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Performance of very low-power nitrogen arcjet thruster
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Abstract: Very low-power arcjet thrusters with natural-radiation-cooled nozzle can stab-
ly operate for a long period of time by using nitrogen as the propellant. Thrust was measured
indirectly using impinging force method, the end-on photos of discharge status within the
nozzle were taken through a 45° inclined copper mirror. Performance and discharge charac-
teristics of the very low-power arcjet thruster were analyzed according to the experimental
data of thrust, specific impulse, thrust efficiency, arc voltage and arc current. Results
showed that the maximum thrust was up to 24 mN and the maximum specific impulse was
close to 175s, when the gas flow rate was within the range of 100—700 mL/min and input
power of 35—55W; with the increase of arc current from 80—120mA , the arc voltage varied
from 420—520V, and the arc voltage showed the rising trend after falling with the increase

of gas flow rate.
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Fig. 2 Pictures of thruster nozzle and arcjet plumes with different working parameters
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Fig. 3 End on pictures of thruster nozzle and arc discharge with different working parameters
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Fig. 4 Variations of thrust with specific power
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Fig. 7 Variations of voltage with gas flow rate
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