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Fig. 1 Experimental apparatus
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Fig. 2 Pulse-forming network setup
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Fig. 5 Propagation of Taylor cavity
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Experiment on plasma-liquid interaction

in a stepped-wall chamber”

ZHANG Qi, YU Yong-gang., LU Xin, LIU Dong-yao
(School of Energy and Power Engineering » Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: To explore the influence of the chamber boundary shape on the combustion control in a
bulk-loaded liquid-medium electrothermal-chemical gun, the plasma jet propagation in the liquid medi-
um was experimentally investigated by using a high-speed digital camera. Special attention was paid to
the plasma jet-liquid medium interaction under the conditions of different discharge voltages, different
nozzle diameters and different divergent boundaries. The time-sequence photos of the plasma jet prop-
agation in the liquid medium were obtained, from the photos the axial displacement histories of the
Taylor cavity were achieved under the different conditions, and the corresponding propagation veloci-
ties of the Taylor cavity were calculated. Sequentially, the interaction mechanism between the plasma
jet and the liquid medium was analyzed. The results indicate that though the axial velocity of the Tay-
lor cavity is fluctuant, as a whole it is decrescent; and that at the wall steps, the radial turbulence of
the plasma jet is enhanced, which can strengthen the entrainment effect of reflux.
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