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Investigation of Validity of Characteristics and Optimal Profile
Predicted by 2-D Numerical Analysis of Floating Type Wave
Power Generating System with OWC
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*4Department of Mechanical Engineering, Graduate School of Engineering, The University of To-
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A floating type wave power generating system has an Oscillating Water Column (OWC). The device
captures the wave energy using the heaving, pitching and surging motion of the device and the heaving
motion of OWC. The two-dimensional numerical method for analyzing a floating body with OWC type wave
energy conversion device is introduced where the eigenfunction expansion method is described under the
condition that the linear water wave theory is applicable. It is confirmed that these solutions give good
agreement with the several experimental results in the previous paper. The two-dimensional optimal pro-
files are eliminated according to the different conditions from the high efficiency, i.e. the minimum size per a

unit power and so on.

Key Words: Oscillating Water Column, Wave Power Generating System, Numerical Analy-
sis, Fluid machinery, Ocean Engineering

1. #

HRENKFE(Oscillating Water Column : OWC)HRIDI
)P BB TR EL R — NIV ST
W5, ZEREI TR T R X — AR E 2R D=L
F—IIEWTHEBTHY, BRI —EUIZOFE
IZLVBREN S LD, 22K 4 — B IR E A BT, 1118
AR THEIC— HAICAEE TEDY =L XL —E V)
FIZHWLN WD, ZOX—E NI —ERiE O FT
XL S —E U EEA I BRIZHD Y, 2R ENS
IR ART eI T TN TED, R ERMEELT,
W IRINDZER i~ D TR — 3R (2R T IZBRY
WL — ) LERENOTE IR, ENKEO E
TEHEENSEECTHY, IV NSRF A TE O FLE

i

*IEFRAZAT 2007 4202 H 28 H.

A B R R A TR0 (T 113-8656  BURUAR SURUX AR
7-3-1).

OS2 (T108-0073  HURATEIX = H 4-15-29 —HIRT
73—k 3F).

SRR A — (T 8A0-8R (B R i
AT ).

E-mail : wells@cfdl.t.u-tokyo.ac.jp

— B LD ZER B NE S DD IR O iR B
MNEEGEERICIDED BN TN,

WOIMBIRTE ORI B iR % SRR L LT BT i L0~ ®
IXEBRT —H DTN/ L R T HEERGERLD
— BT B TH D251, 82 DZERETR
Wk AR IR R C LA MERRL EE ThHY,
SR EHAERENT O TN DR AT DL DO 5E % i
DHZLEDRD LTINS,

AR ZE CIIE A AT |2 L FRAAR T R = R L —
BRI E ORI HIRL, Bali ARz oW TR
FEATO. ET, BAEMTE RO L AR T D7
b, FRHTHRI G LT DIRRD FEBRfE e & LB URREZ T T5.
INDORGEZ IR, =R — IR R, 2t
AR, F i, ROV EIHC R
RIZOWTHRFZETT.

2. BUEMRMTIC & B HEEFEE DRREE

2-1 BIEARIFER  WER R 2 — (B,
WEPERFZE BT ) S FRERBR ) 1O B C FEi
U7 BB SEBR D 2R TEIF R TR DN T, fEdEk o EI 1

ili



2 UTTHUERRNTI = & DV AR e ARG E IR E D 24 1 & Bl AR OIS

SR DEAERRHT O 24TV, FEBRFE R L O iz Ly, fif
WO EE ORFTE1To . RUTEER 2 e 2 —C
Fhig S A7 BRI E OB K Z R LT D T FEBRIE
I A% [ B LT R BB SR AR LTk iB o 2
FCEBSNTND. FREREOFRITTT O 2ARD IR
THBERRE SN, ERHRIGIVRIBIZ > TVNA. E,
RO ENTIZ OO L85 IICHHE R T T
Wh. IR RHIMERTT 6m (S ASHE A, B SH%
77 1m \ZF I AR E S, KNI E R Im
(R IE LT @ i B~ o< EBEIL, I DOME
LHIZFHAIT HZEIZIVRE L T, IR R LF —
X RATI OZER = TR, 1HE 2RI A S
DI E72 > TND. ZERBNOE IV EI D 22
RE BRI T E LTRSS TS,

RN T DT, B —ErOfbiczE
[EOAMELTAI T AR HWSIN, EEBRIN T
TW5. Z2RBOAREREITY —E VEECREREC
FOET D, ZNEFHI T 5720, 2KE LEICHD
AVT7 4 ADB A (F U7 4 ADRZD fE k) 222 (bt
T, ARRIED EAERETL QD BRI STSHOB
Ak 1/120 (A V7 4 242 g14mm) , 1/150 ($12.6mm) ,
1/200 (¢10.7mm) {2 DWW CERSIL TS, AFHEO B
Wi EniE 20mm & 30mm O2FEE T, WEHIE 0.5~
LS BPET 0.1 BRI ATEHHPSN TS,

B D3O D2 I FITHX $25mm D7)
SEBIVTEY, = X —RIA TRV D=
DB HIZZFNER 1/20 ERE.

2-2 HIER® 1B LUK 2 TR VE
U IR = 0L — 2R AL E O FePE AT R FRA, BT
BN, BtHEn, 428KEORNKIO EFEIR
HEFHTHOOER HREXAE S LTINS, ZHUCE
D, IR0 E, BN, RN 00, =3 v
X EITHME ZERENOKE D TFEN 2 L4
H3EDKE D EFEMNEHENS. EH H R
WIFAH I XD ERE IS Z SN A IR
77, AR 22K ENOKE DNBEIE T 52 LI LD
REREIVERT DM SINBIIND. ZOWMAE I3
IR DRI BT IS = SRR A EE 1T K B

6 f Spring
1 1
Wave Generator ‘ ‘ ‘Wave Absober
T |

H / [ /
= —_r =
U Wave Probe \\ Wave Probe Model Wave Probe \&

,

‘Wave Tank

1

11.5

20 Unit : m

Fig. 1 Experimental apparatus
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Fig.2 Pressure in the air chamber, elevation of the water surface in the air chamber, efficiency, reflected waves,
transmitted waves, surging, heaving, and pitching of the floating body against the wavelength, ), at the opening

ratio of the air chamber, R =1/150.
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Fig4 Effect of the length of floating devices which have OWC at stern side.
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Fig.6 Characteristics of Mighty whale type device.
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