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THE EXPERIMENTAL RESEARCH in action of THE GAS DISCHARGE PLASMA PLUME ON THE NONSTEADY MACH shock reflecTION
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The intrusion of a shock wave into the formed plasma plume takes some peculiarities. Even more specified peculiarities occurred during the interaction with the Mach shocks configuration. Like processes are undergoing an intense research, while the interactions with the not simple shocks configurations are rather rare [1, 2, 3] and were concentrated mainly on the stationary shocks.

The present work consisted in development of earlier research [4]. Accounted experimental results related to the action of the gas electrodischarge on the nonsteady Mach configuration shocks arising during processes going between the incident shock and a wedge liked wall.  The resulting plasma plume and Mach shocks interaction presents a potential interest for some actual applications. These experiments were realized in the shock tube filled by air at 4000 Pa (30 Torr) at the incident shock Mach numbers 2.2 – 2.4. The experimental  dielectric  section contained optically (shadow method) observable wedge like (47°) wall. The pulse discharge of (0.1 – 2.6)ms duration was initiated just before the incident shock arrival near shock reflection area between electrodes placed at wedge top and near central plane of the wedge. The shock entrance corresponds to the discharge finish. The resulted shocks configurations included the secondary three-shock configuration on the leading front. New-born structures are anallysed as a function of the energy input of (0.1 – 1.0)J. Meantime, some lessening of the new Mach configuration was indicated during its path apart the plume – in a contrast to ordinary Mach three-shock configuration in the absence of the plume. 

References

[1]. Yan H., Adelgren R., Elliott G., Knight D., Beutner T. Shock Waves, 2003, v.13, p.113-121.

[2]. Tretyakov P. K., Garanin A.F., Krainev V.L., et al. in: Mathematical modeling, air-dynamics and physical gasdynamics, ITAM SB RAS, Novosibirsk, 1995, p.70-78 (in russ.).
[3]. Yan H., Gaitonde D. Control of Edney IV Interaction by Energy Pulse. AIAA Paper 2006-562. Minneapolis, 2006.

[4]. Fokeev V.P., Grin Yu.I., Levin V.A. 15th International Conference on MHD Energy Conversion and 6th Workshop on Magnetoplasma Aerodynamics for Aerospace Applications, Proceedings, IVTAN, Moscow, 2005, vol.3, p.796-802.

1

