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Electrothermal Pulsed Plasma Thrusters by Numerical Simulation
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Abstract

The pulsed plasma thrusters (PPTs) have some features superior to other electric propulsions. It is no necessary sealing parts and
valves. As a result, PPTs have simple structure and high reliability using solid propellants, mainly PTFE (polytetrafluoroethylene:
Teflon®). The PPT is operated repetitively-pulsed. We used an electrothermal PPT as a more suitable thruster for
micro/nano-satellites. However, it is difficult to analyse time-dependent phenomena by experiment because the electric discharge is
terminated in a few time like 10-20 ps. Furthermore, we numerically predict their performances by calculation for mission planning.
Thus, an unsteady numerical simulation code has been developed for electrothermal PPT system. In the present paper, we examine
the performance characteristics by numerical simulation. As an experimental result, the PPT generated total impulse of 90 Ns with
72,000 shots at 31.59 J. As a numerical simulation results, the present numerical simulation calculated total impulse of 81 Ns with

same condition of experimental.
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Mass, kg 50
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Altitude Low Earth Orbiter
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Charging voltage, kV 1.8
Capacitance, pF 19.5
Input energy, J 31.59
Inductance, uH 0.189
Resistance, mQ 9.84
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