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Some Experiments on Effect of a Propeller on Rudder Forces in Shallow Water

By Akinori YUMURO (Member)

In order to provide basic data needed to predict maneuvering motions in shallow water, the
author carried out some experiments concerning propeller-rudder interaction in water of fi-
nite depth. The tests were conducted by utilizing propeller-rudder system with the absence of
the ship body. Normal forces on a rudder were measured by changing drift angle, propeller
loading and water depth. Adopting the so-called MMG Mathematical Model describing maneu-
vering motions, a theoretical calculation of rudder normal forces in shallow water is made.
The shallow water effect is evaluated through infinite images which are arranged below the flu-
1d bottom and above the free surface.

Calculated values of the rudder forces agree fiarly well with the experimental results, when
the rudder is set in open water. On the other hand, regarding the rudder behind propeller,
both agree qualitatively.

Additionally, coefficients of flow-straightening caused by the propeller are obtained from
measured results of the rudder forces in oblique flows. As a result, it i1s found that the water
depth has a considerable influence on the flow -straightening effect. The values of the coeffi-
cient will increase as the depth of water decreases.
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Table 1 Principal particulars of model rudder
and propeller

Rudder height (m) 0.1705
Chord length (m) 0.1108
Aspect ratio 1.54
Rudder area (m?) 0.01889
Propeller diameter (m) 0.1120
Pitch ratio 0.705
Boss ratio 0.178
Number of blades 5
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Fig. 1 Arrangement of model rudder and propeller
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Fig. 2 Experimental results of normal force on rudder behind propeller in
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Table 2 Fundamental values used for calculation
of rudder normal forces in shallow water

n/ng J Krp Vr/V
1.0 0.251 0.234 2.12
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Fig. 10 Experimental results of normal force on rudder behind propeller in shallow water (8+#0°)
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