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Numerical Study on Effects of Zero Magnetic Region and
Channel Width on Hall Thruster Performance
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(School of Science, Dalian Maritime University, Dalian 116026, China)

Abstract: The magnetic field configuration and channel size can change the plasma discharge process of
Hall thruster and affect the macro discharge characteristics of the thruster. In order to analyze the effects of mag-
netic field and channel width on the discharge performance of thruster, a 2D3V model is established based on the
axisymmetric channel structure and discharge physical process of Hall thruster. By using particle—in—cell simula-
tion, the variation of potential, particle number density, electron temperature, ionization rate, specific impulse
and thrust to power ratio in different channel widths in Hall thruster with zero magnetic field region are studied.
The results show that when the zero magnetic field region exists, with the increasing channel width, the potential
drop at the exit grows, acceleration zone shortens, ion velocity on the radial direction reduces along with the cor-
rosion. When the zero magnetic field region is located near the inner wall, with the increase of channel width from

14mm to 16mm, the specific impulse and thrust to power ratio of the thruster increase by a certain amount, the
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discharging efficiency of the thruster is enhanced. When the zero magnetic field region is located near the central

axis or the outer wall, while the channel width exceeds 14mm, the specific impulse increases, but the thrust to

power ratio of the thruster decreases along with the efficiency.

Key words: Hall thruster; Particle; Magnetic field; Discharge characteristics; Numerical simulation
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Fig.1 Two-dimensional profile and schematic diagram of
the Hall thruster
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Table 1 Inner and outer diameters and propellant mass

flow rate of the thruster

Ar/mm r./mm r,/mm n/(mg/s)
10 23.5 33.5 1.79
12 22.5 34.5 2.14
14 21.5 35.5 2.50
16 20.5 36.5 2.86
18 19.5 37.5 3.21
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Fig. 2 Diagram of simulation area with different discharge channel widths
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Table 2 Excitation coil turns and current parameters of the

different magnetic field configurations
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Fig. 10 Effects of different magnetic fields and channel widths on specific impulse and thrust to power ratio
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