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Internal Oscillating Flow Field Analysis in Air Chamber
of Wave Energy Conversion
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ABSTRACT: This paper deals with the internal oscillating flow in air chamber and duct of an OWC-type wave energy converier by
numerical analysis using commercial CFD code, FLUENT. Whole oscillating flow from OWGC-type chamber to outlet through duct was
solved by unsteady analysis in order that performance of wave energy conversion was made better. Results show that whole oscillating
flow field of this system in unsteady condition. Duct shape at setting place of turbine is curved with elbow, because profile of inlet
condition to turbine is important in its efficiency. This paper is found internal flow in air chamber and duct. Also, this research was
found effect of duct shape.
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Fig. 1 Air Chamber and Duct Geometry in 2-D Sense

3. Haizin}

B ASEES 7R FHeF B =79 e
B2 5 (2005)0) AHEIAY AArY vt BiTh
QPRE DAL el $HYL neAT HBU H8D A
o, 3714 vle] sl wslE nelshel shel aswel T
e g7RE ¥R Azdel A5z 342 A 2R
AR e B FUF GEA BASE F3A0l 1
o 5 N A8e AVS S dH T4 2 44
e} $89E a2 RABLA Shsich

2NN 499E B Bag F7e 247 014m, 229
i1, oju) Reynolds Number+= 4.07x10° o]t 71X, Zele Do
F&2 DoAY FBEFEY). F717F JYEUA {59 d=
AEE 3377 Avkd Y5l IRY SES Bolm (R
& 2, 2005) B =EXE 3F71AY 58S ARG Fg
26 5 A% 4% wzE B AYY AR Ax IV
FRE A4 "o} o] FELFIE FHE ANY B
¥ 599 gEA % 2to)§ RolX gtk FUF =
MNE fEajolE Hole Aol AAXNY BAE AT ok
g F24 g€ ) 7Qse GEA 59 BA, 22l ¥
Zlaue A5 23 e 53N 28 3 S
Q0] = Aoz BYHETh FIF AN o) AT AN
719 Aol "astelel wddh FAUCA Bt FH)
2 229 7T 449 AN AFME {39 zele
UeRtA) algich

1 ——a&—— Fixed Inlet Condition

—&— Moving Inlet Condition

Q (m’ls)

Fig. 2 Time Series data for Flow Rate at Air Chamber
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Fig. 3 Flow Pathlines at Max Velocity as Boundary Condition
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Fig. 4 Flow Pathlines at Cone-type Air Chamber

‘.Q 9D2
|
- 11D,
13D,

0.8

[ —e—t=225

b 275
[eer®-es 2,25
..... Beee 275

} Column Type

} Cone Type

y/D,

04}

02

0.8

OAB —Q—t 225

[ —A— 275
. 225}C0ne Type

gafrse 275

} Column Type

y/D,

0.2 -

—o—t 225 D
. 275)Ccunrype

0.2

o# Ml 10
u (m/s)

(c) 13D,
Fig. 5 Velodity Profile as Air Chamber Type

Fig 5% 37198 Ay B¥le] 439 XHS dEelA
24 BFT ok F7143 HE AARI} 44 A
o} Reele Aol Ul Blasjel nsked, TN
Fig 490438 452 Ao)7t tha Agen) HedAs A
2o §52¢ nolx I8 ¢ 5 Utk

- 429 -



4.7 o

HEREH 4 % HE WY 45 A4S SdelA 3]
AzRE fY5E $BF 18] HES AX 72 AL
£ el tiA uAY NS ST YAze YEo
gulo] AA)s]o} 97] W EMIZEA) EFAN sHaislelof 3
A, Bule] G wAs §714 R HEY URiEel o
s14 W shastech

Of

1) EAe T (200504 AR gddg 3714 4
HE 7% a4 A7IHAAN AAZRA 5 RSt dA
2 99 idd dfFHe IV AFRE A3 2584 5
o At At A9} vaSHEY & ZJolE KolA] ¢sk
o FYE 4EA1 fFo] Bl 59 @X(Setoguchi et
al, 2003)& BEuA] B ol 354 He g 719
st A §9 #4, 283 7AW AR 219 g
Blo] F53A 28 ] T 708 Aoz dady Ho
AEF AME i e olE et £ BeE Ayl
e A7 BAF Aoz A o) ITE 5 AAX
4 FY gelA 2= o]3L mo A5 oz Ao wy
e ZAIA S WslE neshe ARgoer 1 93 1z
azx Fuck

(@ #7143 Qe AAR Gyl o8 dBe WAge n
it dERt FAS W7oz A Columntypest
Cone-type© 2 A%} REdA A Fgol Bt wag 5
Psged, 3719049 §5& Conetypeclq Bl ujz
& BES RelFYw, o] A GEANE AR Ae)
L HES BATYU AAY §4 94 3714 W F45
& 5 4501 9UL )8 348 NS BN 25 54
ngE Ao sy APES} Bastthn Bewc

2|

ot

B ATE PEAt A9z suE "R 83
7% MY 2 B gATHe] FRAFPEIISA)Y A7
7 Z 9¥QL yaln], A7 xde) A=Yk

g s

A, dEF 3718, 34 (2005). “OWCE w{wd 3
zel 714 B 9E WR-FEsA”, 58 Fe s3] 2005
d FAgtEd3] =83, pp 219224

B71& (2005). "tz 483t Z1eAL, T GAT
AT BIA.

44 (2009). AT HPIHA FEATAY, BRAYA
T AFEIA.

Boughamoura, A, Hafedh Belmabrouk, Sassi Ben Nasrallah
(2003). "Numerical Study of a Piston-driven Laminar
Flow and Heat Transfer in a Pipe with a Sudden
Expansion”, International Journal of Thermal Sciences 42,
pp 591-604.

Mizushima. J, and Y. Shoitani (2001), "Transitions and
Instabilities of Flow in a Symmetric Channel with a
Suddenly Expanded and Contracted Part", Journal of
Fluid Mech. Vol 434, pp 355-369.

Hyun, B.-S, J-5. Moon, SW. Hong and Y.Y. Lee (2004).
“Practical Numerical Analysis of Impulse Turbine for
OWC-type Wave Energy Conversion Using Commercial
CFD code”, Proc. 14th ISOPE, Toulon, France, Vol 1, pp
253-259.

Setoguchi, T, S. Santhakumar, H. Maeda, M. Takao and K.
Kaneko (2001). “A Review of Impulse Turbine for Wave
Energy Conversion”, Renewable Energy, Vol 23, pp
261-292.

Setoguchi, T., Tae-Ho Kim, Kenji Kaneko, Manabu Takao,
Yeon-Won Lee and Masahiro Inoue (2003). "Air Turbine
with Staggered Blades for Wave Power Conversion',
International Journal of Offshore and Polar Engineering,
Vol. 13, No. 4, pp 316-320.

200003 09 0 dx HF
20009 09 09 ¥F $HE Y

- 430 -



