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A Proposal of Wave Power Generation System
of New OWC-Type
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This paper proposes the wave power generation system of new OWC (Oscillating Water Column)
type. The weaknesses of the previous OWC system are the high-cost structure due to a massive air
chamber required to withstand the high pressure, and low efficiency of the special turbine which converts
bidirectional airflow into unidirectional rotation of the shaft. In this paper, the new system consisting of a
unidirectional turbine and a ratchet mechanism is devised. When the water level is rising the turbine does
not work i.e. it rotates freely, which has an advantage that high pressure does not occur inside an air
chamber; when the water level is descending the turbine works to generate electric power. Therefore, the
air chamber can be lighter and of lower cost than that of the previous system and the efficiency of the
turbine is definitely higher than the bidirectional turbine used in the previous OWC system. Consequently,
the proposed system has much higher cost performance than the previous OWC system.
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Navigational buoy with OWC" - &

(b) Schematic figure
Fig.2 OWC system set in a breakwater®
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Fig.3 Schematic figure of the bent buoy® - &
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Fig.4 An example of experimental data of the OWC
wave power generation system “Kaimei” &

3. HLLMEE

FILVRRELE LT, —HaF—tr:oF oy MiE
DRAE DI LV KE EARHTIZ U —IZ L, /Kifi TR
RHZDOHFEE LZERBNDNIIEIRE L 72 520 A 12
FTH0 0 ZHICXY, ZhE TR ENOEEIIE
~ORIE & L TRD BT ZER B OECHE~DOER
MEL 22D a X MERIZ/2 5, E—HmZ—Er 0
R LY =X =GN m E5 5, 2oL T=
A N7 g =<V ANEL T2 D, O E JFEZ DU
T %,

3.1 HERLRE

Fig. BloRnd L 512, ZBREEERT HREIEROFIC,
H—ry [EiEf, Ty NN T Ry 7 A ER
D B, D FRIEENC Ko TEIIAPICAE U A FRD
FEEIRIC X 0 BOfin a4 0 3K s o [Eis A 7 T = v b
BEAEIC L0 —HicE i L, =R VX—2 5T 5, &
DT7F = "NHER v 7 ARG FENH86E%Fig 612
9, X—E ORI IE, RS CEE S

(41)25

TRV, NlmE AR 1 2 (I EL 2 SRR T &
HEDTHO I BN TS, ZOWHE 2 ZIEAE O
B, REMABRENT 2803 0 11 Bt v,
L7=03->C, Wil &AM & 3 NI 2= 2 7 Dlals
HNZ — > OlEl&RE N LIS 5AaiE, %
H BHSNEROANE T & AMRONJE R & 7P Z 85 516
WAER L. Akl 2 PNlmOEHRASPEE SA, WX
—RIZEHRT 5 Z LT, W2 ZFEREE5, T LTl
HRERE A U OISR A B3 Sl A [ dis 95 2 & T
EBEA A TH D, F DR 3 DlEliEEy 7T =
> ML, —HROEHRCERT 5 Z ENTE,
FKIEE OIETNZ K 522K ENDOE AT, 225
FENDIINEREE E 721 TRERBE DT —D DI
(CDBERNX—IHTE D, ZOHE, FigdlRLTZ
72 E N O 2 [RHRET 5 7 SOJUEIRF 0D Zr 8] /125
THLEIICTTF = v MEEEZEET S,

SF vk PR
F M
|

] e e

T i

|y
4
Fig.5 The proposed energy converter'®

B ENFH
? )
P ]
ErPN
T 1
1)
I:m:ﬁ@‘@ﬁgm

Fig.5 Gear box with ratchet mechanism'”
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Fig. 7 Effiency of bidirectional turbines™
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Fig.8 Efficiency of unidirectional turbines™

£y
[=]

5. #&

Vb, ATl —hmg—e ot oF oy ML
TP ORE KT 8B AT A%
R LT, AMEROHAL, 16N OE ThH -T2 R
b (ERE) LR X— L HGHEROM T A ik LR
V. B LD LT LTS, BRIz, EML - %
R T 78 2 FEER A~ 5, Ak L 512, BAREN
CTEAFNZ e S =0 b £ Cix O ko
DI PREHEA L, —EOFHIiZ 45706 AAREN
WCEALTW FETHD, ZO7dHIZ, EIZENOME
SO & RES L 7= HABRT 217 5 & & bIsF ¥ kim)
- HBRERIE D7 D EINAA D ZECMIA & fF A1 5
TETHD,

anf

HEE - FH OO EORPEENTECBNT, BB 7F
A, B SATA. () % SHEEREUM,
(W) TEESREE 2 — BE (BR) Bl
IRBUHZEM, /MRS SR, RO, AACCHE
KLY W) TEREG T, £ AREPECH
2o, EEREE, B0 SU—H BEOY () B



fitE & 0 O FF A 2 PREETR 2, 2 ZIZRE L TR
EOBMEERLET,

SE3CH

1) ERFEHRE  THRT VX RS SGEThR) 1, U —
#E, 1999

2) TRONICIEJ @R > hU—7
http:/Awww.tronc.co.jp/hikakuhyou.html.

3) L« HAVERINCIST DI T — Rk & )38, T
TBHAF#RYE, No.654, 1989.

4) UTHEIRER & 5 W LS —FIHA, AR, 1996.

5) BT - 20041 H9B R, 2004.

6) PIHEFAEZTE D iHARI ) = RN — LD T, AR
KB, Vol.62 No.3,270-283,2006.

7) Pelamis Wave Power: http:/Amw.pelamiswave.com/

(43)27

8) ak Ml : RARDI 5, HRA:, 1987.

9) Shuichi Nagata etal : Experimental Study on Hydrodynamics
Forces acting on a Floating Wave energy Converter “Backward
Bent Duct Buoy”. ISOPE2008, 2008.

10) PIHEPAELTS < IREHT: ) 58 LS s ) s ik,

F3H2008-150997, 2008.

11) PIHBFAELF S -« PRI ) =L — 25 lLiE o )55t

FUZOWT, TSI 0FH & 2 ORI BT DAt

&, TARTFEIKIFEREKES, pp.97-102, 2004,

(ER20E12A268 238)

i A RS LA e



	無題

