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Cavitation Characteristics of Two-dimensional Bodies and Disks

By

Yuzo KUROBE

Abstract

A lot of theoretical models has been proposed to calculate flow field around cavitating bodies.
However, calculation results by linearized cavity flow theory do not agree well with experimental

results.

Almost of all cavitations around bodies are not stable even if in the uniform flow. Accord-
ing to this fact, it is too difficult to choose a suitable theoretical model.

To make a contribution to this problem, the author discussed the characteristics of cavitation
around various kinds of bodies in a uniform flow.

Roughly speaking, the transition of the cavitation can be classified into some stages.

In the case of wedged shaped bodies, the transition can be classified into the stages as follows;

Stage i) Occurence of bubbles, Stage ii) Unstable cavitation, Stage iii) Stable super cavitation.

In the case of streamlined bodies, the stages are as follows;

Stage i) Sheet cavitation, Stage ii) Developing sheet cavitation (unstable), Stage iii) Stable

super cavitation.

The relationships between the length of cavitation and the cavitation condition on various
hydrofoil sections are also presented in this report.
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Table 1 Theoretical cavity models
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Photo. 1 Cavitation tunnel for experiments of
two-dimensional bodies
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Fig. 1 Section of the tunnel for experiments
of two-dimensional bodies
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Photo. 2 (1) Wedged shaped body

Photo. 2 (2) Sinusoidal shaped body
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" Photo. 11 (1) Stage (iv), 6v=0.88

Photo. 11 (2) Stage (iv), 6v=0.84
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Fig. 3 Pressure distributions behind the wedge
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Fig. 4 Pressure distributions on the sinusoidal
shaped body in non-cavitating conditions
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M, 0.04 symmetrical circular arcs 2, 3, 4 Meijer®
M. 0.04 plano-convex 1~6 Meijer®
Ass 0.035 aerofoil 2, 4 Numachi?
Os.s 0.035 plano;convex 2 Numachi?
O}, 0.035 Os.5 nose up 2, 4 Numachi?
O3 4 0.035 Q.5 tail up 3, 4 Numachi?
A, 0.04 aerofoil 4 Numachi?
A 0.07 plano-convex 4, 6, 8 Acosta®
0Oy 0.07 plano-convex 4, 5 Numachi?
O} 0.07 Oz nose up 3, 4,5 Numachi?®
O} 0.07 O tail up 4 Numachi?”
Y-6 0.06 aerofoil 4 Numachi?
W-2 0.06 aerofoil 2,3, 5 Qossanen®
AU 0.097 aerofoil 3, 5 Miyatal®
Anig 0.117 aerofoil 4 Numachi?
Ou1.2 0.117 Air.7 modify 4 Numachi?®
O3, 0.117 Aii.7 modify 5 Numachi?
Alex. 0.12 elliptic-parabollic 0~12 Alexander!t
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Fig.

18 (2) Cavity length versus cavitation number (¢/c>7%)
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Fig. 19 Numerical results
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