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Abstract

In recent practice a half round prismatic bar has fillet welded or formed through foundry
work along the centerline on rear concave surface of the horn to mitigate gap flow between
fixed and movable part of the rudder system. When the gap clearance has been blocked
with this practice, numerical simulations indicate that the practices are not only effective in
reducing the gap flow but also in mitigating the cavitation. The blocking effects are
remarkably improved when a pair of blocking bar is bisymmetrically attached with respect to
centerline on the opposite convex surface of the movable part. The blocking bar could be
placed on the exposed surface under maximum rudder angle. This implies that the blocking
bar could be easily adopted not only in a design stage but also in a maintenance stage for
mitigating rudder cavitation. In addition, the numerical simulations imply that more
improvements could be anticipated through the selection of section shape of prismatic bar
for gap flow blocking.
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Table 1 Gap flow rate of ordinary rudder

without blocking bar

Horn section | Pintle section

Flow rate

(ka/s) 23.5
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Table 2 Gap blocking effect of typical half
round bar with height of 40% gap

Section Gap flow |Flow reduction

(kg/s) (%)

Horn 18.4 15.2

Pintle 20.4 13.2
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Table 3 Effect of the bisymmetric installation
of blocking bar on gap flow

. ) Gap
Installing |Location Flow
flow .
surface (degree) reduction (%)
(ka/s)
Rudder plate 30 13.9 35.9
surface 40 12.7 41.0
Pintle block | 9 14.7 7.5
surface 40 1.3 52.0
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Fig. 8 Pressure coefficient contours with
one-side installation of blocking bar

Table 4 Effect of the one-side installation of
blocking bar on gap flow

Flow
Installing Gap flow
Location reduction
surface (ka/s)
(%)
Rudder plate| Pressure side 17.2 20.7
surface Suction side 15.4 29.0
Pintle block | Pressure side 18.6 20.8
surface Suction side 13.8 41.2
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Table 5 Gap flow and flow reduction with
different section shapes of blocking bar

section shape gap flow flow
o]
P (kg/s) reduction(%)
Horn section
rectangle 12.7 41.5
half-circle 17.8 18.0
fillet joined
. 18.4 15.2
half-circle
smooth
. 19.8 8.8
triangle

Pintle section

Rectangular 14.6 38.0
Rectangular
double 1.6 32.0
breadth
Half-circular 20.0 14.9
fillet joined
] 20.4 13.6
half-circle
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Table 6 height

rectangular gap blocking bar on gap flow

Influence of section of

flow reduction
(%)
16.7
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72.1
87.3

gap flow
(ka/s)
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