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ABSTRACT: The structure of a variable liquid column oscillator(VLCO) is analogous to that of the tuned liquid columm damper used to suppress

oscillatory motion in large structures like tall buildings and cargo ships.
accelerated motions of multiple floating bodies using an air-spring effect

The VLCO is a system for absorbing the high kinetic energy of the
produced the installation of inner air chambers. Thus, a VLCO can

improve the energy efficiency of the activating object type of wave energy converters made by thePelamis Company. In this research, anexperiment
was performed in fwo cases: with the top valves closed and open. The floating bodies were connected byhinges. The effect of the internal flow was

estimatedby comparing the results for the closed and open valves.

1. M e

Hithe A7 R 2/3014-2 A 3ka Qor, T oL
4 A4gle] EAS SIek AN D& 4 A AL 2
t Rl BB o g 2N, HgE olgake
FoIUA, LA 5] 75 o8 ARAUA, =
7 IAE 25 L AXAIAE ol gske PR Sl 3
o o)F e WE e FA RIHD2 hgIAY
o] Byakw, AIAF H5E] AT NG MY 5
e mR PUAFEE thiFRE Fgol FHed AuiA A2
oIk, olsh 2e AYAUAE H/|2 WA WA T
Aole} sfv), THAA 28 TFe] FHoNIA S} LFel
AE 1 WEE F3 0E 99 UAZ WA ol 2
b e B A7lUA S ABske Aol mebd, s
T Aze IEBRA o] /Y Fa7 Bobt =)
B2, =i 2E o 7HE}° 12 WHE A= Afake] HAbet
W7 Bk ek WA 2 HE5 0 gl 14 EPAE o

2| @gk wpgel tstel EREY A ARAER BRY 5
Slck. warolux WE B F b oA Ege] B whe
o ol E AR Foske] Wrlel o) G5k FHERAY, AN
ol Sole 7o) FueFL olgele WE4FE, 12l
Wl ot e 57w Bobd fro] 55 ¥HEC), 1 58
2 olgshs £RE © UAE A4 4 G Wew
W 9P Sol Atk ol s s 3 FolA v}
B Ego] Fe WHRA JFERAY WA 2ge] B
ATE WA FEIIL D QR 5o Yk FHlow g
AW ik AFEEAY LAz FoA esE
HEAQA A"l F=9 PelamisA7t 718k Al 2~El(Pelamis

wave power, 2009)°]t}. o] A|=gl2 7} BAskE 7HEEA
B WA zFolH, AR Aloke] fle A FA B
Hl-go] BF Aol ] AHsit= Aoz Qs 7=
W 7P Hold Aee L¥ske AoE AEUG
(Parker et al, 2007). PelamisA}2] &xw2lo] 714 B stE|of
UAARE o] WAje] TE2 10% 2HF F=o B dAolH.

of

ox [‘}i

Received 6 February 2013, revised 29 November 2013, accepted 18 December 2013
Corresponding author Ja-Sam Goo: +82-51-629-6615, jsgoo@pknu.ac.kr

© 2013, The Korean Society of Ocean Engineers

It is noted that this paper is improved edition based on proceedings of KSOE Autumn Meeting 2012 in Busan.

27



28 o)A -

Power Takeoff

i VLCO Unit

Seawater
— Level

s,

= . -\": v y:

Liquid air chamber

Fig. 1 Wave power generation system applied in the VLCO
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Table 1 Wave conditions
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Wave height
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Fig. 3 Positions of marks

Table 2 Model specifications

Length (cm) 100
Breadth (cm) 20
Depth (cm) 20

draft (cm) 12
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Fig. 4 Drawing of a simple floating body

(b) Floating body No.2

Fig. 5 Experiment models
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Fig. 7 Heave motion of the floating body No. 1
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Fig. 8 Heave motion of the floating body No. 2
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Fig. 9 Heave motion of the floating body No. 3
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Fig. 10 Heave motion of the floating body No. 4
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Fig. 11 Pitch motion of the floating body No. 1

Pitch Amplitude(deg./cm)
|

O0~O
©)
o ° (0]
e%g o
® 0
® O Q Q
O
[
]
O O Closed Valves
I 8 @  Opened Valves

¢

T I ! I T I
08 1 12
Wave Period(sec)

I T
14

Fig. 12 Pitch motion of the floating body No. 2
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Fig. 13 Pitch motion of the floating body No. 3
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