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Evaluation of Irregular Disturbances to Ships
in Autopilot Navigation

by

O

Kyoung-Ho Sohn”, Gyoung-Woo Lee **°, Jin-Hyoung Kim **

Abstract

The final aim of our research project is a study on assessment of
automatic steering system of ships in open seas. In order to achieve this
aim, we need to know the characteristics of each component of the
system, and also to know the characteristics of disturbance to ship
dynamics.

In this paper, we provide calculation method of irregular disturbance to
ships in autopilot navigation in open seas, and also show calculation
examples about two kinds of ship, ore carrier and fishing boat. The
disturbance consists of irregular wave and random wind. The disturbance
is calculated as equivalent yaw angular velocity. Each spectrum and time
history of disturbance are reasonably evaluated.

Further investigation concerning to performance index of autopilot
system and energy loss related to automatic course keeping, will be dealt

with in another paper.
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Table 1 Principal particulars of ship
items ore _carrier | fishing boat
HULL
Length B.P. L. (m) 247.0 27.90
Breadth B (m) 40.6 6.30
Mean draft d (m) 16.0 2.25
Trim T (m) 0.0 0.0
Block coefficient Cs 0.8243 0.6868
Midship section coefficient Cwm 0.9975 0.9695
Rudder
Height H (m) 9.94 2.0
Area ratio Ar/lLd 1/60 1/26.5
Aspect ratio A 15 1.7
Propeller
Diameter D (m) 6.5 19
Pitch ratio P/D 0.65 1.0
Table 2 WMO code 1100
(W?Sguigze) Ut (m/ sec) Hy,(m) T1(sec)
1 0.95 0.1 1.2
2 2.50 0.2 1.7
3 4.45 0.6 3.0
4 6.75 1.0 39
5 9.40 2.0 55
6 12.35 3.0 6.7
7 15.55 4.0 7.7
8 19.00 55 9.1
9 22.65 7.0 102
10 26.50 9.0 116
11 30.60 115 13.1
12 | 3485 | 140 41
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