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3D-Effect of Side Wall Boundary Layer on Cavitating
Hydrofoil Between Parallel Plane Walls

—Theoretical Development—
Jun ITO

(1997411 B 27 H <38)

Cavitation occurs in high speed hydraulic machinery and marine propeller. For improve-
ment of these characteristic analysis and rational design, the theoretical and experimental
studies of the two dimensional hydrofoil (hydrofoil section) in cavitation are fundamentally
important. Referring to theoretical studies, there exist many results and several ones were
presented by the author. On the other hand, the experimental studies ever published are
precisely examined, so that that these studies all have weekness becomes clear. This is the fact
that the side wall boundary layer effect (3-D effect) of water tunnel where test hydrofoil is
installed is not considered. Concerning the upper and lower wall effects which is two
dimensional, there exist relatively more theories. However, for the side wall effect a three
dimensional theory must be developed and the existing theory of this kind does not exist at all.
Therefore, taking no account of the three dimensional effect of side wall of water tunnel on the
experimental results has been continued.

From such a back-ground, the theoretical method which estimates the side wall boundary
layer effect of water tunnel on experimental results of hydrofoil has been examined by the
author so far. And as the first half of this research the case of non-cavitation condition has
already been presented?. This paper aims to extend this case to that of partial and super
cavitating conditions.
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