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Abstract

In the present study, irregular disturbances to ship dynamics is proposed, where irregular disturbances
implying irregular wave and the fluctuating component of wind for the evaluation of automatic steering
system of ship in following seas. Prediction method based on the principle of linear superposition.
Irregular wave disturbances in following seas is calculated by frequency variation method. The
mathematical model of each element of an automatic steering system is derived, which takes account of
a few non-linear mechanisms. PD(Proportional-Derivative) controller and low-pass filter with a weather
adjustment are adopted to modelling the characteristics of an autopilot.

Performance index is introduced from the viewpoint of energy saving, which derived from the concept
of energy loss on ship propulsion. Finally, the present methods are applied to two typical types of ship
; an ore carrier and a fishing boat. The, various effects of control constants of autopilot on propulsive

energy loss are investigated
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Fig. 3.2 Variation of encounter circular frequency
@ with circular frequency of wave wq
for a ship according to wave heading
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Fig. 3.3 Variation of encounter circular frequ-
ency o with circular frequency of wave
w, in following seas
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Table 5.1 Principal particulars of ships

items ca(:";?er fll)i}:tng
HULL
Length B. P. L (m) 2470 2790
Breadth B (m) 406 6.30
Mean draft d (m) 16.0 2.25
Trim T (m) 0.0 00
Block coefficient CB| 08243 | 0688
Midshipsection coefficient CM 09975 { 09695
Rudder
Height H (m) 9.94 20
Arearatio AR/Ld 160 | o5
Aspectrat A 15 17
Propeller 1.9
Diameter D (m) 6.5
Pitchratio PD| 065 10

Table 6.2 Coefficients of characteristics of ship
dynarmics, steering gear and power unit

items ore carrier fishing boat
ayy 0.0282 0.0453
a,, 0.8290 06166
agy 0.1316 0.3008
T 6.86 245
T, 0.35 029
T, 0.78 072
K 2.48 2.05
Tx 2.5 sec 25 sec

| By | 30 deg / sec 30 deg / sec
28, 1deg 1deg
5" 2 deg / sec 2 deg / sec
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