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A proposal of the breakwater that function of coral reef is adopted and
that the renewable energy power plants are installed.

O
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Abstract

The proposal discussed in this paper is breakwater. Function of coral reef is adopted and the renewable

’ energy power plants are installed to the breakwater. The breakwater is built at the off shore like the coral reef. It

absorbs the wave motion like a coral reef. Water power turbine, wind power turbine, wave power turbine and solar

panel are installed to the breakwater. Renewable energy is generated at the breakwater.
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Fig.1 Figure which installed new breakwaters
at the off shore of the city.
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Fig.2 Cross section of the side view.
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Fig.3 Detail of the breakwater which saw breakwater

from the sea side.
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Fig.4 Detail of the breakwater which saw breakwater
from the land side.
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Fig.5 Partial detail of power generation part of wave.
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Fig.9 Partial detail of hydro-power part.
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Fig.6 Partial detail of power generation part of wind. 4. BAREFRE L TOKEZEERELIGS
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Table 1 Assumption value and mechanical efficiency for

calculating the input and output in one breakwater.

# 1 BiEE—-EOANHAHERIC AW
{RTETE & #R R
PR TEINE - (RAE 15 m
PIAPKERR © IRVE 100 m
SR < RRE 15 m
BT  RE 5 %
FRAFCE RV AKEIT 8IS  RE 10 %
B 7R 8 %
BEEER 9 %
- KB 8 %
FEEEHER 9% %
Fig.7 Detail of the wind turbine in the normal wind. e L75 m
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Wing =15X100X 15X (1-0. 1)
=20, 250 (n®) 69)
REQ
=20, 250/1 X 60 X 60
=5,6256 (m®/s) 2)

B/k#EH Pp=9.8QH+h)/(n p * nm)
=9, 8X5. 625X (15/2+0. 375) /(0. 8X0.9)
=602 (kW) (3)
HAPg=9.8QWH-h)/(n t * 1 8)
=9, §X5. 625X (15/2-0. 375) X0.8%0.9
=282 (kW) (4)
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=2, 625 (m*) (5) _Pumped storage generation
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Fig.11(a) High tide sea water level 1.
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Fig.11(b) Pumped storage generation level.
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Fig.11{c) Low tide sea water level 1.
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Fig.11(d) Low tide sea water level 2.
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Fig.11(e) Reverse pumped storage generation level.
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Fig.11(f) High tide sea water level 2.
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Fig.13(a) Pipe which guides the air pressure.
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Fig.13(b) Part which equalizes air pressure.
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Fig.13(c) Action figure of air pressure by waves.
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Table2 Data for calculating the output of wind power generation.
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FZRES 2 it
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A REH S @

=R X ZE R X ERE X JRED 2
=0.1X1.225X (2X100) X2.63 2
=215 (W) (9)
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Table3 Data for calculating the output of solar panel.
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Concrete block for fishing bank

Fig.14 Figure of fishing bank of concrete block that is installed

to breakwater.
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Fig.15 Picture of imitated breakwater like a natural seashore.
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Opening for the wave overtopping power generation

Opening for the mounting of the wave power turbine

Opening for the wave power generation

Fig.16 Caisson which saw from the sea side.
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Opening for the mounting of the wave power turbine

Opening for the mounting of the water pawer turbine

Fig.17 Caisson which saw from the land side.
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Fig.18 Cross section of the side view of caisson.

B 18— Rl X
15. BIEQETAFKEOTE ©

BETE D HeVE AR IR IR 1L EEREE oy S BIRR B RO & &
DDA S B L IREH-HLENTNS
_@%$®&~yy%%fwﬁgﬁm&%Lﬁmﬁé%
B BFEaRA MR T A0, BEOBNE O EEDL
RSP RIR L, LR IOREC ) — Y ArEE S S
DREH L Ebhd,

TS, LEEEMORELEZ LD Lichs N, LB
B OEE RKES LIEHEES, THOEBRE IS 5K
DE—A L IPET D, ZODHREFHER2NETHLEN

KB T AU F




P - B

HDHH, TORBERTIIRE L TR,
ﬂf@%(ﬂfﬁc%ﬂt T — ) T L D VRS B
12, VR BRI R A H%@i%%@:%o =)
N = DR T % B RE L To B CRRET D LEMN
HD,

L% OETE NGRS 0 AeiiE 2 19 26X 23 1R L
72

2o L#Em - ezl
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Fig.20 Breakwater covered with wave-dissipating. blocks.
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Fig.21 Upper part pillar type breakwater.
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Fig.22 Steel sheet structure cellular method breakwater.
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Fig.23 Economical design for the sand compaction
pile method. (T-type sand compaction pile method)
B 23 RAMHMBA T (TRS CP 1A

16. FEH

L DITIR 7 & 5 IS RBROKF O MR X A HEH -5
RUEKIRE FRACHE D (REESRIC L 2RO LR, JEE
LR 5 BESAN Y r—r OREIZ L B BGEI A L
WORBOBER ERIEDETIC &L DR O LR/ & F
ZHE O B o TERIOBE BT 5, K[EEEIC
L AR X 18 ££/TO FATHEE 100 n/s U2 THY,
ﬁ&@ﬂ%%ﬁbtﬁ SRR DR EHREIL 60m/s T

o WIZEOIE ZIZEFIT 2 O TEBRORBEEENH A

@uiﬂﬁlmm KT ABERNLE LD, FHOS
RHBLIEES LEMETHIN, € OBET R F—TH
4 LB, THAKRI ORI X ¥R L. BRRE
DIEREOTEDE FIC L 21 LH . WEeFEDHRICL
DUEE EF MDD Z Ll D, TODRUFREENCED
B O R T U7 b CEER OB CRRET SRR
@ﬁﬁ%ﬁéf&@@fﬁugkté

