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Abstract: Pulsed inductive thruster is a promising plasma accelerator for space propulsion. The thermody-
namic and kinetic parameters of the flow are difficult to measure in experiment due to complex transient electro-
magnetic field. In this work, the two—dimensional flow characteristics of the plasma, especially in the first half

period, are numerically studied, by employing the single fluid MHD theory, in which the high temperature ther-

* RSB 2018-11-08; fEITHHA: 2019-05-26.
BEE&UH: HEAARFERESE (116750405 11702319).
EER: INER, L, TRIN, RSOz RHEERAR, E-mail: hleyg@126.com
BREE: R, WL, 242, UIROEONE RS IER | M TS S E T AT . E-mail: gqxia@dlut.edu.cn
SIAREC: R, ZTPC kgl =i ek b R L VIR A5 B T AR TR SRR A [0 ). HEEROR 2019, 40(10)
2373-2382. (CHENG Yu-guo, XIA Guang—qing. Analysis of Plasma Flow Characteristics under Excitation of Planar
Coil in Pulsed Inductive Electric Propulsion[J ]. Journal of Propulsion Technology, 2019, 40(10):2373-2382.)



2374 o R

modynamic and transport models are included. In the simulation, the initial gas is static and without ionization.
The calculations find that, for the excitation coil of r=0.05m and r,=0.15m, the decoupling distance is about
0.032m and the local electric field driving the current sheet is generated by high level ionization ions (Ar**, Ar**)
and low level ions (Ar*, Ar** ) caused by the difference in electromagnetic force when Ar is used as propellant.
The front of the current sheet is comprised of low order ions, while the back is of high order ions. Maximum densi-
ties of Ar’**, Ar’*exceed 6x10?'m™, which are greater than Ar*, Ar** at Sus for single pulsed energy of 210.7],
peak radial intensity of 0.5T, period of about 12ws. As the current sheet moves far away from the coil, the mag-
netic field varies non—linearly on the coil surface and distributes regularly within the sheet. Analysis of the effect
of coil dimension on the current uniformity suggests that, when r,=0.5m, the radial uniform dimension can reach

0.3m, which is better than outer radius of 0.15m and 0.3m, which shows that as coil dimension increases, the
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uniformity of the current sheet in radial direction is enhanced, besides increasing the decoupling distance.

Key words: Inductive plasma; High temperature thermodynamics; Current sheet; Flow characteristics;

Numerical calculation
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Fig. 2 Radial intensity of the magnetic field at plasma-coil

interface
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