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Vacuum Firing Test of 1N-Class Green Monopropellant Plasma Rocket Engine

Asato Wada, Hiroshi Maeda, Tahahiro Shindo, Hiroki Watanabe, Haruki Takegahara
Tokyo Metropolitan University, Hino, Tokyo, 191-065, JAPAN

Green monopropellant thrusters have been continuously developed as replacement for
conventional hydrazine thrusters. An ignition system by utilizing discharge plasma of swirling
noble gas for green monopropellants has been proposed in substitution for the solid catalyst.
Objective of this study is to evaluate thrust performance of thruster with discharge plasma ignition
system by the measurement of thrust and pressure under vacuum. Stable operation was confirmed
under vacuum. In addition, at initial argon gas mass flow rate of 0.15 g/s and initial SHP163 mass
flow rate of 0.48 g/s , steady thrust and incresed pressure were 0.31 N and 0.25 MPa, respectively.
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Fig. 1. Overview of thruster with discharge plasma
ignition system.

% Regulator
154 Solenoid Valve
[X] Needle Valve

Pressure
Transmitter

SHP163
Tank

Thruster

Pulley ‘ ) Plume
Weight

Load Cell

all Vacuum
i ~  Chamber
Spring Plate G Video

Camera

Fig. 2. Schematic of experimental apparatus.
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Fig. 3. Propellant ignition sequence.
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Fig. 4. Photograph of vacuum firing test.
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Fig. 5. Discharge waveform of vacuum firing test.
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Fig. 6. Thrust and pressure waveform of vacuum
firing test.
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