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A Study on the Effect of Rudder Shape on
Coursc Stability of a Ship
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Table 1 Principal particulars of ship and model

items ship model
HULL
Length B.P. L (m) 264.0 2.0
Breadth(moulded) B (m) 47.8 0.3621
Draft(moulded) d (m) 16.0 0.1212
Trim T (m) 0.0 0.0
Block coefficient Cs 0.8210 0.8210
Midship section coefficient Cm 0.9978 0.9978
RUDDER
Height H (m) 115 0.0825
Area ratio Ar/Ld 1/57.1 1/51.0
Aspect ratio A about 15 1.4323
PROPELLER
Diameter D (m) 80 0.061
Pitch ratio P/D 0.709 0.709
Expanded area ratio AJ/A, 0.490 0.490
No. of blades 4 4

Fig. 3 Schematic diagram of circulating water channel
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Fig. 5 Profiles of model rudders
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Fig. 6 Normal force cocfficients of rudders in open water
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Table 2 Experimental conditions of open rudder test
H Chord | | Water | Reynolds |
B  length ][]ught L velocity. ;___:___No _
A B C D E 864 om \ 124 cm 0661 m/sec 0068 x10° ()

éLB, gmp, Emgi@g cm ‘ 124 em IZJ%m/sec 0.110 x1o°i (-

I‘xp cond

‘ Kmd of ruddu

Ss

EYTN « Eap. cond (1)
‘ - Exp. cond. (I

Fig. 7 Gradient of rudder normal force in opcn water
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Table 3 Hydrodynamic derivatives and coefficients

Y up 0.34265 Ny up 0.12626
Y) 0.05572 N, o -0.05979
m 0.29803 m,’ 0.0205

Xg -0.5 Ip -0.9
xc 0,031
. . ’ VR 2
Kind of rudder ay Xy ( 7 ) fa 14
A 0.193 -0.403 2.019 0.751
B 0.167 -0.402 2.080 0.773
C 0.172 -0.339 2.055 0.766
D 0.170 -0.375 2.643 0.751
E 0.212 -0.354 2.600 0.807
0.06 ’/9/ /" 0.02
0.04 o /0/ '? /
/V 0.01
002 /9’ }/
e e
200 400 s,G;(dn:.(jo 800 600 -400 —2:;0 690 200 400 a.z;:(m:jm
/ /
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/ —0.02 J

Fig. 15 Lateral force induced by oblique running(Rudder E, n/no = 1.0)

G118 4
0.12 4
0.06
000 4 — — - — — — — — = — — e e e e
~0.06 -

-0.12 4

-0.18 s T
A B c D E

Fig. 16 Comparison of stability lever(n/mp = 1.0)
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