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The Effect of Annular Slit on a Compressible Spiral Jet Flow
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Abstract

Spiral jet is characterized by a wide region of the free vortex flow with a steep axial velocity gradient,
while swirl jet is largely governed by the forced vortex flow and has a very low axial velocity at the jet axis.

However, detailed generation mechanism of spiral

flow components is not well understood, although the

spiral jet is extensively applied in a variety of industrial field. In general, it is known that spiral jet is
generated by the radial flow injection through an annular slit which is installed at the inlet of a conical
convergent nozzle. The present study describes a computational work to investigate the effects of annular slit
on the spiral jet. In the present computation, a finite volume scheme is used to solve three dimensional Naver-

Stokes equations with RNG & — & turbulent model.

The annular slit width and the pressure ratio of the spiral

jet are varied to obtain different spiral flows inside the conical convergent nozzle. The present computational
results are compared with the previous experimental data. The results obtained obviously show that the
annular slit width and the pressure ratio of the spiral jet strongly influence the characteristics of the spiral jets,

such as tangential and axial velocities.
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