WROBNIEOES . BICHEIEE & LT 2561
,ﬁ@x@@%ﬁéﬁiﬁﬁ¢%%ﬂ*®EﬂéoZﬂl
FUTARREDOERE ., BB AN RN ORISR S 2
OREECBIET DA IHT 2N OB TE D L 91T,
%ﬁ@%ﬁ%@%ﬁ%é@fﬁ%@%%%mmmof<5
B R EREOFREOREN L T/O D ik, ElE
WOBEBMNLTLZENTED, EDI &ﬁ% u&mﬁ
BIRNX—IEZ B LD, DFE Y EOME T L
F—EWINT B Z LR AOTHEROBMZ/NE  T&
%4, ZOOEETFOEEE L LR T T o lie R
A, LUK R PTERBTELHEELH DN, i
B ORI L CEREEEH O TRH H E B FE THM
EDFHF OB BT 22 LD,

20074F



LR R AR SN R S SR S R i

I

S A THEORRER T AML, BAERE L FEEHAED 1) 6 Bk R ol

- DEREOFRIT, JBEEHNTEL D E L LBE,
X ZE L 22D LD ICEBR TR O MBI SR A
RETH LI D,
HECEEICBO TR OBFEORENELTTNE,
s BV T O EROKES MR T D HIAN B 0 | KER
RV OICEE BN D, IO ISR L%t
2o LR VIBRHOBENELS, ZORBITAY D
DT FAIMOBETT TR EL TS, Z0EDEA
B AT D MNER D D, SHE RO o
2 FTH Y THIBENZ L0 6 BARNZRMATIAN TN D,
ZHUCKHLT S ORI E LTZOREL T EH
. TOREBITEFEORBICET 2 EATERT R —
ORI Tl < BRRRIZ R DI AT EDEIEEE £
B OER, WIRFHCPHERIITS BT 3 RIc L Ak H#
— U OB EERIC LY | RIEEENCE D BROBERY
BREINF—EER LREESFT LT 2084 Big4 b
’ DOTHD,

ZORETHIA L Ty, 0w, Bk
FEOE R = R AF— R B EOBIE L AT
BIFTE D, EHBORBEN S  ehilGRkEEHED
B OB RIRFEE, ATER L WY O ERH 2 A b
Pt seE, EEORBEAMICHbEERE, 45
DEMOBFABENRESFIR L VoA dbEbLEZ
bhd,

Z DEFIEIE &R £ B R OB RELENC L0 K
BRSNS L2 IHOHBEFA L, BAOEHNHH
FR LI LI 100 FELE Vo EH TAHRO HFRIFB L
WO TEERTE D, BRI 7 AXMEO - DR
PR, ZNRENRIBSEEEATE R, Hx OWEFEILE
FNEO/NSOFN | O CRBREE | )| 2NEA T +
BEHERSE, HREAESL VoIt hE S %
SHIRMUTER, Fox TN ILHEHENC B THIAZ K
B, %R, OBRORETEZ THRILBAKEF-oTERD
EERGIN. FHREBIEL-Z L 2R RETRETH B,

B THBEOMENE L FE2RO T L, Fh
CHROENZEA L, KRELEE DR EORIRED
TOL LTHRCRET ZLERD B,

Vol.33, No.6

17. B

COWFEREELHDIOIYY, THE, 3EXE. &
B ZRMATES E U SRS TR TER . (K
IR EHEE) w)E5LR, E-ERICEL =L
TTFEomaFHET. SEEmET, B LRI
DOFERE IR - LES,

BAZE L THBIE 2BV - BEIEA., IRSEEERE
BEME & — WEERK, F—20RErEH =EL
WA T R B R T VS 2o R R T A e s R
HER, #HEE LAV KB XL X —22 0B ER 0
% L EBREONBEKD S OB E ISV LTS,

18. &5

(1) ~A 7 aRBERRE,
http://www2. tha. t—com. ne. jp/hmc/index. htm

(2) PDF KEZE OISR
http://www. pa. kkr. mlit. go. jp/kobegicyo/kouhou/osakawan_zu/01
. pdf#search

(3) WHRE,

http://www. takenaka. co. jp/enviro/env_tec/64_wvpow/64_wvpow. h

tm
(4) VHEIHE BHET (AR 2l EE T
) RAHE MR <~V —X, Vi1 8 EERIRELHEE EGE
BREHEEE, WHHCOPANKBEAD T DORIIEE,
(2006) P G17-4
(8) K[&IT,
http://www. data. kishou. go. jp/mdrr/smp/jp/47770_WSP_AV. html
(6) W%, K= F—T%AEEM, (1995) PP230-234
(7) SEEFEME, KBEMAE N 2727, (1988) P35
(8) Z@E FHHMFBHE ®HPBLETEETAEEE
T, http://www. pa. kkr. mlit. go. jp/kobegicyo/sekkei/bouhatei. ht

ml
(9) EWORBERE,

http://www. mlit. go. jp/river/kaigandukuri/takashio/lmecha/0
1-Z2. htm

(10) #HEBER (1) KRICEEPEE TWS, BAKEDS
(1989) P17

KL AN F—



