27

)Z
KO EMBgSR L%
34 £ g3 3% 1997F 8H
Journal of the Society of
Naval Architects of Korea
Vol 34, No. 3, August 1997

|

=5glo] Aeo] AR O

0%
2
g
ﬂ
rr
08
i

of &

S

br

fole

|

Ok ki ) IT TRk
T O}'

* V] Kk ESPN =)
» Zﬁ&%l » AT y TIXTTTT ] RLENE

An Experimental Study on the Effect of Adoption of Special Rudders on
Course Stability of a Ship

by
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Abstract

The paper deals with the effectiveness of various special rudders on course stability of a
ship. We adopted five types of rudder, such as one normal rudder and four special rudders,
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which contain two rudders with concave and convex strips on sides respectively, one flapped
rudder, and one rudder with end plates on tips. In the circulating water channel, model test
was carmed out for measuring lift characteristics of the rudders in open water. And various
captive model tests were also carried out for measuring the experimental constants related
with helm angle and steering in hull-propeller-rudder system. From the test results, the
changes in manoceuvring hydrodynamic derivatives due to adoption of nommal and special
rudders were predicted Then course stability performances of a ship with normal and special
rudders were evaluated and discussed. As a result, it is clarified that the rudder with concave
or convex strips and flapped rudder have no effect on course stability, while the rudder with
end plates improves course stability with effect. The result in this studv is expected to be
used usefully when the course stability is in issue and has to be improved without
amendment of hull design at initial design phase or after construction of a ship.
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Table 1 Principal particulars of ship and

model
Items Ship Model

HULL

Length B.P. L tm) 264.0 20

Breadth B (m) 478 0.3621

Mean draft d (m) 16.0 0.1212

Trim T (mY 0.0 0.0

Block coefficient Cs 0.8210 0.8210

Midship section coefficient Cxr 0.9978 0.9978
RUDDER

Height H tm) 10.89 0.0825

Area ratio Ar'Ld 1/510 1510

Aspect ratio IS 1.4323 1.4323
PROPELLER

Diameter D (m} 80 0.061

Pitch ratio P/D 0.700 0.709

Expanded area ratio As'A 0.490 0.490
|_No. of blades 4 4

Fig. 4 Body plan and hull end profiles
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Table 2 Experimental conditions of
rudder open test

Chord Water RC}'{lolds

Kind of rudder | length Height velocity : FXD'
cm L 6 {cond.
cm mosec e 10

A B C.D E | 864 124 | 0661 0.058 I

A B C D E || 864 12.4 1.253 0.110 (an

Fig. 6 Experimental apparatus for rudder
open test
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Table 3 Hydrodynamic derivatives and
coefficients
Yip | 034265 Ng' op 0.12626
Y, p | 008572 N/ » | -00597%
w 0.29803 m, 0.0205
xR 05 g -0.9
x¢ 0.031

, |

Kind of rudder ( ) Ay Xy Y

A 2.019 0.183 | -0.403 | 0.751
B 2.080 0.167 | -0.402 | 0.773
C 2,055 0.172 | -0.339 | 0.766
D 2643 0.170 | -0.375} 0.751
E 2600 0.212 {-0324; 0.807
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