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A Study on Motion and Wave Dirift Force of a BBDB Type OWC Wave
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ABSTRACT: The motion and wave drift forces of floating BBDB (backward-bent duct buoy) wave energy absorbers in regular waves are
calculated, taking account of the oscillating surface-pressure due to the pressure drop in the air chamber above the oscillating water
column,within the scope of the linear wave theory. A series of model tests has been conducted in order to verify the motion and time mean
wave drift force responses in regular waves at the ocean engineering basin, MOERI/KORDI. The pneumatic damping through an orifice-type
duct for the BBDB wave energy device are deducted from experimental research. Numerical simulation for motion and drift force responses of
the BBDB wave energy device, considering pneumatic damping coefficients, has been carried out, and the results are compared with those of

model tests.

1.M 2

7Vs EA A3 #AFYR] F4 FHEAT
Afohs olF L) ArhHol d¥sl ol
7} 3= QAo

Tk SERAAR] HAFANA AFgeF FHLHFA
(Oscillating water column, OWQ)7} 7Fg 484 e W
o2 A Utk ol sxd g FUIFHNY Fo] st
2 A5FeZH Eolrlo] AX|Ho] gle HE Aol F7|
7F FEEES e e olfdte MEeE FAFAURAE
3719 fr5AUAR 1a st o]& thA] F7] HoRls
AREstd Z1AIEQ] 3 AR 23 RS Adel A
"t

Masuda 5(1993)& o3 g AHGAIAY E&
£ £9 4 9=F BBDB(Backward bent duct buoy)d %
5 #4015t BBDBE #HHUAAXZE H7)3h)E
3¢tk BBDBE dEdAX = 3137 A Y
A (Buoyancy module) 31¢ell 71 343¢e] HE #e 5
Zge] HEZ} LA o R HX|EHo| HE R FiE

2 $719 FRAFOL o) §3le] WA PAolthFig 1)
2AAR ARk AR 4T 45 351

042-868-7525 jhakim@moeri.re.kr

ruor
M
)
2
4

oftt

BBDBE HHLAZA= UFF IFFF(Circular type
OWQ) 2o Hlg] 2HAe Astsa® ol $58
2 AFF 7S R JdREe TRAIEZ YA}
o F719te] B2 Yde] Adizog gob w3, matEd
4 GAE F710) e o EF(Reverse drift)y 84S 7}
AL o] AFREA BHAA FHo] e Aoz LA
S hMcCormick et al., 1992; Masuda et al,, 1993).

DUCT

AIR CHAMBER

WAVE WAVE

BUOYANCY MODULE

B2 8N WRE 9% AFEW 2L AFED



BBDBY F4 dEdd

F¢E Y (Free surface oscillating pressure patch)2.2 Th&
T oA oA F5 ol&9 EF =Yl o)

OWC 3t olvx] F4A0 &3 718 o]8o] FHd u}
U HEvans, 1982, Sarmento and Falcdo, 1985 Falnes and
Mclver, 1985).

AfEE HEgEES dgAst sevgd o3 It
gy Faolen 3xd BALLYE o83 334Y
OWC Hol A F53X9 &5, #ZFEHFH L 1344
A FFEE T ¥R P WHe] MEEHUT
(Hong et al.,, 2004a ; Hong et al., 2004b).

o] M e *F 7Y e FRAd A3 #Hgr13g
gk ol 713 W9 79l I3 A 3
AR F7I1g A o] FIAMUY FIEe o
EE B3t FREl vdEse Ao HAsider o
HidldeE F71ZAEATE FAFstd oA A F7134

£ 2R

HA Gl gk ANE 5o AL dig FFe v
Bl 23y, F71REASE d3uAE 3719 &
ZqURAE HIANAFE 13} HBEE S A= ARjo|m
2 383 B2l o] Fa35

B =%d = BBDBE AFsF sEdbdAgx e f%F
5 EINEE FsA, TR YHAFE HFEka olE
FAE £ de FAL AU FVIHEASs 2dH
B34S AESQGY B8, ARE IRy AFs A
At g3t 258 ¥ HFEFE $H 5498 4¥

Az} vl - BB

2. O|=siA

G Sltk YelM F & WRAREY, £t A8
RY, d & B 4y £ RAREY 5, L 9 1, £ 54
9 +@YES) Yo, b, £ FHHUE o, 5, & FAE
o 4%, L & 5420l

oy BAE A5AT AN 28E HAREA (ayz)ol
A 97 0 7h BRAY SHR6 ST 2 FE AF Y
Ok

Ductforair flow

Airchamber

1 .71_
z Buoyancy module
F, F o Sy X
I, B Id”
d

D, Ih,, So
)

Entrance to OWC

Fig. 2 Coordinate system and configuration of BBDB

42 £F 2 HFEFY A7 2

HgE, R vNAeln BagEs P §

& (2,y,2,t)= Re (¥ (z,y,2)e ™) W)
v(z,y,2)= V¥ (z,9,2) @
B2 ¢ £ eFas 34 e wEe

VW =0 3

77k O(e)% vIARED QAESFE /1N SETAE 2

A osEE AH Ay wave)T o2 2t}

450 ('1:; Y, Z,t): Re {% (x;y} Z)e_m} (4)
1/}0 — %geku[z+i(zcasﬂ+ ysinB)) (5)

A7, ay € AT IF, g & FEKEE, § = DA
T, ky, = Frolth. BRAY @3 M X W
HE 4 (p)o2 RFHCL

ReD(M)e™] = Re {Lglaqeq T Za (s r)]w} ©

T = (zy—zoles + (yu—yoler+ (24— 20)es (7)

