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Modeling of electromagnetic field within arcjet thruster
XIAO Ying chao, LIU Yu, ZHANG Zherpeng, ZHANG Guo zhou

(Schoolof Astronautics,

Beijing University of Aeronautics-and A stronautics, Beijing 100083, China)

Abstract: " In order to revealelectromagnetic characteristics and interaction between elec-
tromagneticfield and\ high temperature ionized gas'within arcjet thruster, improved modeling
of electromagnetic field was developed and various numerical techniques were observed and
studied. Contributions of electric field force, lorentz force and electronic pressure gradient to
conduction current were considered in the model. Electricity equation was derived from elec
tron dynamic equation and particle collision theory. Electromagnetic field equation was sim-
plified from Maxwell’ s equations. And ten iteration techniques were introduced to solve dis-
cretized electromagnetic field equation, including Strong Implicit Procedure( SIP) iteration tech-
nique. The investigation shows that SIP iteration technique can be adopted to solve electromagnetic
field within arcjet thruster very effectively, and the present modeling can well demonstrate the inter

action between electromagnetic field and high temperature ionized gas within it.

Key words: aerospace propulsion system; arcjet thruster; electromagnetic field; high

temperature ionized gas; modeling; SIP iteration technique
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Tablel \ Computational effects of various numerical techniques
No. 107
1 938 107" 2135
2 - 501 106 1203
3 84 o™ 150
4 181 10716 426
5 - 97 1016 217
6 34 107" 66
7 ADI 127 10716 309
8 - ADI 69 107" 151
9 ADI 22 10°15 39
10 SIp 47 10713 115
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, , SIP R
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Fig. 1

Convergence profiles of

various iteration techniques
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