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A Study on the Design of Wells Turbine for Wave Power
Conversion by Various Flap Shape (1)

Kim, DK.*, Kim, JH**, Choi, Y.H.*** Bae, S.T.*, Lee, YW.*** and Lee, YH.****

ABSTRACT

A numerical investigation was performed to determine the effect of airfuil on the optimum flap height
using NACAOOI5 Wells turbine. The five double flaps which have (.5% difference were selected. A
Navier-Stokes code, CFX-TASCtlow, was used to calculate the flow tield of the Wells wrbine. The
basic feature of thc 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
detine the three dimension numerical grid is based uvpon that of an experimental test rig. This paper
tries (0 optimized disign the double flap of Wells turbine with the nwmnerical analysis.
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Fig. 1. Schematic of Wells turbine.
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Fig. 2. Double Flap.

B Aoz L2ER AFGA A AREE N
7b 9l B F99] 33l Y=EN P TaE
a2 A4k A EA YAL CATIASE AHE3he
rdl®) dgon, 243 FAdolE e FHEIAS
STLHU@ A o HEAR & )42 93 AxA33
3|4jo) B g3 wduolE)E HEsINTh A=
2 A9 2o F3U40 1YY 310 2E UF
22 AAH(Structored multi-block grid  system)E
AZAIE WS ad. E§, 4L s AT
CFDE=E= HE7|AIE AEdoR Mg = Jle
CFX-TASCllow g ALl FA Q5 SoA 4=
Eile] FEA S-S SR HskE FoddAe] &
sloj A& 8 St

CAD,/CAMEE] =123 Aoy A3 E 20043 9

14, 0ol9%

2. @AY o ALK}

2.1 YZEY 3R By BUY

AR tldod A Y2ENE Gl Az
o oal dAAZ, ALY 2IL Fig. 30X BE v}
9} 72o] 19941 Warfieldo| M @& Y=E{R dlo]
BE o £33, NACAV0152) Ao o]Fo7
R ERZEE &8 AW HEo) XA 2
on, F7le F71ABE Foted 2P FUT
Fatol FUS, eRl2 Ay R m}ziibr/h
o) glet. 2|3 3-D AAHY Yol QoM ERIe) g
S} 530l 304 o8 44 gl Fig. 4914
st 4Fo| @ 7lel B FoAR Ty XAy
714 DiPeriodicyd #1271 & AHSTro. = 8710 1‘4]r:f_}
Atzde dessiia

2.2 HlLHAX ] o
4:;(] -HM 733;].0] A]g]x-lo“ JH & Q3RS o)A
39) shi7} AR Axjel FAFA} ¢ 5 3
cr B ApoliE 34 48 o B2 AAAE o

Fig. 3. Eight bladed Wells (urbine rotor.

e
" outlet ]

Fig. 4. Computational domain.



EARY Wl e Mg

Fig. 5. Three Dimensional grid of a Wells trbine.
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Fig. 6. Streamline flowing over low pressure side of blades.
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