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Effects of nozzle temperature on performance of low power arcjet thrusters

PAN Wen=xia HUANG HeHi MENG Xian WU Cheng-kang

( Institute of Mechanics Chinese Academy of Sciences Beijing 100190  China)

Abstract: DC discharge in arcject thruster is used to heat up the injected propellant which is then accelerated and ejec—
ted from a de Laval nozzle at high speed to create thrust. The performance of the arcjet thruster is affected by the complex flow
and heat transfer process in its nozzle to a large extent. Performance of arcjet thrusters with radiation or regenerative cooled
nozzle was compared in a wide range of operating parameters. Argon nitrogen hydrogen and hydrogen — nitrogen mixture were
used as the propellants with the feeding rate of 4 ~270 mg/s. The arc current was set to be 4 ~ 12A and the experimental
chamber pressure was below 20Pa. Evolutions of nozzle temperature arc voltage and the generated thrust were measured and
the dependence of arcjet performance on the nozzle temperature was discussed.
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Fig.1 Schematic illustration of the experimental system
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Fig.2 Development of nozzle temperature with different propellants
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Fig.5 Dependence of thruster performance on time
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Fig.6 Comparison of the performance of the arcjet thruster and the calculated radiation loss

( The input power is 860W and the flow rate is H, /N, = 2.8/1.5L/min)

Fig.7 Photos of the plume and nozzle in operation with operation parameters the same as

those in Fig. 6 and the number in the photo represent the time elapsed from the ignition
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