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Abstract : Wave exciting force and moment generate the motions of a ship in waves. Since ship motion exerts the negative influences on
i crew’s operability, the safety of cargos, passenger’s comfort, etc, the anti-rolling devices may be required to reduce such motion. In
‘his paper, the dynarmics of the anti-rolling devices such as passive and active moving weight stabilizer and anti-rolling tank, and fin
stabilizer are mathematically modeled. While the effect of the motion of the anti-rolling device on a ship was taken into consideration
‘n roll mode only in the past, the 6 DOF coupled equations of motion between a ship and the anti-rolling devices are constituted. Finally
the motion of a ship with anti-rolling devices in waves is simulated through the developed simulation program.

Key words : Wave, Ship motion, Anti-rolling device, Dynamics, Modeling, Simulation

1.M B ol gk 2pAjR| o) g ] ) “ﬂlur B A2 ABdolas ¢
side 4 AREd A SRolE Aol dig &5 Edyol
= aqulk

T &t A

2 Az 5 (surge) ¥T o] MAgojok vl Mubul ajojzke] £%& Hulahe] Auti
F8(sway), ‘435 f(heave), FFA(roll), TFR  AojZo 3IEQ 3

[e]
B oA LT

c
:M?Z
O

ER

™
ot
Y
=z
%i
b
ikt
=
E

ol
- *
o
N,

i nitch), G‘i T8(yaw)E AlFetA drkLloyd, 1989). F=oll  (effective wave slope) 52 AA7|F0 2 dto)(Lewis, 1989)
HE FEol AAA HAH AAFEY A, 44 4L gojFgo) o]Ydt V) FEL WESLEE UAZ Syl
W AATE 2 g VA A Aok A 25 AFS T AAdE Hule 8Ee 22ure padvl gy »—}ao}%-
A7) e WA sel $4eA AEE AAEoF 3 edtslis Mule BEg Eyl olel ohE ke $EL %
SRE, Adre] ol 8 B WY el odwol ATk AA Ao Ay, o] 5L v Hufel FEe W Aol
17 8] (anti-rolling device)& F&E dar}t it} o] $EoE QS FA Hug A AFS 8 5 ANE
1uke] 6 WY Foll AFart FAgEIY 47 gold Aoz Mute] 6118 % 5} ool Aol &%
17 Azhe dge 7R, o AR 98 7 A o) nHe Q%S BT mdgsiolor g 71%011% FE A
A A R 7E AR AL, AA AEEEe] d 2ol vt dle) HEawe me s wE(Lloyd, 1989), B Aol A= o]
t3ellars and Martin, 1992, Lewis 1989) dE8 ZHE A = g7 6AFE $5 & BF 185 x}x]zﬂcﬂ H| A
OARESEE Alelgel meh 2R m| olTAFNT] ofgulel BFe WAL fusr) ol s LA 7)o 3
tmoving weight stabilizer), % &Egﬂ(anu -rolling tank), V2 gedm Aojgke] £ 2o w walsly] st MA
'rH‘E”E}O] A(fin stabilizer) 2 vz 5 vk BT AFe 5 g spge wmelsn, Auta Ao o] 224 2 (two-body
Aot el Wit 5 - Fe gHem e 5 sl modeling) & AT F, WEHEWIA | BF =g ALagl

s EAA @8, hkyoon@krisorekr 042)868-7292

- 347 -



2)

@k 2ol 7&A

m

EUNE ISP

]

m fG +fR

2

m

A A o g H)

stod zpA Al o1 g H] &

S

10

xa

auys) A4 A o] ) o
o

20

s

oy ae) Wwow W = N ) w7
=) eI - =
B o —_— 9 Ho
T X ° = = )
o = <T _
o o & ,oL X
R X M3 ol ﬁ =
e L 3 A ~
oy K o T X 5 iy
m 2 T W o B 3
-~ o o= b
‘m - Tw ‘m_ﬂ ‘W.M O Lf JTI o
SR - & N 5
R X~ V — . m ~ zx
R B S R O T T
YL IaN
T 5 E ¥y F ofow e -
B2 o= & : S s ® T T ~
£ Wﬂ < g% o < & am = =
3| s I~
J
A &+ q,,m% + 4 3 M o ﬂw wm
‘Mﬂ ‘w.l_ ‘_@d W_ Tm [ red ~ —i ,OI puzl Cm
! | i) g O o AT
M‘_ Mo g S 7o © = X “~
.AO OT_ +;w_ ﬂwﬂ ‘Mﬂ Wm Inmﬁ ﬂﬁ |Tm ao m,f
T o B il o = < Y
SoE S N T oo e X S
‘Wﬁ n_AIL 8 —— “Wﬁ = F _— ‘dll I AT ,MV.n
. N I s r o3 I =5 . ™
T P 3 T o oy . 5 X & ~ .
=~ ~ [N —~ éo AT [ A~ = s [N, wa
N oS D > ~O ~ QR o~
5w GG T T
3 OB ED = Towe o oy oF
3 7 M g P = mm
I ol 3 hs
< 2 x T BT § g Fomoa 2N P
" g ET 3 ~ < ~ of
0 L5 ® B F o= it N
K > a b8 o T .
10 - ST I - AN o ose 9~ o B
1Ho E Bogg® U i x
T Ty IW e ST ol T
o_.._ m _ (! o 2 o % = o
—_— %) ‘_l/r ot =y ”.EI m - — ‘_.*m.‘_ ﬂD! MM ]
3 : b=zl SRS F &
n] “ 3 ook 2 5 W
= N N w70 Hoar 2 o o Yo
K : 7 %ﬂwi § %WWE%% CENTE Y
= g ar B & ~ " — K —_
— > = 1o m.uu SE-- ) o ;KON il o7 LS
.ml S m oh % W W +L_mu o MM = H;M w o o B
. - | K —
= i E ot ea SY FopT OF TeF
K 3 - SN ﬂﬂG,,%E,ﬂ ® R w
= o o TERA F§ TEFELYT O~ g 2
3l %0 ;o= - — f
) s pSAZ 70 o ETRe B R o=
b .8 oW oE R - = oF T N iy [ N
. < m e % ~ § S Ay [T ol
i =) o ka . R Rl E = Kl . wo
oy = = oy I S o . ok KU g
B8 [aV ] or o m ol ® B o ! (! o IH o - ojp 7
) = s TR FE T SoEas T o 7 T
i o £ HT oW TETINET O~ B

(6)

Fig. 2 Passive moving weight stabilizer
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Fig. 12 Simulation result (Fin stabilizer)
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