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Abstract

In this paper, we studied to inprove Inoue’s[1] and Kijima's[2] model used to predict ship’s
manoeuvrability at initial design stage. To perform this work, we carried out PMM(Planar
Motion Mechanism) test and rudder open water test for 12 models of low-speed blunt-ship
which have hom type rudders and bulbs in afterbody. As we adopted MMG(Mathematical
Modelling Group) model, we could analyze hydrodynamic and MMG experimental coefficients.
The regression analyses by principle parameters were carried out for hydrodynamic and MMG
experimental coefficients and the equations by regression analysis were used to search
sensitivities and to estimate ship’s manoeuvrability. We had simulated ship’s manoeuvrability
to check revised MMG
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model and compared those with Inoue’s method, the result of PMM test and sea trial. Then,
it is found that the revised method can predict the maneuverability more accurately even for

an unstable ship.
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X~ X, = Xo+ X2+ Xt + X’ &)
where 7=(u—w)1, 1o, ; Initial speed
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Tablel Principal characteristics of ships

Hull and | Ship| Ship | Ship| Ship | Ship| Ship
Rudder A B C D E F
Loo(m) 145.| 168.| 168.| 218.| 234.| 234.
B(m) 25.21 30.| 30.| 42. | 42.| 42.
d(m) 951 8.24] 10.4] 13.6] 15.7] 13.6
G 0.78( 0.766|0.78% 0.80%| 0.81| 0.80:
Rudder
Movable | 26.1| 32.1| 32.1] 75.9| 62.4| 62.2
Area(m®)

Rudder
Aspect Rat. 1.3| 1.53| 1.53| 1.26| 1.62| 1.36

Hull and | Ship| Ship | Ship{ Ship | Ship| Ship
Rudder G H | J K L
Loo({m) 234 234.| 260. 280.| 294.| 320.
B(m) 42.| 42.| 46.| 48. | 53.| 58.
d(m) 13.6| 14.9| 15.6/ 18. | 18.8 22.7
Co 0.80| 0.816/0.81¢| 0.838; 0.82.] 0.81!
Rudder
Movable | 62.2| 65.0| 70.8) 104.} 99.0| 127.
Area(m®)
Rudder
Aspect Rat.

1.36| 1.86| 1.64] 1.44) 1.63| 1.31
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Fig.19 Comparison of 10-degrees
z-maneuver by present method, Inoue’s
method, sea trial and PMM test
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Fig. 20 Comparison of 20-degrees
z-maneuver by present method. Inoue’s
method, sea trial and PMM test

Fig. 21 Comparison of turning
trajectories by present method. Inoue’s
method, sea trial and PMM test
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Fig. 22 Comparison of 10-degrees
z-maneuver by present method, Inoue’s
method, sea trial and PMM test
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Fig. 23 Comparison of 20-degrees
z-maneuver by present method, Inoue’s
method, sea trial and PMM test

Table 2 Comparision of manoeuvrability
by prediction methods and PMM test

Pre.
Test (Tanker) Inoue | PMM Met.

Turning Test| Advance(L) | 3.56 | 3.35| 3.20
(Starboard) | Tac. Dia.(L) | 3.33 | 3.16| 3.38
1st 0.S.A. | 10.74]| 9.93| 10.23
2nd O.S.A. | 17.41| 26.29] 28.96
20°/20° Z/z| 1st O.S.A. | 18.82| 18.31| 18.74

10°/10° 2/2

Pre.
Test (P/C) Inoue | PMM Mot

Turning Test] Advance(L) | 3.62 | 2.75| 3.10
(Starboard) | Tac, Dia.(L) | 3.69 | 2.49| 3.21
1st O.S.A. | 800 | 9.06| 10.21
2nd O.S.A. | 11.76| 25.71| 24.65
20°/20° Z/z| 1st O.S.A. | 13.92| 18.47| 19.61

10°/10° 2/2
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