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This study aims to investigate the crabbing motion of the research vessel

“NARA” by full-scale maneuvering trials, The

crabbing test method refers to ITTC recommended procedures and guidelines, In order to minimize the fluctuation of the

heading angle due to

the external force acting on the hull during the pure lateral motion, the tests are conducted using the

dynamic positioning system applied to the ship, The test results are analyzed by applying a low—pass filter to remove the

noise included in the measurement data, Three conditions are set to define the steady state of crabbing motion, The index to

be derived from the crabbing test is quantitatively presented, The ship is confirmed to be capable of the lateral motion of up

to 0.844m/s in Beaufort 3.
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Table 1 Principal dimensions of NARA (Park et al., 2020)
Item Value
Length overall, LOA [m] 70.7
Length between perpendicular, LBP [m] 59.7
Breadth [m] 13.5
Draft [m] 4.7
Displacement [tons] 1,494
Metacentric height, GM [m] 0.6
Design speed [m/s] 7.1

Ligtge 2712 M| FXI7|(azimuth propeller)2t 172
M5 2PjAEZ £2 3 ZEIS SUBIct Lzleo] gl £
Zl7|:= Rolls-Royce US 1552 ot 4o AlHt 3|M Z 2z
(Contra-rotating propeller, CRP)7 Z&t=|0] UCt. LI2tE2
M4 AB{AE{Q| ZlHe 1,250 mmO| Z|TH 7 tonsQ| &uksk
FHS W o 9ot M3y ABAH L MUk FXI7|o Mele

242} Table 2, Table 32} ZCh.

Table 2 Principal dimensions of bow thruster (Park and
Lee, 2020)

[tem

Specification

KAMOME PROPELLER
TCB-70DSMA

Model

Electric motor driven, controllable
Pitch propeller complete with
hydraulic power Unit

Propeller type

Propeller diameter 1,250 mm
No. of propeller blades | 4blades
Propeller speed 490 rpm
Reduction ratio 3.15 1 1

452kW electronic motor

Driven motor , .
e ot gravity tank 50liters

Truster power 7 tons

PROFILE

SHEEL HOUSE TOP (17.8% frsn 8.0

Fig. 1 General arrangement of NARA (Park et al.,

2020)
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Table 3 Principal dimensions of azimuth thruster (Park et
al., 2020)

ltem Specification

Max. power on the input shaft| 1,100 kW
0-1200 rpm
5.311:1

Contra—Rotating  propellers
(CRP), Monoblock, Fixed pitch

2200 mm / 1950
(front / aft propeller)

Main engine nominal speed

Reduction ratio

Propeller type

Propeller diameter

No. of propeller blades 4/ 5 (front / aft propeller)

Propeller speed 0-226 rpm
Stem length 3,620 mm
Steering speed 3 rpm
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(Lee et al., 2018)
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Table 4 Test conditions

Test case Moving . Initial heading, | Wind direction |Relative wind direction | Wind speed
S Date Time
number direction yo [deg] [deg] [deg] [m/s]
1 Port 2019.09.06 | 07:35 344.5 77.3 92.8 3.7
2 Starboard | 2019.09.06 | 07:42 3445 85.2 100.7 4.8
3 Starboard | 2019.09.06 | 07:54 163.4 56.3 252.9 2.8
4 Port 2019.09.06 | 08:01 164.1 56.3 252.2 3.1
= ol - Q| AV ZAXMsHct HEZF 3=
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A2l HE(noise) E AR Qlst H32 HlsH| ¢ u, = V' cosp, (5)
sto Al (1)zt 22 XMFo S2HEE(low—pass filter, LPF)E
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------------ Total speed, V (GPS)
: T . 1 Total speed, V (LPF) ; .
150 F Longitudinal speed, u (LPF)
= = = -Lateral speed, v (LPF)
100 F 705 e Ty i
E
0 I |
50
g 0 50 100 150 200 250 300
g 0r 1= Time [sec]
z - 350 . . . ‘ Heading angle, v
- = = = - Desired heading angle, v,
50 = = 8
=
O 345t =ONY= = = = - - - = s o 1
-100 1 =
150 £ ‘ ’ . : ‘ : : - % 50 100 150 200 250 300
-200 -150 -100 -50 0 50 100 150 200 .
Time [sec]
East [m]
T T T T = 0.5 T T T T T
LEEEE e A 3,
O c
$ ] § o |
N [ — Speed vector direction, /3 (GPS) ‘S
-100 F Speed vector direction, /3, (LPF) |- %
I N n ¥ o5 . . . L L
150 200 250 300 0 50 100 150 200 250
Time [sec] Time [sec]
'§ T T T - T T T T T
S =6 8
- 80 1 E
<) °
3 d4 1
4 g
5 60 1 >
° c
Z s2 ]
£ . | . . | s . . | . .
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Time [sec] Time [sec]

Fig. 5 Crabbing test results (case 2)
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Fig. 6 Crabbing test results (case 3)
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P(case 2, case 4)ECt MUHAHCZ Sust K5I 2 RS
U 4= Ut SlE AlMEE & Lizlsel &[0 Fukek £5= 0|
Sarek EE0| Ux|sk= 2% 2 0.844 m/s, O|sHsknt
sH0| AMdtE|= A 2F 0.529 m/s2 F=HE=Ict
Table 5 Crabbing test index

ltems case 1|case 2 |case 3|case 4
Average total speed | o g6 | 533 | 0.787 | 0.407
[m/s]

Average lateral speed| o g4 | 509 | 0.785 | 0.405
[m/s]

Average longitudinal

speed per max. 6.186 | 9.494 | 4.854 | 7.622
lateral speed [%]

Maximum heading 4.800 | 3.500 | 3.300 | 2.100
error [deg]

Maximum rate of turn 0.287 | 0227 | 0.332 | 0.175
[deg/s]
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SHIAIFONIARS olg3t AMufel AMATY FolSAlgl 25
4. 2
= -

A =FAEE sty O ZIE 2ASIHCE Li2kSo|
EE SHRARIMOAIARCZ MpZtg HojslH = o]
=0 ke 2= 75ICt AIEE HoleHzEE [olo|st
ZIlE 7| 2lslo] MFot STEEE M5, ol Mot
MENE Mol | et =S MASIQICE EMZD) Ligle =
Beaufort 32 sl AHAENOIA Z[CH 0.844 m/sel &0|S0] 7Fs¢et
ZoRZ Holch & =29 EMATQ] L2}5 9

£ &85l A= ol/fets fet HMek=dn Hx=zd

(reference model)7lelof| &Sk A E FF ZIEHE of Holct,

2 =20jAlE Liztsel HolS M52 ERlsp| St Ak
Z

%7

of =22 20185fd: FAnstu A2Fold7H(2| K@
2 AFEAFHCL
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