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A Study on the Prediction of Ship Mancuverability

in Harbour Area

Choung-Hwan Park , Kyoung-Ho Sohn

Abstract

Some practical methods have already been developed for predicting the
characteristics of ship manoeuvring motions at relatively high advance speed.
However, these methods can hardly be applied to motions of ships in starting,
stopping, backing, slow steaming or tug operations, even though such
extensive motions are of vital importance from a safety point of view
particularly in harbour areas.

The method presented here aims at predicting the characteristics of ship
manoeuvring at low advance speed, which covers starting, stoping, backing,
slow steaming or tug operations. The mathematical models at large angles of
incidence to the hull as well as in the wide range of propeller operations are
formulated for hydrodynamic.

In order to verify the proposed method, basic maneuvering performance
related with crash stopping, course changing, decelerating, and turning under

tughoat assistance are checked by numerical simulations for three ships, Le
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one tanker(Esso Osaka) and one container(SR108) and one VLCC.
It is found that the proposed method may be useful for predicting the
characteristics of ship manoeuvring motions at low advance speed, and for

improving ship handling technique in harbour areas.
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w), P 5Fo e 2FLEF Z1Rupg Al e thgwt o] A EH.
mu —vr —xor) = X
m(v +ur +x5r) = Y (2.0
I.r+mxs(v+ur) =
A@nel fAEE BrragEs 2 a#stn, $uide ¥rrESE S
Aoa APz MMGEE S AEstH 2FTF i AR R
E A EO
(m+m)u— (m+m)vr — (mxg +m,a)f) = Xy+Xp+ X+ Xy
(m +m)o+ (m+mJur + (mxg fma)r = Yp+ Yp+ Yt ¥y (2.2)
(1. +J.)r+ (mx, +mea)v + mxcur = Ny +Np+Ng+Nr
ANM AR 1, Pk TE Zbz AR, 2z, B dds olmat Xy X,
Xu, Xio2 olF ztzbo]| 7|R1st= S A4=S JeldTh

Y

6_- - . — - — - _\'
Fig. 2.1 Coordinate system
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Xy = X() + Z_:(stinﬂk + C¥cos Bk)
Yy = zk:(Sstian + C{cos fk) (2.4)
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ol Holwr}.
fp = tan Hup/0.770D) (2.9)
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Ted+6=2¢8" (18 =81 € Tel &)
& = sign(8* —8)| & x| D (8 =8> Tel Smaxl) (2.15)
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Fig. 3.1 Lateral forces and moments about C.G.due to propeller revolution
of both Esso Osaka and SR108
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‘Table 4.1 Principal particulars of ships

o lMems - | Esso Osaka [ _sriog | VE@Q;,]
IHULL i | ‘
Length BP, Lm0 160 3180 1
i; Breadth(moulded) B (m) | 30 L2540 56.0 ‘
Draft(moulded) d (m) | 2205 Y 20,5 |
~ Block coefficient oG LS l 04859 0827 |
RUDDER | |
~ Height H () | 1385 AL 12.85 |
o AW L Y0 s | uss |
PROPELLER | | | ﬂ
Diameter D (m o 9.1 | 6.50 ' 8.0 !
Pitch ratio PO ens L wss L o |
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Pig. 41 Crash stopping  distance  of M CC Fig. 4.2 Simulation on  course changing
of both t sso Osaka and SR108
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<— |Dead slow ahead(4.33 kf)
Eng. stopol Xl TugFAH$-
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Dead slow ahead(4.33 kf)
<« |9 A TugF AH§
Xr= —40ton, 8= 35°

Dead slow ahead(4.33 kt)
o} 4 Full astern{-80 rpm)
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<—|Eng. stopl A TugC AH8-
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Dead slow ahead(4.33 kf)
<— |Eng.stop,ol A TugC A%
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X/L
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Fig. 4.4 Estimated abilities in collision—-avoidance maneuvers of SR108
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Fig. 4.5 Simulation on lateral shifting operation of both tsso Osaka
and SR108 by both bow and stern tugs.
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Fig. 4.6 Simulation on turning operation of both Esso Osaka and SR108
by bow tug.
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Fig. 4.7 Simulation on turning operation of both Esso Osaka and SR108
by both bow and stern tugs in midship.
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