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Abstract

Especially in the case of a full form ship. the stability on course can be
considered to become severest among 4 items of criteria in Interim Standards for
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Ship Manoeuvrability adopted by IMO in 1993. The purpose of this study is to
find some ideas for the improvement of stability on course through changes in
rudder area with reference to span distance. In this paper, we established the
formula on the relation between the experimental constants relevant to rudder
normal force and hydrodynamic derivatives of hull-propeller-rudder system. We
carried out various kinds of captive model test relevant to rudder normal force
etc.. and evaluated hydrodynamic derivatives of hull-propeller-rudder system.
and analyzed the stability on course with the parameter of changes in rudder
area. Furthermore, we also discussed effects of changes in rudder area on
manoeuvring performance including stability on course, based on computer
simulation. As a result. it is clarified that there is a possibility that stability
on course may become bad through an increase of rudder area. The reason for
the bad stability on course is that the void space between the upper edge of
rudder and the lower part of stern overhang decreases. This space change
exerts a great influence on straightening coefficient of incoming flow to rudder
in manoeuvring motion, which has close relation to stability on course.
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Table 1 Principal particulars of ship and

maodel
items Ship Model

HULL

Lenuth BP. L im) 264.0 20

Breadth B (m) 478 0.3621

Mean drafr d (m) 16.0 0.1212

Trim T (m) 0.0 a0

Block coefficient Cu 0.8210 0.8210

Midship section coefficicnt Cy 0.9978 0.9978
RUDDER

Height H (m) 10.89 0.0825

Ares ratio Ar'Ld 1:31.0 1/51.0

Aspect ratio X 1.4323 1.4323
PROPELLER

Diameter D (m) 80 0.061

Pitch ratio PD 0.709 0.709

Expanded area ratio Au'Aa 0490 0.490

No. of blade 4 4
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Fig. 4 Body plan and hull end profiles

Table 2 Principal particulars of model
rudders equipped to hull

i Chord Mean Aspect
Kind of rudder . . LE ~CL
length height ratio
A 5.76 em 8.25 cm 1432 0.356 ¢
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A=-3 5.76 cm 9.16 em 1.590 0.35 ¢
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Fig. 12 Comparison of gradient of steady
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