig. 2 Streak lines for one stroke of the wing(C=
1, h=25C, r,=0.75C, a=36° U/V=2.0)
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Fig. 4 Time variations of C,, C, and C, on the
wing for one stroke (a~e on the figure

correspond to a~e points on Fig. 2)
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Fig. 5 Average force coefficients of U and V
directions with the position of wing axis(C
=1, h=25C, a=36°)
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Fig. 6 Average efficiency and power coefficient
with the position of wing axis(C=1,
h=25C, a=36°)
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Fig. 7 Average efficiency and power coefficient
with the width of water channel(C=1,
=0.75C, a=36°)
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Fig. 8 Average efficiency and power coefficient

with the opening angle(C=1, h=25C,
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