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A Study on Double Flan of Wells Turbine
for Wave Power Conversion
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Abstract

A numerical investigation was performed to determine the effect of airfoil on the optimum flap
height using NACA 0021 Wells turbine. The five double flaps which have 0.5% chord height
difference were selected. A Navier-Stokes code, FLUENT, was used to calculate the flow field of
the Wells turbine. The basic feature of the Wells turbine is that even though the cyclic airflow
produces oscillating axial forces on the airfoil blades, the tangential force on the rotor is always in
the same direction. Geometry used to define the 3-D numerical grid is based upon that of an
experimental test rig. This paper tries to analyze the optimum double flap of Wells turbine with the
numerical analysis.
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Fig. 1 Schematic of Wells turbine
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Fig. 4 3-Dimensional grid of a Wells turbine
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Fig.. 6 Pressure drop coefficient against
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(d) angle of attack=30"

Fig. 8. Streamlines flowing over suction side

AYAT At AW O AL gAY 2=
s19) ANA po= B o Je AN

-619-

=
2

i
2]
2
X

rlr

e L
4 o

o
o
S

, b
t
Q'L
an

fir ko lo
T

¥
=

z=8, £e9¥ s=072, 7 a=1
2° o zAsAM HEZFA 0.0%AA 2.0%7HA
Wwalet o HEPwelMe EEX Ut FAE
HeF3 gled, Fig 99 245 29 o EEH
o] Z/ESTE e FA9 pressure sided#
A rEo] FolA vt WEEHL pressure
side®} suction sided) Y¥HEAE FH LAsE
o &M FAHF GE dEEH] AZ
G2 gy A% 7R e YEREENL
o 4 gt

Fig. 10~12¢ 9¥3 &SR djgdt 224
9 gEAsAs 2dn ZE€S JeEhx 9

9. QEEYe) AAW ALFZ 2aAdSF,
AAAGE BoldE AFE Holm YA LE
& HBER 05%IM Y EE 5EE Boln

7b 05%0lFol e WoplE AFE Ho

£

W, 97 25" AAMEH A
th, aelx gz 307 oA
93 2 Hvortex)F7t VA
Az B o 435 FFA d&EE



. N " i "

0.0 05 1.0 15 20

Double flap (%)

Pressure drop coefficient

(a) double flap=0.0%

Fig. 10 Torque coefficient against double flap
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