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Numerical Simulation of One Dimensional Pulsed Plasma Thruster with Solid
Propellant

A. Sedigh®”, R. Ebrahimi?
1 MS.c., Aerospace. Eng., K.N.Toosi Univ., Tehran, Iran.
2 Prof., Aerospace. Eng., K.N.Toosi Univ., Tehran, Iran.

Abstract

The pulsed plasma thruster starts its operation cycle by loading the capacitor bank up to the operating
voltage. The main capacitor can be discharged through arcing between the electrodes, therefore ablating and
ionizing the exposed surface of Teflon propellant. The electric current flows form a current loop and a
magnetic field is according generated. So the ablated mass is accelerated by the combined effects of gas
dynamics and electromagnetic forces. In this research, one dimensional pulsed plasma thruster has been
investigated numerically based on Einfeldt, Harten, Lax, Van Leer, (HLLE) numerical method. In order to
validate applied numerical method, the Riemann problem has been solved. Results include distribution of
density, velocity, pressure as well as magnetic field in a magnetic accelerator, which show a good
compatibility with the references. A Pulsed Plasma Thruster has been numerically analyzed. The results
comprising density, pressure, magnetic field, and velocity curves have been compared with the physical
behavior, which were convincing. Furthermore, graph of distribution of Teflon’s temperature after reaching
to the ablation temperature, by applying heat energy from plasma region, has adequate compatibilities with
results of the references.

Keywords: Electric Propulsion; Magnetohydrodynamic; Plasma; Pulse; Induced Magnetic Field.
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