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A Study on the Control of Ship Maneuvering
by the Simulation of Anchor Dredging
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Abstract

Ship operators use anchor dredging for the collision avoidance or safety of ship handling in a
harbour or narrow channel. This paper clarifies the technique of the anchor dredging known as a
common sense for, the seafarers .

A mathematical model at low speed range is established for the estimation of ship motion under
the assumed environment, simulate the advance speed , and turning ability under the anchor
dredging or not. The results shows good agreement with the conventional seamanship and their
experiences as follows.

Ahead speed used the anchor dredging is slower(speed reduction ratioid0%) than the normal
ahead speed and the stopping distance is shorter (distance reduction ratio:40%)than the normal
ahead distance without the anchor dredging..

Turning speed used anchor dredging is slower(speed reduction ratio:72%)than the normal ahead
speed and the tactical diameter is shorter(distance reduction ratio:24%)than the diameter by the

normal turning without the anchor dredging.
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¢= I~ wp/(1=wp) Qo) AHE el FAE bl table 13 2O
k=0.6/ o, #4934 SHFe FEL table 29 2ok,
wR = waRo/ wpo
w,=wmexp [—4.008— x pr )2 Table 1. Ship’s Particulars
LBP L(m) 175.0
A71elA H: 718 &e°l, B AR, vAHRAT, Cs © |Breadth B(m) 25.4
Ao AFAs, CPFA71e AFAs, WP FA71 o0 draft d(m) 85
Azl M 9] BbFAF, WR, Bl XA 2 8tFAlF, s Trim (m) L09
£3HE Yehach, '
wl Block coefficient Cb 0.559
2A709 HA%F WS dE LFAE oz, g (Rudder area Ar 530
44 ZEPlo) UE £EA4E (10402 sgr,  |Rudder aspect ratio A 18219
Propeller diameter D(m) 6.533
n = [n*=n)/T, ©) Propeller pitch ratio P/D 1.009
8 = (8" -8)/Te: | 8* - 8|< Tel Soa | Half Ahead Speed  (kt) 9
‘ . : Engine Revolution (rpm) 445
8 =sign (6% - 8)| Omax | © | O - 8|
5 Slow Ahead Speed (kt) 6
> max 10 ) .
Te | (10) Engine revolution (rpm) 29.69
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o AAF, Te: Ze719 AAF, Omac: AWZEEE  Topie 2 Hydrodynamic Derivatives & Coefficients
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at Y'vv -0.40217 | Te . 2.5sec
B 2=Cly(t)] = vio) + ;0 v(ndt Y'vr -0.31193 | | dmax | 3 deg/sec
f—dr Y'rr -0.03461 | Tn 15 sec
AREE[u®] = ulo) + 2 bt N'v -0.08 Wa 7200 kg
=gt N'r -0.0368 | Aa 15
HEZLEED] = o) + 2,704 N'vvr ~0.06686 | £a 175 m
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