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Abstract

Recently, the attention to large container ships whose size is greater than 10,000 TEU
container ship has been increased due to their increasing demand. The large container ship
has twin skegs because of the engine capacity and large beam—draft ratio. In this paper,
the maneuvering characteristics of a container ship with twin skegs were investigated
through 4DOF(four degree of freedom) HPMM(Horizontal Planar Motion Mechanism) test and
computer simulation. A mathematical model for maneuvering motion with 4DOF of twin
skegs system was established to include effects of roll motion on the maneuvering motion.
And to obtain roll-coupling hydrodynamic coefficients of a container ship, 4DOF HPMM
system of MOER! which has a roll moment measurement system was used. HPMM tests
were carried out for a 12,000 TEU class container ship with twin skegs at scantling load
condition. Using the hydrodynamic coefficients obtained, simulations were made to predict
the maneuvering motion. Rudder forces of twin—rudders were measured at the angles of
drift and rudder. The neutral rudder angles with drift angles of ship was quite different with
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maneuverability of a container ship with twin skegs.
¥ Keywords: Container ship with twin skegs(#%
HPMM Al&), Flow straightening coefficient v, (28
H =)
1.4 o
el 2% 0ls AIAERQ ZAHIOIHSOF Jt53t
LM 58 ZHIE =0 %’—IGH/\-! AHOIHE=2
h&s & DEs81e0ord QUCH £81 HAIoEA
o tigstk= 10,000 TEUZE ‘—*01/\4/\4 15,000
TEU ZHIO|HM2) AX0 (et B2 A2 3

=

S0l CHEE H70F BTl USH(
2004), o2

0 30 4> on nr
I?L
0ge

E’_" 4I}$—’r5 28 tct”éi IE MESIRLL =5

=He
TFoST

Mechanism) AIE0l 215t 2oHE ZERME Al

+E O8N EFE XE25S A=dI0IE0HH

+=giiot

OIALH.

2.

&H
JHA

=1 ZSPN]
==

2 HEZ JiSEED 'C}(D_io* S 2002).
M

AL Hief =240 E HOICH

s AHOILHES 284S

Jm
0x
e
J

those of single skeg ship. So other treatment of flow straightening coefficient v, was used
and the simulation results was compared with general simulation result. The treatment of
experimental result at static drift and rudder test was very important to predict the
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Table 1 Principal dimensions of a 12,000
TEU container ship

Lpp(m) | 363.0 | Dp(m) 7.7

B(m) 51.2 yp(m) 8.0
T(m) 15.0 | Az(m?) | 81.9

Trim(m) 0.0 Ay (m?) 67.2

LCG/I(%) -2.26 | ygr(m) 7.5

GMp(m) | 3.0 Cp 0.67

KG(m) | 21.69

Fig. 2 4DOF HPMM gage system
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Fig. 3 Photograph of model ship
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Fig. 4 Measured roll moments and side
forces for static ruder test
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Fig. 5 Measured roll moments and side
forces for static drift test

Az AHHOIHEY £

Fig. 42 Fig. 5= 22t Static Rudder AIE0
A HESE 2sg RHNES s 88, el
Static Drift AIEOIA 2 EHE20I CHSHA HSE
A5 UHE Fws &= 12 JEO0ICH
Table 2= HPMM AIEO oA Fold 22 Al
£} ¥4 X4Usg BOHEC © 2EL X
>= EHE XSt 848 A2 0IEHM ol
2L0ICH,

Fig. 62 B8 M= vz2 7061 fIoiM =
=l Static Drift and Rudder AIRI0IM HIEE BHE
2 e SEES xioﬂaﬂ SEHll CHAHA
212 TAIBH 210ICHL REEH Oist 28 BH

— B0l tal M= Oéé JIEJ18 21 Becke

g Ol + g0il CHBHA = 15°2Ct
| SIS Al&Ble slat
Ch =2 O & HFZ0| A AIE

£ =olgPole 4 &
3 HEBIRAC
YO Z Table

| ok

o o ry >y
2
12
2
_>r_
o 7
i
m
_IH I'
o

oy
FQ

o
T
o
g
x
S
o
1o *U

Jeis %

AOIA ASE S HESD| RlolM B2 S
(V,,=1.15 m/sec)0iM BRAS SIIABISA
Alé.49 *'5'”;}0"&. Fig 72 Q—S H)H EHGH/\*I

Fig. 62 %E}EP*OI Z0E= DI%DIEE}‘: =N
oF 2 HI20 U SSEA2 Ha JgS &
2 = UNASH, Oleigt BEE 0IF0H0 2 72t
Ol CHoHA BFH== 7,2 Table 42 201 7ot
3

Table 2 Hydrodynamic coefficients and
stability indices

Yy, |-0.00844] 2z, 0.54 T
N,  |-0.00360|  z, 0.35 T
'y, |0.00273 ay 0.127
N, |-0.00169]  x, -0.426
I 0.296 e 1.149
1 0.423 X 0.513
1 0.127
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Table 4 Flow straightening coefficient .

5 — for starboard rudder (Type 2)
s s —?"f.'“f. '::.,M, i Br 143 Br 7R
5: g’ Br<0 0.410 15<BR<30 -0.075
Pt 8 0<Bx<15 | 0.338 30<Br | —0.461
O
: \
A SSTyet
F \ ZO0ICt Table Slle BE XZ AM2EE2 A=
i dloj&st BUE Mol AlZgoid Z2uE
A SN YR g0 S4= st Type 22 21t
B = s
Fig. 6 Variation of neutral rudder angle with b ger BRI 20| oiAS Type 120+ KBl

o = =XNF | 1 =
drift angles at static drift and rudder tests = S T@’OE U, ZigZag 452 A<

£ 2 = ULL HSHSE
(=1

Table 3 Flow straightening coefficient y,
for starboard rudder (Type 1)

ye(Br<0) | 0.496 | yx(Bg>0)| 0.231
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Table 5 Simulation results
Tr Type 1 Type 2
Tact. Daim. 3.94 L 3.66 L
Advance 3.22 L 3.13 L
10°/10° 1st 5.5° 5.0°
10°/10° 2nd 7.7° - 7.5°
20°/20° 1st 9.5° 9.8°
20°/20° 2nd 9.1° 9.5°
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