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Abstract — The wave energy absorption efficiency and the first-order and the time-mean second-order wave loads
of a three-dimensional bottom-mounted oscillating water column (OWC) chamber structure are studied. The
potential problem is solved by making use of a hybrid Green integral equation associated with the finite-water-
depth free-surface Green function outside a twin chamber and the Rankine Green function inside taking account
of the fluctuating air pressure inside the chamber. Numerical results of the primary wave energy converting effi-
ciency and the oscillating and steady wave loads of a three-dimensional bottom-mounted OWC pilot plant have
been presented.

Keywords: 353 #1555 (twin oscillating water column), I}ol|\ =] -&<=8 S(wave energy absorption efficiency),
AlZBE++ 22} 35315 (time-mean second-order wave loads)
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Fig. 1. Longitudinal section of a twin OWC chamber structure.
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Fig. 2. Discretized half view of the wetted surface of the OWC
Chamber with Gravity Ballast Structure.

Table 1. Principal Particulars of OWC Chamber with Gravity Ballast
Structure

Water Depth H=15m

Chamber Length I=35m

Front Skirt Draft ds=3 m

Front Skirt Thickness 1s=0.5 m
Overal Width of the Structure B=36 m
Overal Lengthth of the Structure L=32.5m

L, Ul A o] [30dE dolrt |, M AAES]
EF7) ds, 2AE ¥ AV 52 EAEIT 29 g ol mw
y<01 F-2ut BAIEISa o] Kols 7757 OWCHH #
gl tolt}. Hofl Kol Wl IR A A WetrER =AY
W T FARA OWCEH F2E AAE 3 FollA Ads= &
22 = 2R rEo|t) 2 33k owCHH 9] Fehd g4t
<& 2k S Bkl AREATHE71E 21[2007]). TAAY
& ko] QAL =031 7ol 3= QAT o] B¢ oweHH A
A2} Qiatake] RaEko] A 7hs o] R R HYE= gof|#]7}
Aozt Dot webd p=00] HE= FxEo] Axd Zo|uE o]
off thet AT} 2708 Agato] Aol 9k sl5-S AEsteiof gt
th o] AS- ANE VIR e AU gy vt et
x4 gl FHET U Aulo] glo] AAE] e & F3]
AgoAi= y<09] F-] Aol ot Al FasldTt. A
@ OWCHH= §IXHE p=oolar #-9-9] seiidst etz 2
< A9l 7IskeE dig/del tiske] fAldshs uidAdES A
YEE F9 WS 8 Ao digh sidYZ e dAE &
4= Stk

Fig. 39 B4 g27dst vlehre]e] Wl w2 3} ofu]#|
FLEES EAEIITE Fig. 3-70 Bole ot A9 B ot
=7

. T
Feb geulE] p2] ke Table 29} Zom »o] 5814 2142
kg-mass/(m? sec)®|t}.

- Y
1 f.’/"\ _____ Y;
i 1[//\'\ _________ Y3
0.8
2 B
.EO.G —
2 -
g [
w |
0.4
0.2
0

Fig. 3. Wave power absorption efficiencies for various values of damping
parameter, B=0 degs.
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Table 2. Comlex damping parameters

n 50+10i
7 100+20i
% 150+30i
2 200+40i
¥ 250+50i
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Fig. 4. Surge exciting force RAOs for various values of damping
parameter, =0 degs.
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Fig. 5. Heave exciting force RAOs for various values of damping
parameter, =0 degs.
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Fig. 7. Longitudinal drift force RAOs for various values of damping
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