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An experimental study on motions of a VLCO for wave power

generation(1. Simple floating body)
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Abstract: The structure of a variable liquid column oscillator(a VLCO) is analogous to that of the tuned
liquid column damper used to suppress oscillatory motion in large structures like tall buildings and cargo
ships. The VLCO is a system absorbing high kinetic energy of accelerated motions of multiple floating
bodies in the effect of air springs occurred by installation of inner air chambers. Thus, VLCO can
improve the efficiency of energy than wave energy converters of the activating object type made in
Pelamis Company. In this research, the experiment was performed that a simple floating body was filled
with internal fluid of same draft. The characteristics of motions were evaluated in each case of the

opening or closing of the upper valves.
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1M = wael olgat AEEAY, FA ol Sole
Gxo FHEES gk AFFFY, 19,

FLAUAE )87 WAALPIA o DALE HE $PBe) Bol fize] T§e
A2 e 98 oquA WMEAz)Y] A% 9 WES, 1 5§ olgste FFY % uAE
IR S A I8 ol A g fdel YA e FA Sl
N4 Z23 Bofol7] WRel solix] e ST ol¥ THA AHEA @ Sl A 5E
"éx}tﬂ ;4 7Hw sl $A @k @A 7= © =& TAWAR] JREEAY sy 2E
o Hesu g ARwEgns aud we O BE ATE @ 40t 2 QE So ue
Wel tate] RRaE A AARER R § SHOR BUE AWHD A EEAY
& 5 Sleh Sl W wa B g oy AHERAZY ol g3 gEH Ax
A Egol me wdel qUAZ AG Fashe] BE FFe Pelamis A7E AEE Aol

ot LA AR - BAU S 2 FA 28] T8 ##T Ja-Sam Goo(corresponding author) : Department of Naval
E-mail : jsgoo@pknu.ackr, Tel : 051-629-6615 Architecture & Marine Systems Engineering, Pukyong University.

< - - = E-mail : jsgoo@pknu.ac.kr, Tel : 051-629-6615
*o|<L=x - BAY S _z_ﬁ Ok/\g:el—-_sc‘x]i A
e e AFr=TdEtdT *Seung-Chul Lee : Department of Naval Architecture & Marine
Systems Engineering, Pukyong University.

o2 S| A3 x| M7 ®M22, 2013 42 103



o] Al="Le 7Y HHEstE JtsEAY wAA~
Holr, dX]F4e] Aeke] gle FHF 74 2
4 vl&o] g FAX vls] AH@HIE FHo=E
A3 7MeEAE W F M Hold s ¢
33l Aoz ZAEFEAUTD?. PelamisAte] #HA
o] 7} BEslE o] AT o] wrAe] g8
10% =R Az B335 Aot} weta| o] =
2ol AHe Ay F8E Fole NES W

Agel Aol Basith ASEAY sy
Aol BEe Y AL F e AR B

=
PHo2  AUSFAEYA

(VLCO, Variable
Liquid Column Oscillator)E 2]-g-3+ @A =6

o] At
VLCOE UFd F74dS dAstd 37
3 529s BAANA EA 5L 7MEFA
24 old W& Ee EFHdUAES
2zdo|t} wabr, VLCOE 8
PelamisA}e] o}z 7]9] o2&

4 mge UAE 42 F dE 4HS A

gt

R g o
o2 B EUT THE 2EF T Aol
A woel oo GE $EEHS A

oz RS

Pomc I oot VLCO Unit
Seawater
e = Level
X 4

<

Lquid air chamber
Fig. 1 Wave energy conversion system applied in
the VLCO

Hid
oH

-
_

N
>
o

Fig. 2= F2oM &58d= S48 A

e
SARAN 2] AGEE vehd Aelt,

104 327 AISEYX Mi7d A2, 20134 42

12| 2301 cigh &

0

5 g

Aol M 243 = Table 13} o] ¥~
= 08%A 1.6x7tA 005% ZtACo=Z, ui
2em@} demE ZE=E AT

A mdo Hod st
markE A X3t} marke IS 1=, 18

i, Tl AAE skt 2o AA®E mark
=
=

YIS

|
2 % oo et Qe Avete 9
A& g3, REENIE T Aveeln 148
mark #9153, HPEG 2AHN 2] A
2 % QM}ES @k e

o ANE M3 Uw, AeueolEE Aga A,
dolie @

AT EY O] AdA markES AgH

T-Camera #1

T-Camera #2

P

Giganet

l...,
SSIAEEGIE O,

Fig. 2 Motion capture system

Table 1 Wave conditions

Wave period 0.80~1.60 sec.
P (interval 0.05 sec.)
Wave height 2, 4 cm

Fig. 3 Frame of model on the software
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Table 2 Model specifications

Length (cm) 100
Breadth (cm) 20 (b) Closed valves
Depth (cm) 20 Fig. 5 Experiment models
draft (cm) 12
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Fig. 9 Pitch motion (H=2cm)



OISE, TRt

25

Heave Motion
|
©
o>
o
O

o>

A Open Model
Q 9 @] Close Model

o T T T T T T T
08 12 14 16
Period(sec)

Fig. 10 Heave motion (H=4cm)
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Fig. 11 Pitch motion (H=4cm)
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