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Structure of Flow Field around Sheet Cavity on Foil Section

by Yasutaka Kawanami, Member Hiroharu Kato, Member
Hajime Yamaguchi, Member Masatsugu Maeda

Summary

Flow fields around stable short sheet cavities are experimentally investigated for two foil sections.
One is burst type whose leading edge separation bubble is long and significantly affecting the flow
structure around the foil even in non-cavitating condition. The other is non-burst type whose separa-
tion bubble is short. Cavity shape and velocity distribution around the foil are measured in detail in
both cavitating and non-cavitating condition using a Laser Doppler Velocimeter. Time-averaged
velocity and turbulence distributions are investigated near the cavity surface and in the wake of the
cavities. The conclusions can be summarized as follows:

(1) The cavity generated on the burst type foil is much thicker than that on the non-burst type foil.
The cavity shape of the burst type foil strongly correlates with the shape of the separation bubble in
non-cavitating condition. The cavity of the non-burst type foil is more unstable than that of the burst
type foil. This is due to the difference in the separation bubbles in non-cavitating condition.

(2) The boundary layer separated near the foil leading edge affects the flow structure on the cavity
surface for both foils. As the cavity becomes unstable, the turbulence intensity increases on the cavity
surface and the time-mean velocity decreases.

(3) The flow structure behind the cavity is completely different between the burst type and
non-burst type foils. In the case of the formar, the cavity does not affect the time-averaged velocity
and widen the turbulence distribution. This is because the cavity of this foil consists of a cluster of
bubbles that grow and collapse in the long separation bubble. As the cavity on non-burst type foil
grows, on - the other hand, the velocity and momentum loss increases rapidly and the turbulence
distribution becomes wider having two peaks. This is considered to be due to the U-shape vorticesshed
from the cavity. From those studies it is clear that the cavity flow modeling should be made in different
ways for the two types of foil.
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Fig.1 Foil Shape
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Table.1 Measured Sections in Experiment
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Fig.2 Experimental Cavity Shape
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Fig.3 Cavity Thickness
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Fig.4 Standard Deviation vs. Mean Cavity Length
Nondimensionalized by Chord Length
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Fig.6 Comparison of Boundary Layer Characteristics
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Fig.7 Experimental Boundary Layer Characteristics
in Non-Cavitating Condition ; MAU 0.8R Foil
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