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Table 2 Parameters of simulative liquid propellant
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/kg-mol™ /J-kg™"-K™" /kg-m™ /Pa-s /W-m™-K
value 54.49 4180 1430 6.306x107° 0.203

Note: M is molar mass. C,is specific heat at constant pressure. p is density. u

is dynamic viscosity. A is coefficient of thermal conductivity.
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Simulation of Spreading Characteristics of Plasma Jet in Simulative Liquid Propellant

XUE Hao-qi, YU Yong-gang
(School of Energy and Power Engineering ; Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to understand the ignition process of plasma jet in the liquid propellant electrothermal chemical gun, the
spreading characteristics of plasma jet in simulative liquid propellant LP1846 were studied. A two-dimensional axisymmetric un-
steady mathematical model of plasma jet spreading in the liquid was established, and the model was validateded with the experi-
ments based on the liquid working medium of water. On this basis, the spreading process of plasma jet in the simulative liquid
propellant LP1846 was numerically simulated. The morphological changes of plasma jet and the distribution characteristics of
pressure, velocity and temperature in the jet field were analyzed. Results show that when the plasma jet expands in the simula-
tive liquid propellant LP1846, there is turbulent mixing phenomenon due to Taylor-Helmholtz instability, and it becomes more
and more intense. It is manifested by the protruding head of the jet and the axial elongation to form a tip, and the jet entrains the
simulative liquid propellant medium to produce droplets in Taylor cavity, and the number of droplets gradually increases. At the
same time, the necking phenomenon occurs near the nozzle hole during the expansion of plasma jet due to the simulative liquid
propellant backflow. The jet field fluctuates due to the alternating action of expansion and compression waves, especially near
the nozzle hole. The pressure field shows alternating distribution of high and low pressures, and the velocity field also shows sim-
ilar distribution.

Key words: plasma jet; liquid working medium;spreading characteristics; turbulent mixing; numerical simulation; propellant
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A two-dimensional axisymmetric unsteady model was established to simulate the expansion process of plasma jet in simulative
liquid propellant LP1846. The morphological changes during the expansion of plasma jet and the distribution characteristics of

pressure, velocity and temperature in jet field were obtained.
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