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Abstract

The horn and movable parts around the gap of the conventional semi—spade rudder are
visualized by high speed CCD camera with the frame rate of 4000 fps (frame per second)
to study the unsteady cavity pattern on the rudder surface and gap. In addition, the
pressure measurements are conducted on the rudder surface and inside the gap to find out
the characteristics of the flow behavior. The rudder without propelier wake is tested at the
range of 1.0 < < 1.6 and at the rudder deflection angle of -8 < 6 < 10°. The time
resolved cavity images are captured and show strong cavitation around the rudder gap in all
deflection angles. As the deflection angle gets larger, the flow separated from the horn
surface increases the strength of cavitation. The accelerated flow along the horn decreases
its pressure and the separated flow from the horn increases the pressure abruptly. The
pressure distribution inside the gap reveals the flow moving from the pressure to suction
side. In the negative deflection angle, the turming area on the movable part initiates the
flow separation and cavitation on it.

¥ Keywords: Semi-spade rudder(semi-spade El), Gap cavitation{2t= 3JHHIEI0I &), High speed
CCD camera(Z =362+, Hor{2 A ), Movable part(JtS5), Pressure measurement(23 = 3H)
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measurements at midsection
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Fig. 4 Cavitation patterns near the gap at o, = 1.0 and positive deflection angles

fuu!
e
P
x
Jon
lO_lI
i
Ho
2]

H 43 2 H 4 & 20064 8E



Fig. 5 Cavitation patterns near the vertical

gap at o, = 1.0 and negative deflection
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