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Abstract

When an automatic course-Keeping is concermed, as is quite popular in modern navigation, the
closed-loop steering system consists of autopilot device, power unit (or telemotor unit), steering gear,
magnetic or gyro compass and ship dynamics. In order to estimate automatic steering system of ships in
open seas, we need to know the characteristics of each component of the system and also to know the
characteristics of disturbance to ship dynamics. Calculation methods of irregular disturbances are based

on the linear superposition principle.

In this paper, For the purpose of evaluation of automatic steering of ships, the influences of linear
control constants of autopilot on propulsive energy loss are investigated by a performance index is
introduced from the viewpoint of energy saving. Numerical calculations are carried out for an ore carrier

and for a fishing boat in muti-directional waves.
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Fig. 2.1 Block diagram of automatic steering system
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G : center of gravity

V : ship speed

Usr : true wind speed

U, : apparent wind speed
B @ drift angle

x : encounter angle of wave
yr :© angle of true wind
y4 : angle of relative wind off bow

Fig. 3.1 Coordinate system and symbol definitions
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(Table 5.1) Principal particulars of ships

items ore carrier |fishing boat

HULL

Length B. P. L (m) 2470 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  Cw 0.9975 0.9695
Rudder

Height H (m) 994 20
Area ratio Ar/Ld 1/60 1/26.5
Aspect ratio A 15 17
Propeller

Diameter D (m) 6.5 19
Pitch ratio P/D 0.65 1.0

(Table 5.2) Coefficients of characteristics of ship
dynamics, steering gear and power unit

items ore carrier fishing boat
aw 0.0282 0.0453

a, 0.8290 0.6166

as 0.1316 0.3008

T 6.86 2.45

T 0.35 0.29

T, 0.78 0.72

K 248 2.05

T 25 sec 25 sec
| S | 3.0 deg/sec 3.0 deg/sec
28, 1  deg 1 deg

& 2 deg/sec 2 deg/sec
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