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Basic characteristics of Discharge Plasma Ignition System for RCS Thruster with Green Propellants
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Junichiro AoYAGI, Haruki TAKEGAHARA
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A laboratory model of ignition system using discharge plasma for reaction control system (RCS) thruster with
hydroxyl ammonium nitrate (HAN) based monopropellant, especially with SHP163, was designed and built. In this
study, the first result of propellant ignition using the ignition system is reported, and basic characteristics of the ignition
system were discussed in terms of power consumption and exhaust plume temperature. Successful propellant ignition
was achieved at 227 W of power consumption, and the exhaust plume temperature at downstream of the ignition system
was over 1,500 K under standard atmospheric condition experiment.
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Table 1. Comparison between hydrazine and SHP163.

Hydrazine  SHP163
Density @ 297 K
[x10° kg/m’] - N
Freezing point [K] 275 =243
Toxicity High Low
Theoretlcal specific 239 276
impulse [s]
Adiabatic flame 1183 2401

temperature [K]
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Figure 1. Diagram of discharge plasma ignition system.
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Figure 2. Schematic of experimental configuration.
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Figure 3. Experimental sequence

Table 2. Experimental conditions

Propellant mass flow rate
Argon gas mass flow rate
Current limitation
Temperature measurement
point (from downstream of

DPI)

0.10 g/s
0.05 g/s
800 mA

10 mm
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Figure 4. Exhaust plume at downstream of the DPI.
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Figure 5. Time history of current, voltage, propellant
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Figure 6. Time history of temperature at downstream of
the DPI and propellant valve
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