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Investigation for Performance of Very-Low-Power Argon Arcjet Thruster

DUAN Kun PAN Wenxia MENG Xian HUANG He+i

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

Abstract: In order to provide a reference for the optimization design of arcjet thruster for small satellite
propulsion system very-Jdow-power arcjet thrusters with input power of a few watts to tens of watts and per—
formance testing system including an indirect measurement system of aerodynamic small thrust were de—
signed and built up. The generated thrust was measured with the variations of operating parameters of arc
voltage arc current and gas flow rates. Experimental results show that under the conditions of gas flow rate
of 4.5 ~10.5 mg/s and and input power of 3 ~35W the largest thrust generated by the verydow-power
arcjet is about 9. 7TmN and the maximum specific impulse is about 110s. The narrow throat and large ex—
pansion ratio can be beneficial for the performance of verydow-power arcjet. When the arc current is in—
creased from 10 ~ 110mA the arc voltage is increased from 210 ~280V. In addition the gas discharge
mode may be different from traditional arcjet.
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Table 1 Nozzle parameters
° Throat Throat Expansion
Nozzle
diameter/mm length/mm ratio
2 A 0.4 0.7 196
. B 0.3 0.4 210
1 Arcjet C 0.3 0.4 152
N N ~ D 0.3 0.4 107

o Arcjet

0. 01 mN;

Fig. 1 Diagram of experimental system
1) Water cooling 2) Amplifier 3) 6) Computer 4) Vacuum pumps 5) Step— 2. 13
ping motor 7) Power supply 8) Current and voltage sensors 9) Propellant
10) Mass flow meter 11) Arcjet thruster 12) Vacuum chamber 13) Thrust

measuring instrument 14) Lifting platform 15) Plume ;
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Fig. 2 Amplifier output voltage changed with the weight
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Fig.3 Variations of the impinging force with the
distance between the plate and the nozzle exit
( thruster A)
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Fig.4 Variations of the cold thrust of thruster
A B C D with the gas flow rate
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Fig. 5 Thrust comparison of thruster A and B Fig. 7 Thrust comparison of thruster B C and D

110

100

90

80

Specific impulse/s

70

Fig. 6 Specific impulse comparison of thruster A and B
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Fig.8 Specific impulse comparison of thruster
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Fig. 10 Volt-ampere characteristics

(1 4.5 ~10.5 mg/s
~35W

9.7mN 110s,
(2)

Arcjet o
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