CHgtxMSts| =2 %! Research Paper
Journal of the Society of Naval Architects of Korea

elSSN:2287-7355, Vol, 63, No, 5, pp. 295-302, October 2026
https://doi.org/10,3744/SNAK 2026,63.5.295

M) Check for updates

An Experimental Study on the Manoeuvrability of the KLNG2 with Different
Speeds by Free Running Model Tests

Hoyong Park - Kunhang Yun' - Dong—Jin Kim-Seung—Hyun Hwang
Korea Research Institute of Ships and Ocean Engineering

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This study evaluates the manoeuvring performance of the KRISO LNG carrier (KLNG2) using a 1/80 scale model in Free Running
Model Tests (FRMT) at full-scale speeds of 5, 15, and 19,5 knots, The programme included 35° turning—circle and 10/10, 20/20
zigzag tests, Turning results showed that advance and tactical diameter remained stable and showed only minor variation with
speed, remaining below the IMO limits used for reference comparison, In zigzag tests, overshoot angles generally increased with
speed, Notably, overshoot angles in the 20/20 tests showed a trend similar to that of the 10/10 tests despite the difference in
rudder angle, The speed—dependent variations were normalized by the corresponding IMO limits : the tactical diameter showed a
minimal variation of 4.6% against the IMO limit, while the first overshoot angles in the 20/20 and 10/10 tests varied by 28 9%
and 24.8%, respectively. The findings provide a reliable benchmark for large LNG carrier design and the validation of numerical
simulations

Keywords : Free running model test(RIFEZERSHAR]), KING2AKRSO LNG 2BHM) Tumning circle test(MS| A[R), Zigzag
manoeuvring test(X| X ZEAIE)
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Table 2 +35° STBD turning indices with approach speed
Speed(knots) 5 15 19.5
Advance, Ad(L) 2.96 | 3.26 | 3.30
Time to reach Ad(s) 475.8 | 168.5 | 130.9
Tactical diameter, TD(L) | 3.28 | 3.51 | 3.64
Time to reach TD(s) 956.3 | 344.5 | 270.1
Index | Maximum yaw rate(°/s) | 0.22 | 0.69 | 0.92
Final yaw rate(°/s) 0.18 | 0.49 | 0.61
Maximum roll angle(®) 0.22 | 1.85 | 3.47
Final roll angle(®) 0.12 | 0.85 | 1.69
Final speed(knots) 2.58 | 7.78 | 10.31

Table 3 —35° PORT turning indices with approach speed

Speed(knots) 5 15 19.5

Advance, Ad(L) 3.01 | 3.31 3.28
Time to reach Ad(s) |477.6|172.1| 129.5
Tactical diameter, TD(L) | 3.45 | 3.66 | 3.55
Time to reach TD(s) 954.2 | 349.9 | 267.3
Index | Maximum yaw rate(°/s) | 0.23 | 0.67 | 0.92
Final yaw rate(°/s) 0.18 | 0.49 | 0.62
Maximum roll angle(®) | 0.17 | 1.92 | 3.33
Final roll angle(®) 0.06 | 1.01 1.57
Final speed(knots) 2.75 | 8.13 | 10.14

+35 Advance/L, Tactical Diameter/L vs Speed
BAd/L STD/L
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Fig. 4 £35° Advance/L, Tactical Diameter/L according to
approach speed in turning circle tests
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Table 4 +20/20 STBD zigzag indices with approach speed

Speed(knots) 5 15 19.5

First overshoot angle(®) 6.76 | 11.61 | 14.37

ndex Time to reach first OA(s) | 265.1 | 110.6 | 93.4
Second overshoot angle(®) | 6.52 | 9.21 | 12.49

Time to reach second OA(s)| 727.3 | 290.2 | 246.5

Table 5 —20/20 PORT zigzag indices with approach speed

Speed(knots) 5 15 19.5

First overshoot angle(®) 6.43 | 11.24]13.29
Time to reach first OA(s) | 297.3 | 108.8 | 90.5
Second overshoot angle(®) | 8.26 | 10.05 | 13.53

Time to reach second OA(s)| 801.4 | 291.2 | 235.4

Index

Table 6 +10/10 STBD zigzag indices with approach speed

Speed(knots) 5 15 19.5

First overshoot angle(®) 6.47 | 8.92 | 10.36

Time to reach first OA(s) | 309.5 | 120.2 | 101.6

Index -
Second overshoot angle(®) | 8.63 | 11.27 | 12.6

Time to reach second OA(s)| 856.9 | 335.9 | 264

Table 7 =10/10 PORT zigzag indices with approach speed

Speed(knots) 5 15 19.5

First overshoot angle(®) 401 | 7.94 | 9.65

Time to reach first OA(s) | 311.3 | 124.1 | 100.2

Index .
Second overshoot angle(®) | 9.07 | 12.67 | 13.95

Time to reach second OA(s)| 838.6 | 325.9 | 271.9
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+20 Overshoot angle vs Speed

®1st OA £20/20 S2nd OA +20/20
16.0

13.83
14.0 13.01

120 1143

100
8.0 7.39

©
P
7 @

6.0

|

+20 Overshoot angle

2.0

0.0
15.0 19.5

Speed(knots)

Fig. 9 £20/20° 1st and 2nd Overshoot angle according
to approach speed in zigzag tests

+10 Overshoot angle vs Speed
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Fig. 10 £10/10° 1st and 2nd Qvershoot angle according
to approach speed in zigzag tests
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