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There have been many experimental studies on the manoeuvrability of KRISO Container Ship (KCS). However, the scale ratio of

the model ship and the test procedure for each institute are slightly different, so direct comparison for the data is technically

difficult to perform, This paper presents the manoeuvrability of the ship with different scale ratios: 1/65.8, 1/42.0, and 1/31.6 in
model scale. KRISO conducted Free Running Model Tests (FRMT): 35° turning circle tests and 20/20(10/10) zigzag manoeuvring
tests, The test results indicated that advance and tactical diameter in turning circle tests were similar, and overshoot angles in

two zigzag manoeuvring tests increased as the model ship size increased. In addition, a basic concept for the FRMT method

with an auxiliary X—thrust device was proposed so that the scale effect could be considered in model ship tests,

Keywords : Scale(Z2H|). Auxiliary thrust( 2X32). Manoeuvrability(2EMs). KCS(KRISO ZH|0|HAM). FRMT(XIR =2 HAS)
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Table 1 Principal dimensions of KCS model ships

Full- Model- Model- Model-
[tem

scale | scale 1 scale 2 scale 3
Scale 1 1/65.8 1/42.0 1/31.6

Lpp(m) 230.0 | 3.494 5.476 7.278
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Table 2 +35° turning indices(average) with scale

Table 4 +10/10 zigzag indices(average) with scale

Scale 1/65.8[1/42.0|1/31.6
First overshoot angle(®) | 12.74 | 13.68 | 14.89
ndlex Time to reach first OA(s) | 32.9 | 59.9 | 69.1
Second overshoot angle(®) | 20.01 | 22.25 | 25.63
Time to reach second OA(s) | 169.4 | 183.9 | 196.1

Table 5 Manoeuvre indices by MARIN(1/37.9 KCS, average)

Turning tests +35°
Advance(L) 2.92
Time to reach Ad(s) 77.87
Tactical diameter(L) 2.74
Time to reach TD(s) 153.55
Maximum yaw rate(°/s) 1.56
Index
Final yaw rate(°/s) 1.1
Maximum roll angle(®) 16.98
Final roll angle(®) 5.09
Final speed(m/s) 10.50
Propeller RPS 1.87
Zigzag tests +20/20 | £10/10
First overshoot angle(®) 23.81 11.88
ndlex Time to reach first OA(s) 69.34 66.42
Second overshoot angle(®) 20.81 20.54
Time to reach second OA(s)| 176.32 177.03

Scale 1/65.8 | 1/42.0|1/31.6 ZRH| ZADJQ} LT UAS HOIC| AlE7|2EE AlEHE 5
Advance, Ad(L) 2.99 | 2.95 | 2.97 AEh= MxF 2EM ZH|AkEl So| SR 222 150,
Time to reach Ad(s) 76.1 | 76.9 | 78.2 Alglol 22l S 7| FUIMel A% Hluwot AL Hegt
Tactical diameter, TD(L) | 2.79 | 2.70 | 2.74 WOz HELEICE
Time to reach TD(s) 145.4 | 148.9 | 151.8
Maximum yaw rate(*/s) | 1.77 | 1.62 | 1.58 3.2 M3[A[E Zxut nEt
Index | Final yaw rate(°/s) 122 | 117 | 1.14
Maximum roll angle(®) | 14.98 | 15.03 | 15.50 M 7K ExMb|8 M3A[E Zik= AlMy|Z=o= Biskg|o]
Final roll angle(°) 492 | 458 | 4.64 Fig. 82} Fig. 9oll LIEI} ATt ERZF AR22f0| 2 35 M3|A|
Final speed(knots) 11.89 | 10.96 | 10.79 ol 49, AN 2 MEfHS AAY T2 ZollM FAFSH ZTE
Final drift angle(®) 19.67 | 19.53 | 18.98 2ol ASS ERIE £ U2, Ss| EERZt Hal ME
Propeller RPS 202 | 1.96 | 1.92 SASE Het S0l 2 x5 /USE 2 7 2Uck
Flg 52 1/42.0 EXH| 2gMel Ms|Ag 5 ASE E
Table 3 +20/20 zigzag indices(average) with scale LIERH JZo[ot ElEE AlSeke 25 HMe dEERr 2
Scale 1/65.8] 1/42.0 1/31.6 0' S|MeI=S HRI=(0] 2001, Bio| Hd % sHYeo2e B
First overshoot angle(®) | 23.12 | 25.55 | 26.61 Ol Al Evet ASC ARdFasild 3 wade 75
DYAIEe| ERZIAE ST} Zo| HMAIE Alelof QUX| ptesz,
ndex Time to reach first OA(s)| 64.7 | 71.8 | 76.5 oMot 20| MBIA[E = & ) M3 0|5 MAZozis
Second overshoot angle(°)| 20.80 | 22.83 | 23.12 T EEQ7t So| HAKMS| Zol 77k CisiAMRt ElZ sjAle
Time to reach second OA(s)| 166.2 | 180.2 | 189.7 TASIQACE. S3] Majol| ofF e, Al 2lFt 5kE SO
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