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The Effects of a Small Blowing on Vortex-Breakdown

in a Swirling Flow

By

Keiichi KARASHIMA and Shoji KiTAMA

Abstract : This paper gives the results of a numerical approach
to the effects of a small blowing on an axisymmetric swirling
flow including vortex-breakdown. The numerical computation is
carried out using essentially the same flow model as proposed by
Grabowski & Berger, and the response of a breakdown-induced
bubble to the blowing is examined in detail.

It is shown that the blowing induces not only a downstream
movement of the breakdown location but also a considerable
decrease in size of the axisymmetric bubble accompanied with the
vortex-breakdown. Detailed examination reveals that the momentum
addition due to the blowing contributes to augment both the axial and
circumferetial velocity components near the axis of the swirling flow,
so that the non-blowing flow field seems as if it were shifted down-

stream, thus delaying the vortex-breakdown.
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