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Effect of Propellant Composition on the Performance of Arcjet Thrusters
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(Institute of Mechanics, Chinese Academy of Sciences. State Key Laboratory of High
Temperature Gas Dynamics, Beijing 100190, China)
Abstract Using nitrogen, hydrogen. ammonia and their mixtures as the propellants, the dependence
of arcjet thruster performance on the propellant composition was studied. Results show that the cold
performance of the arcjet is drastically affected by the effective molecular weight and the adiabatic

index of the propellant. On the other hand, the hot performance of the arcjet is mainly affected by
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the thermodynamic and transport properties of the propellant.
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Fig. 1 Comparison of experimental (dots) and theoretical
predictions (lines) of the cold thrust with different
hydrogen-nitrogen mixtures
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Fig. 2 Effects of propellant composition and mass flow rate on
the resistance of the arc. The unmarked arc current is 12 A
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Fig. 3 Relationship between the specific impulse and the
specific power with different propellants. The hatched area
outlines the theoretical specific impulse range of pure nitrogen
with y=1.4 and 20%< n <45%
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