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dimensional wave deformation analysis(3x}9 deh# & s 4)

Abstract

Wave deformation due to Oscillating water column (OWC) plant was studied. To solve
this problem, three dimensional numerical method based on Improved Green integral equation

was applied. Moored condition was considered as well as fixed condition and freely floating

condition. From the calculation results, main characteristics of wave deformation due to

OWC plant were discussed. Also, some calculations for the floating barge were performed to

confirm the validity of numerical solution of the method.

of

[

.M

HGgd AFE U FERES AEE WY
g28E 7]128E ol %3 s, oW F2E
o] %ol 93l sl WAl Hradiation wave)2t
a5l o8l Absks] AraHdiffraction wave)7}
Atz (incident wave)oll FH =] 325 T4
o= thekdl slehH & (wave deformation)e] A4
stA "o} o2t sizbdA Y- F9 FEE
ZF23 43 vA £ 91, B
AXg A9 o] =
g Fg7t gk

2438

2 3ojat Aluppets)
. “73CH ot sjosherelst ATy
wer RIAATR) ADebal o o AT

©

P54 TR AU APEY S AFA F
2 ¥shAls) 2EHE A7) el ohFol
A stn, AAYE 234 AAe] F2 s g

i & 4 gkt B drdxi= 9o HAbe

zZhe 33/ Aol ol gEhHE S 5] 9
3] Green 2 ¥ubdAlo]] 7] 2% 32k8) FA] Y&
AbRlel vy, A4 dlza] A7 183mel AFFT
(OWC ; oscillating water column) EYPEd o
3 gl & oA} of OWC EHES £
# shebebdg 2§k A|Ado)n «4”‘”3_ o= #n]
W Frl a5 Y este] Asabge] Fe3)
i, B Afelde SdE o] ugdyd F



2

g2 %%

E;g—/\g

< S57) As B
a7 eskeh.
Azt Aa mwA %
& AEE Sl vl E Fq A AR ALLE 5
st OWC EAE| g Aol AFA
s2o) B2 W8E wol flal UH F39 oy
taut AFA N 218 AT 2ok A
popayehel e ALE @A Feadstelrh A4
SHEsore gl o3 ST Ea, o
£, pep e £} vl A
2

3x

21 2Hde ¥

A5}

H|FEA FAlola, v AT+
‘}04 HRIdgAdz o %‘é% ve}
A A AEE b A E, #EA
AHREA (x, v 22 HAdd 25& F39
g x, ¥y & AeHAdd Foh
g}5l7] 9)stod qlatupel A E H EA
Abcka 7HAghet.
7R sl S EEEA

=1
=

5} 2o

0% o5 ]

0= Re{ ¢(x, v, 2)exp(—iwd)) o))

o714, wv 23EF AFseln, ¢v 8
Zeldolch o] Fo| Aol BE AMgFE
(D2 Fele o). ¢F o3 Zo] Hehdis,

B4

&)
!

p=9¢,tdo+ 9k (2)

A7NA, ¢ drimtel TR v AR
EZRA g rtule] EelAS gt

¢r= Airye) sho]Eg g3t of&F
3 ¢ gl

2

2ol

_ gA coshk(z+h)

$1= 2w cosh kh

exp [ tk(xcosy+ ysiny)]
(3)

A7lel, g Y NHEE, ot sdaste) 9F
S, Ak UATR] AE, yb qabme) g

3 x23 o) 7, ke FAWAE BEsE

&4 F

H -2

olol, ki 4A1E vhehat,
6

Pp ZA2 &% 671K A¥o He3tE 2
94 (¢, i=1,2,...60 2 o} o] FAEIc)
6
pr=—10 Zlfifﬁi (4
g7l A, & BAL B4 25AEE viehd
o], i=1,2,...6-& 27 AFF2(surge), FH5F
S (sway), %3+%E R(heave), AF8(roll), FF2
(pitch), A FE 2 (yaw)E ehicy
AR EE g7 E Edehe TN A4 &
2z @, (:=0,1,...6) o dg FAX FA
©ochgst e AMPHAT AAEAEE 34
A},
vig:=0 in the fluid region ()
o
¢iz“:’; ¢$;=0 at z=10 (6)
¢.=0 at z2=—h (7
n; 1= 1, 2 ..... 6
09
on
d
B
on the body surface (8)

Radiation condition(¥FAFE71)

A7)NA, ny, ny nyE FAGD Yo g
ghel aulete] 7y g AE n, n, n00H
ny, ns, ng= A7t ym,—zm, 2 n.—x n,
x n,—y n.°|th

EAAN F
A71E 3t

= Green oa-stgich Ab-g-%l
Green?}-r‘_ Wehausen and Laitone” ol 23] 3
oA FxA

P LN

4 B (principal value integral)2]® &%



OWC &3

Hrlafolct
Green A #1218 0]83) #fyol|= Green &
£2] A ZAFH o QAT H4H

olu} o]of FAAAbe] Zirpm o} 2 7HA] B
o] wprh orlel e FHHF} &34 Aol &

Pz e} w0 Fol 0.1} A2
A BAle. A&l v, Fx|AE-2] A4t Endo
o 2lsf A Gauss-Laguerre Quadratures ©|
231w e algsteich shgel g e e Fol

0.1%ch & A A A S

Aol 72

olx]

T \.

