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Abstract

In this paper, we studied the Similar Ship(SS) concept{1,2] as a method to an experimental
and semi-emperical approach for the estimation of hull hydrodynamic forces and
hull-propeller-rudder interaction coefficients and used these methods to predict ship’s
manoeuvrability. The SS concept is adopted to use experimental data of prototype ships for
manoeuvrability prediction of a new ship. The SS concept is composed of the key components
as follows: existence of experimental data about prototype ship, availability of semi-emperical
method for estimating the changes of hull force, a method to correct the prototype ship data.
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On the basis of these concepts, we attempted to simulate manoeuvrability at ballast and
scantling draft conditions by making use of experimental data at full load draft condition
and to simulate manoeuvrability of new ships by making use of experimental data for
prototype. From present calculation, it was found that the present method can predict the
ship’s manoeuvrability accurately at early design stage.
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Table 1 Principal characteristics of ships

Proto | Proto | New | New | New | New

Hull and N hi . Shi .
R ype type ip | Ship ip | Ship
Ship A Ship B| Al A2 Bl B2
LB - | 56 | 6378 |5404 |5734 | 6378 | 6.378
B/d 2.885 | 2.441 |2639 2653 | 3544 | 2.289
L/d 1615 | 15566 [14.26 11521 | 22.603 | 14.602
G 0.7855 | 0.8288 [0.7935 10.7863 | 0.7922 | 0.8359
Ra/Ld | 184 | 181 [1.8 (1.9 263 | 1.70

Rudder
Aspect | 15251 155 (142 (1689 | 155 | 155
Ratio
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Table 2 Comparision of PMM test, Kijima's
method and present prediction for
the ship’s hydrodynamic coefficient

Type Ship Prototype A New Ship Al
Method PMM | Kijima |Prediction| Kijima
Y, 024429 039085 027932 042588
Y, - -0.21069] ~0.21039] -0.220658| -0.22029

(m"+m’,)

Y s 036327 06893 037287 060
Y, 004995 0.02340| -004022] 0.03313
Y g 042725 044251] 045010] 046629
Y 4 020247} -0.24156! 031532 -0.19808
N, 0.13881| 012381 01623 0.14023
N, ~0.03261] -0.0153| -0.03715| -0.05606
N’ 4 0.01843] -0.00640] 0.01474 -0.00907
N, -0.04311| -0.01987| -0.03981| -0.01657
N’ 4 -031045| -0.08615| -0.29742} -0.10034
N’ 4 -0.00606] -0.15040] -0.01923| -0.13793
m’ +m’, | 033786 055280 03745 058886
+X g

€ 13185 1.0019 1.2971 0.9806
7 0.414 0.246 0372 0.204
72 0581 0.246 0539 0.204
ay 0.150 0.381 0156 0.388
X'y -0760| -0479 -0.761 -0.479
f, 2.068 2.476 2092 25000
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Table 3 Comparision of PMM test, Kijima's
method and present prediction for
the ship’s hydrodynamic coefficient

Type Ship New Ship A2

Method PMM Kijima | Prediction
Y, 027224 030820 0251%
Y, — -0.23817 -020569| -0.20608
(m +m’,)
Y 4 034229 070139 037877
Y. -0.10644| 003167 -0.04168
Y s 019281 047932 0.46343
Y 4 045823| -020636| 0.32936
N, 0.15234; 013149 0.14649
N, -004849| -005371] -0.0348
N’ 4 008467 -001134| 001247
N -0.08121] -0.02144| -0.04468
N’ s -05112| -0.09821| -0.31814
N g 0.08304| -0.15080] -0.0171
m +m’, 0549%6| 056840 034332
+X g
e 1.2538 1.0073 1.324
7 0428 0266 0433
72 0645 0265 0.600
an oz9| 03] 0151
X'y -0478] -0479 -0.76
f, 1777 2476 2167

Table 422 ¥ fAMl BellAl PMM A3zt
7 Kijima 418 vus] 2@ APFAY v|A5
MY e ~478%9 Aozt vhi, N gk
-639%9] Zpol7t YA Y, —(m'+m’)) X Ny
t A9 Aot fAok. WAE At HA-ze
A2}-g #d AgE Table 29 2& BFg 7R
ot

Fig. 1 ~4& 43 AaAqz 2 Wad Agdd
e Au] Aol XMujdEHA FAMIS] PMM

Journal of SNAK, Vol. 35 No. 4, November 1998



5 28 9T T JlEol B A

Table 4 Comparision of PMM test, Kijima’'s
method and present prediction for
the ship’s hydrodynamic coefficient

Type Prototype B New Ship Bl | New Ship B2
Ship (Ful (Ballast) (Scantling)
Method | PMM | Kijima | Pred. | Kijima | Pred. | Kijima
Y’ 8 0.25958] 0.38374] 0.18872| 0.37152| 0.27447| 0.39863
Y’ — (m’|~0.19431}~0.19491] -0.18572| -0.15828] -0.19699 -0.19659

+m’y)

Y’ 98 0.36439| 067540 0.33%60| 0.37249| 0.36819] 067919
Y, ~0.00901| 0.04648(-0.04831] 0.00300|-0.00025| 0.05624
Y’ o 0.37690} 0.41745| 0.20284] 0.37533| 041521 0.42649
Y’ ar 0.374241-0.14063| 0.30669| -0.090565| 0.38327| -0.10232
N’ﬁ 0.13661( 012849 0.09661; 0.06909| 0.14508( 0.13697
N, -0.03226 | -0.06287( ~0.01934 -0.04716} -0.03459| -0.05520
N’ 8 0.00676|-0.00135| 0.01672| 0.00630] 0.00430{ -0.00281
N, ~0.04234} -0.02503| -0.04521| -0.02101 | -0.04178| -0.02447
N’ i ~0.309421 -0.11979; -0.33111 | -0.13380| ~0.30562| -0.13256
N’ ar -0.03965|-0.179%5| 0.01837(-0.173%4| -0.05242| -0.17616
(m’+my) | 048315| 052543 0.41783] 0.46039] 0.49612| 053834
+X 5

& 1.3183| 1.0082| 1.3074f 09973] 1.3192] 1.0091
7 0.456 0308] 04831 0340 044% 0.301
7o 0543 0308 057 0.340; (0.5365 0.301
ay 0.242 0417 0.212 0.387 0.248 0423
X' u -0.7218| -0483| ~0.7181| -0479] -0.7225| -0.484
f, 2086 2.372 2085 2372 2085 2372
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