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The emergence of new concept ships, such as autonomous ships, has drawn much attention on the manoeuvrability of
ships because of the sate navigation and operation of ships, Although the manoeuvrability of KRISO Container Ship(KCS)
has been frequently reported, there have been few documents of representative manoeuvre cases conducted in various
methods by one institute, This paper presents the manoeuvrability of the ship in 1/42.0 model scale by 3 methods: free
running model tests, horizontal planar motion mechanism tests, and computational fluid dynamics analysis, KRISO reports
KCS manoeuvre data: 35° turning circle tests and 20/20(10/10) zigzag manoeuvring tests. In addition, a simple formula
for integrating and comparing manoeuvre indices, Manoeuvrability Comparing Simple Index(MCSI), is proposed.

Keywords : KCS(KRISO Z1E|0|LHM), Manoeuvrability(ZRZEMs), Free Running Model Test(FRMT, XIREFE2HA|S), Horizontal
Planar Motion Mechanism Test(HPMMT, £HH2=XX|A|&]). Computational Fluid Dynamics(CFD, MAS | S
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Table 1 Principal dimensions of KCS

Lop(m) | GM(m) | Kzzllpp) | Kxx(B)
Full-scale 230.0 0.60 0.25 0.40
Model-scale 5.476 0.014 0.25 0.40
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Fig. 1 Coordinate systems for model tests and analysis

Fig. 2 KCS model ship for FRMT (Yun et al., 2021)
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Fig. 4 KCS model ship for CFD
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Table 2 HPMM static tests

P O T s | oo
[eg] [9] [9] [knots] | coefficients
Static | 0, -5 24, 16
Y 2 Y, K, N,
heel |10, 15 0 0 12 ¢ e T
i tr ay x
Static 0 3535 24, 16, R g Ty
rudder 12 € K Zp
Drift &
rudder | 0 s, 24~24 |3 angles| 16 YR
-10 ‘er) K; Y;\v\
Static 24, 16, | K, Ky, N,
orift 24~24) 0 12 Nyl Zvp
Y;JW ]vv\(ﬂ
Table 3 HPMM dynamic tests
aljmeT(le aanflte Dynamic | Speed Derived
[og] [9] variable | [knots] | coefficients
Pure B v (-] 24 v KN
S\Nay 003 v v v
~0.09
0. =5, , V. K N,
5 -10 v [-] Xr )’/ ;/
ure 0 24, 16 [ Tr
yaw 0.15 Ne Nl 2y
~0.40 Yo Vgl
Vaw 7= Ko
~ y.Y N
W/ drlft O 4 16 015 16 vor ourr vor
~0.40 Novr
Free roll 3 0 B 24, 16, K K
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Table 4 +35° turning indices(average)

Index HPMMT | FRMT | CFD
Advance, Ad(L) 2.66 2.95 2.93
Time to reach Ad(s) 73.2 76.9 | 75.6
Tactical diameter, TD(L) 2.61 270 | 2.66
Time to reach TD(s) 1435 | 148.9 | 146.9
Maximum yaw rate(°/s) 1.74 1.62 1.63

Tun | Final yaw rate(°/s) 1.19 1.17 1.16
Maximum roll angle(°) 19.23 | 15.03 | 14.73
Final roll angle(®) 2.70 4.58 4.32
Final speed(knots) 10.84 | 10.96 | 10.59
Final drift angle(®) 11.02 | 19.53 | 20.30
Propeller RPS 1.96 1.96 -
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Table 5 £20/20 zigzag indices(average)

Index HPMMT | FRMT | CFD

First overshoot angle(°) 27.60 | 25.55 | 23.05

Zig Time to reach first OA(s) 66.4 71.8 70.5
289 |Second overshoot angle(*)| 21.12 | 22.83 | 24.35

Time to reach second OA(s)| 164.6 | 180.2 | 179.6

Table 6 £10/10 zigzag indices(average)
Index HPMMT | FRMT CFD

First overshoot angle(®) 13.30 | 13.68 | 11.40

Zig Time to reach first OA(s) | 60.6 69.2 65.2

289 | Second overshoot angle(®) | 24.10 | 22.25 | 20.85

Time to reach second OA(s) | 153.6 | 183.9 | 174.2
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