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Influence of Environmental Pressure
on Arcjet Thruster Performance
XIAO Ying—<chao, LIU-Yu, ZHANG Zhen-peng

(School of Astronautics, Beijing U niversity of Aeronautics and Astronautics,
Beijing 100083, China)

Abstract: To investigate the influence of environmental pressure on arcjet thruster
performance, computation of gperating performance of a low power nitrogen/hydrogen arcjet
thruster under various énvironmental pressures was performed. Non-oscillating and non<4ree—
parameter dissipative finite difference scheme with second order accuracy and classical Runge—
Kutta time-stepping scheme was used to solve Navier-Stokes equations coupled with
electromagnetic source terms, and Gauss-Seidel over—elaxation iteration method was adopted to
solve electromagnetic equation. The results present thrust, specific impulse and thrust efficiency
of the thruster under various environmental pressures, as well as impulse density distribution
on the exit plane. Analyses of the results demonstrate influence of the environmental pressure
on arcjet thruster performance quantitatively, and provide reference for its experimental

investigation and its space application.
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Table 1| Computational operating performance under various-environmental pressures
Py/Pa 0. 01 0.10 1. 00 10..0 30:0 50.0 120.0
F/(mN) 188.15 188. 14 1.88. 10 187-76 186. 98 186.20 179. 92
I, /(N -s/Kg) 4982.9 4982.7 4981. 1 4964. 6 4928.3 4892. 4 4823.6
N/ (%) 37.439 37.434 37. 415 37.223 36.799 36. 380 34.660
2 [4]
Table 2 Experimental results from reference | 4]
P/M-Pa 17A F/mN [.\,;/(N'S/Kg) n/ (%) P Pa
0.253 14.0 165 4527.6 27.3 15.7
0. 259 14.0 174 4792.2 30.2 0. 15
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Fig. 1

Axial velocity distribution on exit plane



Fig.4 Mach number distribution on exit plane
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Fig. 2 Radial velocity distribution on exit plane
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Fig-3 “Temperature distribution on exit plane
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Fig- 5 Impulse density distribution on exit plane
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