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The Effects of Rudder Size on Characteristics of Fluid Flow around
Ship’s Stern in Manoeuvring Motion
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Abstract

It is well known that, especially in the case of full-bodied ship, the course stability may become the
severest among 4 items of requirement in Interim Standards for Ship Manoeuvrability adopted by IMO in
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1993. The purpose of this study is to find some ideas for characteristics of fluid flow pattern around

ship’s stern in manoeuvring motion with parameter of changes in rudder size. We carried out two kinds

of model experiment. in obliquely running condition at circulating -water channel. One is measurement on

straightening effect of incoming flow to rudder and the other is experiment on flow visualization around

the gap between rudder and stemn-bottom. We discuss the correlation between the flow characteristics

around ship’'s stern and flow straightening effect at rudder from the viewpoint of course stability. As a

result, it is clarified that the gap between rudder and stern-bottom plays an important role in course
stability of full-bodied ship. It is pointed out that there is quite a possibility of bad course stability as
the gap between rudder and stern-bottom decreases.
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Fig. 1 Coordinate system
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Fig. 2 General arrangement of circulating water
channel at Korea Mantime University
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Fig. 3 Velocity distribution depth-wise at work-

ing section ( V,,: mean velocity)
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Table 1 Principal particulars of ship and model

Items Ship Model
HULL
Length BP. L (m ) 264.0 2.0
Breadth B (m ) 478 0.3621
Mean draft d (m ) 1 16.0 0.1212
Trim ¢(m ) 0.0 00
Block coefficient Cg 0.8210 | 0.8210
Midship section coefficient Cm | 0.9978 | 0.9978
RUDDER
Height H (m ) 1089 | 00825
Area ratio Ar/Ld 1/51.0 | 1/51.0
Aspect ratio A 1.4323 | 1.4323
PROPELLER
Diameter D (m ) 80 0.061
Pitch ratio P/D 0.709 0.709
Expanded area ratio As/A, 0.490 0.490
Number of blades 4 4
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Fig. 4 Body plan and hull end profiles
Table 2 Principal particulars of model rudders
equipped to hull
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Kind of rudder Chord M.e an ASD?Ct
length height ratio

-1 576cm |825om | 1432

-2 56cm |735cm 1.276

A-3 576 cm 916 cm 1.590

0.358¢ —

— =12

A-1 A-2 A-3

Fig. 5 Profiles of model rudders
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Fig. 6 Rudder angle at which the normal force
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Fig. 7 Rudder angle at which the normal force
acting on rudder is nulled out in obliquely
running motion with propeller operating at
ship propulsion point
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Fig. 8 Schematic diagram of surface tuft used
for flow visualization
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Fig. 9 Position of surface tufts equipped to hull
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Fig. 10 Flow observation by surface tufts at
face side (B=4" )

Fig. 11 Flow observation'by surface tufts at
back side (B=4"° )
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