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Abstract
In this paper, one of the harbour manoceuvring tests is described. Its goal is to
investigate the so—called crabbing performance of ships. By crabbing is meant the ability
of the vessel to move sideways with the use of her own manoeuvring devices like
propellers, rudders, transverse thruster, etc. The crabbing model tests were carried out in
the Ocean Engineering Wide Tank, University of Ulsan(UOU) to measure the transverse
forces and yawing moments by the transverse thruster alone and the propeller—rudder
arrangement in combination with the bow thruster. The comparison between UOU
crabbing test results and data measured at one of foreign research institutes showed a
little gap due to different rotating conditions of controliable pitch propellers.
#Key words: Crabbing ZEAE(A2HY ZDHAIE), Bow Thruster(&4 ZZHP]), Transverse
Forces{&2), Yawing Moment(R2& ZME), CPPOOIEIIX] Z2 )
1. A 0| H2 SHE +2ol= 2F2EHA0IM AlESE o}
H Oj2ist H8IS0) &0 Zorer A Tughel
EImOZ (UM S 22 DEIDLE Met ANBOZ AZBEE= AIZMY HIES £010 SUE
Ol TSt HELE AlE S2 i JHASE S OIH B Horst &F32 MHSE = AUCHOIA
2 F=AGD ACHL HiQl HS =0A Crabbing2 S 2000)
MEEE o] & gaez BRY £ U= &Y Crabbing &l&0iAd= Totut 012t Al 2EH
o S¥g Lol = =X, &, Bow Thrustere ddle g gg it Yawing MomentE =3t
HEoz MOIHRICH =2 HZHE0IL Ferry2t & Ct
= HF0ME S6iEtn SH%%@%*%—’FZEOH
H22: 20033 9 29Y, S0 20048 28 42 M 3mZ Ferry REH2 XM HESHA
1Z=X X, E-mail: hkshin@mail.ulsan.ac.kr Scantling Draught AEHUIA OlCHleaving quay)

Tel: 052-259-2696 A0l Bow Thruster, B8iD @80 = =

F&D, E



3m Ferry 28 &8t Crabbing A8 41

9f Balancing2 018310 MEXEDL gls AEE Table 1. Principal dimensions of a Fery

=T OIS =1 B 2, Crabbing0l ot Model {scale = 1 : 70.266)

Mo & 2t 8 Yawing SHES SHEHCHA Model

82 = 2002). LOA{m) 3m ]
Crabbing A8 HERUE 82 RY & I L.B.P(m) 2.79m

WOl KHES HIWGH SAHSD SHADEHES BREADTH(m) 0.417m

KO 2ZPEIM THE! crabbing SBAIES A2 Diiﬁ“g}:ﬁi) 0.081m

o8 HEok=0 O S8 £ ULL

2. 284 ¥ A EH

2.1 284d

Ferry @489 HAEZ Table 13 220 28
&9 FVNE X EQY @3 WM & A8
g £ UEE A0t 3m=Z HIIRLL

1,500 passenger RoPax FenyE U&ICZ &}
T Fin Stabilizerlt Bilge Keel® AIZEotA &

20T, FH &80 ¥WalE =0 Thuster2t &
22 5% & U= Anti-Suction Tunnel0! 2 Bow
Thrusters AFOIOfl RIXIGH UL

2.2 B2 Z28YH

DEXZ2 2F[2EKH0ILL Fig. 2= &0 229
Elet Z2EHE BOHEL A508 IPHE E

== 242 FHap B2 0120 Blg 211 9
HIZE Fapll =SECL ZFdei= CPP
{Controltable Pitch Propelier)¢Itd, Crabbing 2
SAE 8 Al 25 S 830! 100% 23N &
Y JAEE TFZO /}LD, 82 TIXE At
o2l el #RLe el dyg X B
af D2V LS WL Briiet

=]
oo
2 S & UTE FHE0] UCH

r
o0 o O o
o0 2 wo

o]

e 18 fir

pwi
=
3

w0

2.3 Crabbing Test System

Crabbing Test System {(Fig. 3)& Fig. 4% &
0] B 220 A= 2202 ) s £+ U
Ch Z&Dls &4 & BowThruster 2212t &i0|
Propeller 202 OIR0IM U2 21=218] Thrusters
2 AC AERHZ RS0 D& gDo
(o]

A= BREE=E 78, A5, &S e B

2

e

x

SEl=28 M4 M1z 20048 28



42

/
—
Rudder Servo Motor Ship Control Computer
Va . Communication

/ “Servo brve ||, Servo Brive _ | [ Sorvo Drive """ Bow Thuster
/ Rudder Propelier o T
JR— —r - e =] Thruster -
(@ smnmannnt Dy’::‘rm“ = " Motor Wirelees LAN T
T __eler T COMPUTER © 7 Terminal M
Ny e — R S R L
e - eter i Motor =~ “t (A Board 4 7R
7‘7:1‘,,17, ‘Zf:,, o : Motor B “Bervo Drive | . -
SRS hemw? M comslec. B
Fig. 4 Crabbing test system
20| XN UACEL FEH W AXE
SEZS A2 S ’BOF ZZ8] s, &
2 S8 Y= ==, Torque, RPHE S2 A=
g £~ Qe s8EE LF0 Sl 0/ A HA
= AREFIL Ot RHBAEAUS 200060 H= o}
E1Dla S8 HES2EE Fig. S0AXE A=200

Host Controllerjr 2R LHHHZ LOIS0|H
2 FEDQ) MEE20IBZ YT S 0l
ey 222 S2UZ2 MHOGH SHAUBX &

1999). Ol =2 HRZED12 H0l 2B
Dynamometerdt &2 HIE0HH BEZE Sl A&
HIOIEOt A/D BoardE Sl ZREEG METH

ElHaIsZ S 2002).

