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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 ships

[ iters ore_carrier | fishing boat
HULL

Length BP. L (m)| 2470 2190
Breadth B (m)] 406 630
Mean draft d(m| 160 25
Trim T (m| 00 00
Block coefficient Ce 0843 0638
Midship section coefficient  Cu 0995 0995
Rudder

Height H(m)| 9% 20
Area ratio Aw/Ld 160 /%5
Aspect ratio I8 15 17
Propeller

Diarmeter D(m) 65 19
Pitch ratio PO 06 10

WMO code 11008 Table 2¢ll “}ehdt}. Table 2
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Cw= 27‘”(?2) (yw: TIMN)Y =FEZHEH

Ve=Y ur"+ vg" = up (A6) T3

0.0004 (L=125m)

ug=enPV1 —2(1—nk)s + {1 — 9k(2 — B} s
ACp=10.00015 (Lz250m)

o ~0.000002 x L +0.00065(125m< L<250m2)
A7IA e = }:Z)}i 7 =%. E = IZ"
- 1= V(ln_Pwp) K = 0.017 + 20.0“(%%@%‘
(Gross-Watanabe 2])
P: zgds 3
n: Z2A P
el Aol Ao FE BERAT wed AAY A§-

thek 0.25, etell falshe FAEES] Zaded
g 248 ke 9 0602 2} Ll
2 $1AelA 9] f-& vHAlS wpe Taylor series
Agel digk A FAZ1)S obF3 o] AL
A Apgact

wp = 0.551 — 1.333Cy + 1.357 Cx2 (AR

a2z =2 vixgd sAs xe FAL o
& S °l%5}\4[12]

n=1.18(5) ) - (&) (D)) s
(A9)
4714 Sp=LB(1.22% + 0.46)(C; + 0.765)
(Olsen 4})
Cr=Cr(l + K) + Cy + 6Cr
G2 #4)

Cr=0.463(log , R#) %% <, Rn : Reynolds 4

(Schoenherr 2})
R w R W

Cw= 505,77 ™= L2V



