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Abstract

To calculate the lift of a thin lifting surface like the ship-rudder, it is popular to replace
the lifting surface by a series of vortices. Two methods, which are vortex lattice method and
mode function method, are frequently used to distribute the vortices on the lifting surface,

In this paper, the intermediate way of two mentioned calculation method is carried out to
exploit the merits of them. The basic concept of this mcthod is to divide the lifting surface
with several strips in span-wise and replace vortices to the chord-wise at each strips.

A horn type semi-balanced rudder is chosen for the real method, and the validity of the
proposed calculation is pursued by the open water test of the same rudder.

Finall, this method is applied to the calculation of the interference between the two homo-

genous rudders siting parallel to the free stream.
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Nomenclature

a : Strength of each vortices distributed by the
mode function

: Chord length of the rudder

: Rudder normal force

. Height of the rudder

. Span of the rudder

. Interval between two homogenous rudders

. Induced velocity

> g ® 2o oo

> rudder angle
: Strength of the vortex
. Attack angle
. Aspect ratio

D ™ ®

. Shedding angle of the free vortex
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Fig. 1 Coordinate system of a horse-shoe vortex
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Fig. 2 Coordinate system for calculating the lift
of a semi-balanced rudder and two parallel

rudders.
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Fig. 3 Calculation of the normal force of a semi-
balanced rudder by the lifting surface
theory,
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Fig. 4 The effect of the shedding angle of the
free vortex upon the calculated rudder
normal force
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Fig. 5 The scheme of the open water test for
the horn type semi-balanced rudder,
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