Fig. 40l ZAIE S&H FE2 BN HOIE
o OI=SZEZEE 20EL. E8 Fig.
FHE O €M ZRES HEH AR

80 &5 2
oz Qigt ASW X g 88 Jddl 2
HIANS Soll 2 S8 0 HI0Ie2 W&ol
ECi2Ed ARUM OIRHNEE PHGIN
Lt Fig. 5= MEEBEE Bl=s N22M HH
OZ UeiE =XZUDIZE =60 LIEMH 20]
Fig. 601 =Lk ==Xolldli= 2t &=, Holo 8
o A 2 S0 DFS0 A0 (Fig. 3), &
= FEll= MX Leht & Ue g B £

A= 2 S} Fig. 610 20 L0
HOI SES 8 9 502 SRY 4 Y= 2C
40| 22E0f AT

Journal of SNAK, Vol. 41, No. 1, February 2004



3m Ferry 28 &9 Crabbing AIE

2 d=, &0 & F20lA EHot

Ol|s= Yawing MomentE 51| {I&0(CH

3|

]
e
1o
i

3. ZEAE

3.1 AlE&H] & xA
Crabbing Model Tests £8&EIXl=
Ct

Otehet 2

o

3 220 J0IZE HXIst] &
HEA! AXUAS d==, 0] 2HEF
0E ERD FER(FFAY AHel
SHCH.

SEEAIZ1D] 2o HIOIZE &
H(PESUA 0.107m).

ES ZEHUAM Ef, HEZ222{2t
Thrusters &I
P8 Elbalance RF)E Jots ACE &

x

HOom
m

0

o]
[ 0> > 10 o4 o

-v-

o M9 x oo
s

1o m
RS
|oHum

val
Iu>* Ml

Pal

o By

Ol

o 4 JBow

1
F

Bo

> =

0

.ovrlr@'

Bow Thrusters&0| 100% PowerE & =
Moz &%,

E8ol Backing Z28ei= 2l &
&2l 60%, 90%, 120%= 22t Al A=
rome E&(Fig. 7).

7. Q80 H25t= MEIEEC| &0 00 &%
2 82| Balancing Z=2&d{2 ipmE £3&.

8. 1ie Transverse Forces2t  Yawing
MomentsZ HIE38I0H 24(Qosterveld/Tan 1998 ).

¥ 4

= A

3.2 AZFVDI12 23y £F
2R NXZLHUSZRH L2t S0I0 SIH
& —’.‘—x'oi %*—?—DIE BarJt AR, &x 2
D_ ECA%IOI

JIBECZ (S &2 ASE0| SHECH
+ F#A Tand EA Q

. D_‘L iiuﬂla.l__‘ SIEA N

S M2 . MOl Zo| REANA EXE

o

43

—<)>‘CO
d
A

-, T 60%, 90%, 120%
- . Backing

Fig. 7 Condition of mode! for crabbing test

L HA B SBUUDI XIE REL0A S
Hol= 5 we 8 F

=3& Transverses Forces F, 0t F, € 0l
Al
Al

25101 Al(1)3F 220 2l 2HEAGE JIEL

2 242 F,2 Yawing Moment NOI HI&H=ICEH

F, = F,+ F, (1)

N=F,xa + F,xb 2)
OOI0IA, a%t bE FHSA GUHIAM A2, &0

O 242 A= 2EADEXIQ) =H42]0ICH

SEAIEE Froudell AAMHEN HIEES S
AU2H, AlE=8 £ Full Scalez HH&SIH HIO]
BHE Halsh| |l CHS 20| Scaling Factorg
HE25IHCHNewman 1980).

force : Scale®
moment : Scale?
power . Scale®®
rate of rotation . Scale= 97
4, Nl8Z & 0

Table 2 = powerlll tHEok= &2 g2l rpm
£ 20 =L}

Fig. 82 Fig. 70IMXE S50IA 019+ Al 53t
X 20l CHSt Transverse Forces2l ZWE Lt
EHARAL] Ol124E CHAl Backing Power® =J| &
2 720t LIEHHSICEH



44

Table 2 RPM setting for leaving the guay
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Fig. 8 Transverse forces in leaving the quay
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Table 3 Marks for butterfly diagram

B.P 0% 60% 90% 120%
B.T|s0% |so% {120% 100% 100% 100%
A Q 0 0" 0 15 25 35 45 0° 15° 25° 35 45 0 15 25 35 45
Uou ®|a|m|@|a|m|e|Nx|e|a|m | e|N|®|a|m|e |
V) U U 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3
feg(éf;rig}? oclalololalo|leo|Xx|lolalo|lo|lXx|lcla|l ool
institute F F F 1 1 1 1 1 2 2 2 2 2 3 3 3 3 3
* B.P : Backing propeller power
B.T : Bow thruster power
R.A : Rudder angle
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Fig. 11 Butterfly diagram of crabbing model test
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