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Abstract
Generally Horn—type rudders have been used for single propeller and single rudder
system. The reason is that the rudder torques of Horn—type rudder are smaller than those
of Spade rudder with same [ift force. But it is found that the rudder cavitation occurs on a
Horn—type rudder of fast container ship. In this paper the comparison results of Horn—type
and Spade rudders are described. HPMM tests are carried out to compare the effects of

two rudder types on the maneuverability of a ship.

It is shown that the maneuvering

performance of a ship equipped with Horn—type rudder is better than that equipped with
Spade rudder by comparing the test results and rhaneuvering coefficients at scantling
condition. The reason is that the movable part area of Horn-type rudder is about 14%
larger than that of Spade rudder with same total area. And the rudder torque of Spade

rudder is greater than that of Horn rudder.

rudder type is negligible.
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Table 1 Principal dlmenSIOns of 8,400 TEU
container ship

Hull Scantling Ballast
Lep(m) 318.0 318.0
B(m) 43.2 43.2
T(m) 14.5 6.95
Trim (m) 0.0 4.7
LCG/L(%) -2.02 -5.02

Table 2 Dimensions of rudders

Horn Spade
Scantl. | Ballast | Scantl. | Ballast
b(m) | 13.0 | 9.1 9.8 | 9.15
¢, (m ) 9.0 | 8.28 | 87 | 851
c(m) | 66 | 66 | 59 | 59
Ar(m?) | 99.50 | 65.80 |102.65]| 65.93
Ap(m®) | 17.91 | 6.05 | 31.11 | 0.0
Ay(m?) | 81.59 | 59.75 | 71.54 | 65.93
Bal. Ratio| 26.58 | - |30.14] -
fa 1914 - |159% | -

Fig. 1 Photographs of rudder equipments
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Fig. 3 Rudder torque test (Scantling)
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Fig. 5 Static drift test (Scantling)
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Table 3 Maneuvering coefficients

Horn Spade

Scantl. | Ballast | Scantl. | Ballast
Xss' 1-.00104]-.00071]-.00101}-.00067

Xssy' [-.00184] - |-.00145 -
Ys' |.00210 | .00136 | .00180 | .00138
Ys,' |.00281 - .00263 -

N;' |-.00099|-.00066|-.00087|-.00067
Ns' |-.00129| - |-.00116| -

Table 4 Simulation results (Scantling)

Hull Horn Spade
Tact. Daim. 3.46 L 3.70 L
Advance 3.13 L 3.30 L
10°/10° 1st 13.7° 14.8°
10°/10° 2nd 24.6° 27.8°
20°/20° 1st 18.7° 19.1¢
20°/20° 2nd 18.5° 19.2°
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