A7, a,(¢=1,2,...6)E ¢ EFEEL] FLIFonh

R4A9h OWCSHY) Aol g3l HES F8 3%
Fo] WS, HEES F3 FVIREY 4FAHE TG,
©a 9 SdEZI YL /HHEE HES 9 GHI
v £ 4] )3 o] A¥Hog TFHACL

Relpe ™=vyx RelUje ™ )

oq71M, p, = VAN AERY, v & SVHERSY,
U, £ BaAsY A EoR A% BUIREY £YUTS
Toltk HEdA AUEVF3ES WREASEE F, o Ha9

AN FYstnz A (9= FFAh
_ 1 [[(oF . )
U= qd_/fp(__ag‘_ll +iwD(M) eg)ds, Me F ©

A7\N, 4, & F71FF i HE] GiHo|nt,

2 @ A 9E o183t H3EE ARHY, v, EART,
Fehdule] AAZAS iR 2 ARG dis) 2} it

A f5e A4 Xad v = dA ThE o, 33
Al IR ¢, B OARNE XA ¢, o o2 4 (1007
2o] IHATHHong et al, 2004).



2 228 - FAL - F=A - FHY

V=1 +vYrt+y (10)
6
Up=—1iw Elaqwq, 1)

A7NM, 4, (g=1,2
i3 Zelo)th

299 p o HSME Kelvin-type Green <7, HH3

D, 9= Rankine-type Green &5 A43l3, Ui/ %3
o] Yhie 5o AEE7(Matching boundary condition)<
2 AR ae Fofar, ZAesd o3 HEWAYY
o olutsls Fal AANAMY ZHES FFcHHong et al,

B)E g BEGINS] GAREL T

18 JR

p=ipul (12)

2 @ A Y 7PN EAWUERE p,
T o 2ol et
pe= ;}-d [— iwq :}jm'saq (@Q— K+ @ — 1(7] (13)

p S p, o QSN HRIIRYH mAEE AW 2D 37

Ay W) vl MEGO A Qo Fuig FdelA

A dutste REHEAS vEs 2o 2FEH

p L (Myy+iBy+ Ng) +pgl Byla, =

6
E[—melm—
g=1

pa(l“"2[’3 (Ep— EPC);

(14
P=1,2,-,6

A71M, m B [ AZ FEAFH, M, = UM
A, B, THAF ET AR7AFHASoln, NS o}
ES = 3713mule] o] 7I0& FApeste Algeld.

Pinkster 2} Van Oortmerssen(1977)° ]3] Altd 24
HAEH(Near field method)S o831 AT ER/Y
F, & o537 o] Atk

=— Eﬂflg’ Frdl + 2[/ { |VOP+ BelD - ¥ (iw¥ )]}nds +

(W, Re (ay05) + W, Re (agag )+ W, Re {agas Ney

N =

. 3
Re: aneqﬂx P, = Eéz
J

(=l

(15)

Aq7)M, * & FABLgolH, F, e B4
7zt x %3 yZol g FAHH Eeﬂ
W ool g Fdistaiz A 4 (16)% 2

JE

. W
e

r L

Ao

2l W,
Eol &4

K

CT(M)—FW(M)H—UUI D(M) « e, Me W (16)

3. REAE

A @il e XAt HER 554
E3p] A8 dxalddrd HE3grzdA &5 %
EFY L3NE LS R

BBDBE & ddx e 71 HHNT OWCH] FAF71E
At ExHAE TS HF7] 4~5xH BEo
AR REESHNE fFTtrz: 2R MRS
a3t 1/4 2 A3k

BBDBE w2 =]e] Mg AQe Table 19 vERY
Aok F7IYES] BT 2|9 X(Orifice) 27| wE
HELHA FE5S SAIA d9s ABE A4y
0.113m¢} 0.075m®] 27k 2 3T ’

T3k A4 9kHead sea)Z7l ti3) 44 F7]
A 55% WA AR, FAANS T8 F+HE 4
3% % 59 OWC FAF7] BIAN
gk e AH R

waet 2@ua AW o] whE $EE Hlusly] A8
NBZ7E Table 29 2] 37142 Wl e, Fig 33} Fig.
4= A7 AFFEFE RPEA A=Y HAAEE B
oFa o

AZFBEcZe AT BHAFY EFASEA(RODYMo)
2 AT &5, AdAY SUFEAE o83t 2 WE
dEg eEHa HFEFEHS ASIIAE AFAFHE 2%
F7} dolojg BFe AT 47 AFA2H] FEAE o
&3 sk

a
o o

Table 1 Main particulars of BBDB

Itern Symb.  Unit  Ship

Length over all LoA m 43
Length between perpendicular Lyp m 43
Breadth B m 1.6

Draft T m 20
Displacement A m’ 9.33

Longitudinal center of gravity LCG

{from midship to EP()) m -0.048
Center of gravity(COG) KG: m 120
Metacentric height GM m 0.281
Roll natural period Troll sec 235
Radius of gyration roll Kxex m 05
Radius of gyration pitch Kyy m 1.0
Radius of gyration yaw Kzz m 1.0
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Table 2 Test conditions for BBDB model

Test condition H1 H2 H3
Wave stiffness
Wave height 0.2m 0.2m
ave height[m] (H/N=1/50)
Moori .
ooring stiffness 14.858 575 5755
[kN/m]
Orifice dia.Jm] 0.113 0.113 0.075

~i7 LED
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Spring Spring
N
Lif —
Wire Wire
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A Pressure gage Loadcell
4 roovmen ' Wave height gage

Fig. 3 Schematic view of BBDB setup

Fig. 4 BBDB setup in ocean engineering basin
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