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An Experimental Study on the Characteristics of Propeller and Rudder in
Oblique Towing Conditions
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Abstract

For the reliable prediction of maneuverability of a ship , lots of captive model tests
have been carried out for over 10 years. But the parameters appearing in the
mathematical model are so versatile and showing complex characteristics, and it is still
hard to establish the useful formulae that we can adopt directly in the design stage.

In this paper, the most important parameters in the mathematical model. ie. (1 —wp)
the effective wake fraction at propeller, and Jx(Bz), the effective rudder inflow angles

are investigated by the captive model tests at the circulating water channel.
The model is tested at designed speed and at low speed, and the drafts at both full
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load and ballast load conditions are taken. Propeller thrusts and rudder normal forces
are measured at the given drift angle and propeller revolution. These forces are used
for the analysis of the effective flow velocity or flow direction, to the propeller or

rudder.
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Table 1 Principle particulars of ship & model

Ship Model

Loa 274.0m 2.076m
Lpp 264.0m 2.0m

B 47.8m 0.356m

d 14.6m 0.111m

Ballast ds : 6.011m | dr : 0.046m

Draft da 1 8985m | da : 0.068m
Service Speed] 7.356 m/s 0.64 m/s
MCR 1.467 rps 16.85 rps
Low Speed | 3.678 m/s 0.32 m/s
Weight 148.500 Ton| 65.07 kg

z2Hele Dp=0.065m, Pitch®l = 0.P|%
@ 49 g ARB3AT. e HE®)
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AAS J(= u,/(n - D))E 03X 07744 0.14
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Table 2 Result of propeller open water test
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Fig.2 Propeller open water characteristic
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Fig.3 Propeller effective wake during
oblique towing
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Fig.4 Propeller effective wake during
oblique towing
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Fig.5 Propeller effective wake during
oblique towing
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Fig.6 Propeller effective wake during
oblique towing
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NR= —(xR+aH‘xH)FN0058 (43)
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Fig.11 Effective rudder inflow angle 5z
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Fig.11 Effective rudder inflow angle 55
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