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Axisymmetric Flow Past a Cylinder with a Vertex

Sei-ichi Iipa
(Received April 30, 1971)

Abstract

In the case of an axisymmetric, inviscid, and incompressible flow around a semi-infinite
cone, it is well known that the verocity v along the surface can be expressed by v=CrP
where 7, is the distance from the vertex, and C is simply a scaling constant. The flow is
thus completely characterized by the exponent m, which is a function of «, the semi vertex
angle of the cone. Since the solution for such an axisymmetric flow gives a case of an infinite
value of velocity at a large disrance from the vertex, there is a difficulty in obtaining a relation
between C and the uniform oncoming flow U over a cylindrical body.

The present paper is intended to analyse the axisymmetric flow past a cylinder with a
pointed conical head of zero incidence, by assuming a uniform velocity distribution at a large
distance sufficiently far downstream from the vertex. The flow field can be expressed by
equation (24) when a stream function is introduced. Especially, at the proximity of the nose,
the velocity reduces to a simple form as expressed in equation (23). A detailed discussion
is given concerning the semivertex angle and the contour of the cylinder together with the
pressure distribution along the surface.
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