ChetEMstal=2 )

Journal of the Society of Naval Architects of Korea

PISSN:1225—-1143, Vol, 56, No. 3, pp. 211-216, June 2019
eISSN:2287-7355, https://doi.org/10.3744/SNAK, 2019.56.3.211

EFEOHM %EH*Z'-J xS et FFH2| MX|
A

Alozl. A2 2| K- AlsiA T
=i

Experimental Study of Surge Motion of a Floater using Flapping Foils in Waves
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In order to utilize the marine environment in various fields such as renewable energy and offshore plant, it is necessary to utilize
the far and deep ocean, However, there is still a limit to overcome and utilize the extreme deep—sea environment, Currently, t
mooring system, which is the representative position control method of floating structure, has a structural and economic limit
expand the installation range to exireme deep—sea environment, Research has been conducted to utilize wave energy by
developing floater using flapping foil as an alternative for station keeping in the deep sea by University of Ulsan, Based on the
research, a model test was conducted for application to actual structures, In this study, we investigate how the floating body
with passive flapping foils move in regular waves with different periods and study the condition of the model that can maintain
S position within a certain range by overcoming the movement,
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Force Thickness Length Width
Motion r Flat plate 8mm S: 200mm | C: 150mm
Reducing | Foil Elastic beam 2mm B: 100mm L: 50mm
Force - 3
Material Polyethylene | 0.93g/cm
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Fig. 2 Comparison of thrust force between foil and plate
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Fig. 5 Model of a floater

Table 2 Specification of a floater

Component Length
Ring diameter 1600mm
Ring height 700mm
Ring pipe diameter 28mm
Ring pipe thickness 2.2mm
Draft 460mm
Column pipe diameter (Sponge) 110mm
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Table 3 Load case: Regular wave

Wave type Period Wave height | Wave length
Wave 1 0.89sec 0.025m 1.25m
Wave 2 1.78sec 0.025m 4.99m
Wave 3 2.50sec 0.025m 9.79m

Fig. 7 Model of a floater with [5 foils]

JSNAK, Vol, 56, No, 3, June 2019

213



ol ZaHg S M3 Bl AR S0l TE AN oF
Fig. 72| =212 LTIt 28| A= Weko2nt xS S0 dx= Moz Qs HAS o|F= ol 5
HMEStozM Y= FHo| o o$t MEks 5t ™ 7tsA S g5oll 50 ofx|at 2A|el Fig.99| =28 74, =Y
sk AS =els| fst =zolct 2HE WMEE= FHE STl6I O §lel WS 0[F0 A
Mete F=hm okEll REel Yels HE(dift)7 LSl
SIxg RAIZ 4 Ucks AlL2|28 PAERD 0/ Fig. 11
£ Sdll JRlez Mysict
Direction of Thrust force
Fig. 10 Direction of thrust force
Fig. 89| =712 & Aol =4u} Az oz dE=
20| WS 0|F0] mLof ofsl Ye|l= sasS S5t ¢
Wi i ini
RS SRIE % LRI sl BEH 4 Rl E2le| Z7i0|c itou 7ol > fois
Expected E Expected
Movement Movement
8 foils 16 foils
Fig. 99| =71 ot xUZ2 2 Ssh= F20| o "2
O|F0] el Makg F=ot RIE FXIE £= U=Xloll i
off EERst 4= QU= =792 Fig. 82 CI2 M2 s B T
o Moz Yst= FHo| =& 7}, kel Mas 250t
7o =2 o Relg #eZ AlzECH
ESHAD| 2Y =HE & £ diakn} g |= Fa2do| df
sto| ARMEEAIE Fig. 100f] LIERARICE | &%= 5
7| HAIE oot 2o xHoZ AHES FaslH, uf x| dizko| F&lQlo| ok 28271 =4l 2.5me| 15% O|L & HiofL}
TOF A M Fig. 62 £ 282 2 U{uH 20| X b= o2 dFsin{, 1 olf= ckazt £ot
Ch O|% Fig. 72| = =ZollM F7A 282 HTo| of4X]| dHMoZ AslollA HFME 08310 fIXIE FXIE o
£ &5t mcof chgehs dhekez Mg Zojct O = URGAR A0 5~8% O|UZ MSISict wi2iM HFMS
Fig. 82| &7l 282 xelo| faloz 2lsl glo| WS 0|2 M7 st mA|E Eeid 2YUg 0|8sks & F7/A Z8el =
Zol1l /IXE Rk S 2 Ao=Z J(|OiEIct S|zt 7| 7|=2 2k & dfel Aol 15% oL 2 X|MSICt &% o




ik

28 -Fol2 ZHA-FIH - Al

MX| 2= (surge motion)oll L3501 (+)

z

>

<

S

(%]
MODEL

WAVE T

<

=

wv

SURGE () /i, SURGE (+)

Capture

System

Fig. 12 Description of surge motion

48 dnt

A AGSE ALIZ|2E l2f MRS Zok= clga 2ot
4.1 In wave 1
H|mX &2 g ZH= Wave 1HHolAM2] MY ZAIk= Fig.
130i|A] =folgh £= Ut
MOTION
1000
foil .
200 netely sroils 16 foils
600
—E 400 5 foils
E o
W 200
[C] /
o
2 o

Within 15% of Water Depth
-400
-600
] 20 40 60 80 100 120
TIME (sec)

Fig. 13 Surge motion in Wave 1
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Fig. 14 Surge motion in Wave 2
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