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Effect of Circulation of Vortex Rings Discharged from
Elliptical cell on Unsteady Supersonic Jet

Hiroshi FUKUOKA, Kotaro UEDA", Kazumasa KITAZONO

The unsteady supersonic jet formed by a shock tube with a small high-pressure chamber was used as a simple
alternative model for pulsed laser ablation. Understanding the vortex ring formed by the shock wave is crucial in
clarifying behavior of unsteady supersonic jet discharged from elliptical cell. The purpose of this study has been to reveal
behavior of the supersonic jet and the vortex rings. The unsteady behavior of a flow is investigated numerically by solving
the axisymmetric two-dimensional compressible Navier-Stokes equations. The system of the calculation is a model of
laser ablation of a certain duration followed by discharge through the cell exit. The parameters for the calculations are the
pressure ratio of the shock tube and the cell exit diameter. As a result, the interaction between the vortex ring and the jet
near the flat plat plate causes the wall static pressure to increase.
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Fig.1 Flow field for computation and boundary conditions
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Fig.2 Vorticity and computer schlieren variation for
Pr/Py=22.6 and D/D = 1.0.
(VR:: First generated vortex ring; VR2: Second
generated vortex ring; J: Jet head.)
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Fig.3 Time history of jet velocity for
Pw/Py=22.6 and D/D = 1.0
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Fig.4 Vorticity and computer schlieren variation for Po/Py = 22.6((a)-(e): De/D =1.5, (f)-(h): De/D =2.0)
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Fig.5 Time history of wall static pressure
for Po/Py =22.6, D/D=1.0, 1.5 and 2.0
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Fig.6 Vorticity and computer schlieren variation
for Pn/Py =20.0, 42.0 and De/D = 1.0
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Fig.7 Wall static pressure Pwai/Py versus Pn/Py
for De/D=1.0, 1.5 and 2.0
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