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Abstract

Arcjet thruster, which is one of the electric rocket engine, is used for attitude and orbit control
in low-gravity. Hydrazine is used for the thruster as a propellant. However, hydrazine is high
toxicity liquid. In this study, the possibility of HAN as direct-current arcjet thruster propellant
is examined. Using the HAN-simulated-decomposed gas of H20, CO2 and N2 mixture, the
hydrazine-simulated-decomposed gas of N2 and Hz2 mixture, and Nz itself, an arcjet thruster was
operated, and the basic characteristics were obtained and compared. Furthermore, a new
advanced type of electric propulsion system what we call WEPS (Water Electric Propulsion
System) by using “waste water” produced in a spacecraft, i.e ISS is being studied. We selected
DC arcjet thruster systems for WEPS. An initial operation was conducted with mixture of pure
nitrogen and water.
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Table 3-2 /KHEHEFNZ I D PERERFIE.

Wz_i;cer Pure
Pure Nitrogen Nitrogen

H20: 25

Flow Rate, mg/s Nq: 146
Ns: 146

Discharge Current, A 21 21

Discharge Voltage, V 80 60

Input Power, kW 1.63 1.26

Thrust, mN 411.2 275.6

Specific Impulse, sec 221.0 126.2

Thrust Efficiency, % 7.52 8.87
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