TR ut

o =

T i T
o} Aabats Aol ®rh AgAelnz FRAAAT

& Apgshsdet
Green Ae]74E o} AAAE

ffs[iéiﬁﬂ

4dngp(P)

o]

I o)
(== T‘?\l‘;}'

G(P. 3 — (1) 2L M) 1

P=D

2np(P) P>S

0 P DUS

= 2].0-
h=s

ldA, Ax,y,2 = 35
Xé < 247t ejeigict. D fA4
el EA|
Asb7] sl B4 A0S o] &-jch

w gl Ao A9 HaukAAl(10)2]
e g 5 de Tl EAEA, ol

42 Eo|a(irregular frequency)gh kel ©]
o] AAe gk A FA] geol] o]FolH 23 g}
o}, od7)e) A= Hong”el WS st} Hong
o} uhlof whzl 99 A0 ADE Hishd
olefje} zrt

M(a, b, o=
oload.o

et BE=TY

yEs)E

1

i

=]

=
Zo)3

o]z
=3

kY oko

] Q.

=

FH
mlm 2 m}é. m

n
A

k=)
il

LS

L o

226(P) + [ [ g 2G LI g

SUWA

= [ [94UD. o p, s

P=SU WA, (12)

Q

oj7)ell A WAE EA W9 7R} FAA"E
vigch, P2 WA & M>WAY A% Greends i

—_—

GP, M) =L+

1 (13)
Y

v

(=4

2 a}&ghch o] wH e WAAMY tfEYE B E
A7 ame] HASESE 0o HES sHezd, o
S sNEFSE Green A EHbA Al siolela sl

AR Al(12)= BHS 84 st 2t 9
A ax o5 ¢2 9o Ansitiu e
W ke

o o) & & sl

oGy 4,

27w+ §)¢ ff o,

ﬁ}] gﬁ; ffssrc,»,.ds,, i=1,2,...,NT (14)
A7)l A, ol A=t 12} j= RAMEE vhehd
™, N& FAxdelse] W 84 Fo]l3, NT+
B sAuielAe W 24 4 NFE @8 £ a4
4 N+NFelt} A1)z doizl o4 A& &
W7k A eaelde] 2R ke [7)
& 7% 4 v ol u}wi o] sl vl okm
ol agze) 47 $E(IL)g ol gstel A
B9 298 gl ﬂww.

Green ¥r9) WA 8tol gt A3 Al4kelA
1/r 3ol g 712 Newman 9] #82 Ab&319]
o 1/ 38 AE ¥ Rl E= Gaussian
A Ralg. Abgslgdct o] Gaussian A& WA
S0 4R A A4 gHe o4ty A RS

AN ez AlabE )

L
L

Bo\- Xg

°4°17<]“4 Bernoulli Alel] 2]
2 alz, o] HE EAE
Mi st 7)A€z opaAde Al 2

4 9. Hag gl g 7))

fs(¢o+¢1)nd8‘ i=1,2,...,6. (15

[0

A% Ay st A8 A% B, £

chgt

Ai]:

=1,2,...,

o[ [ Re(¢m)as,

6, J7=1,2,..., (16)



AeA-0E -8R
By=po [ [Im{¢n}dsS,
i=1,2,....6 , i=1,2,....,6 an

5. [=}
ZAo) B LENES

T57] 98l ofelst e
Foe delolde) B4 SEWHAL Fojof ek

6
2][ - (UZ(M,',".'A,']’) _ZCU(B,]+B;.)
j=

+(K;+Kp)6=F, i=1,2,...,6 (18)

A7 A My, Ky EA9 2993 %9

Yea g ojulan? By R4 ek 5

7}A3%  7Fa A4S (equivalent  linear  damping
coefficient)e| 2, K7 & AFA 23 B854

Folrh. A(18)& Fol Ha &FAH £ A3,

ol % o) &ste] A(LRIE geol AHTE

wah, ojal SE ENLLIE Gk Af
aw AAEDL olgste] Fumslel HaqE

x, y)&= ohe3 zbo] Alabxiv)
tx,y)= ZZ #(x,v,0)

=z‘%(¢,+¢0+¢R) on z=0 (19)

7(x, vy, D E B4AE
Zro] AArdct

&(x, )

2

KU
L
T

S RAEZ-FAQ
7(x, v, ) = Re{ {(x, v)exp(—iwh)} (20)

3 AsZER A

]
]

3.1 slobx| & SRl ek An

nlo}x]8 42+ Pinkster & Oortmerssen'”,

Pinkster'”, 975 W& 3725l 28 thFo]
2 dEAQd 2tz & 5 ok 7)o
olof gt A4 F3sted FA| A4S ebdA
Atz gt

Fig.lolls= Al4tell Al8-%1 wlopx]e] a4
go] mojxlm glrh. FAIW olEte] EAERS
188749) 242 Baslel o Table 19l o] u}
ofx|e] FQ %] ¥z w grh

A
-
A=
L
=

4

Table 1 Principal Particulars of Barge

L Particulars B Value i
Length (L) 150 m
Breadth (B) 50 m
Draft 10 m
Displaced Volume 73750 m”
KG 10 m
GM 1623 m
Gyradius of Pitch 39 m
Gyradius of Yaw 39 m
(Gyradius of Roll 20 m

Fig.l Facet representation of barge (N=188)
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P Particulars Value

[ Outer diameter of chamber 13 m

I Inner diameter of chamber 10 m
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