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Optimization of anode propellant allocation on xenon ion thruster

KONG Ling-xuan, GU Zuo, GUO De-zhou,
YANG Fu-quan, WANG Meng

(Science and Technology on Vacuum and Physics Laboratory.,
Lanzhou Institute of Physics,
China Academy of Space Technology, Lanzhou 730000, China)

Abstract: Approach of micro-scale similar flow field of inert gas was obtained with two
numerical methods. It was verified that the flow characteristics of ion thruster’s propellant
distributor could be better simulated under first-order velocity slip boundary condition by
N-S (Navier-Stokes) method. Based on xenon flow features and discharge characteristics of
four-ring-cusp discharge chamber, improvement scheme was proposed for decelerating injec-
tion velocity and ameliorating circumferential uniformity of propellant. Dual-stage distributor
was utilized and extra amounts of orifices were arranged at 45° on both sides. Calculation re-
sults demonstrate that after conducting the improvement scheme, circumferential uniformity
of xenon has an amelioration of 37 % while the speed of flow has a decrease of 32%. Further-
more, experimental results illustrate that ion production cost has dropped from 183 W/A to
167 W/A at maximum throttle condition, and performance of discharge chamber has

improved.
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Table 1 Comparison of mass flow under different cases

between experiment and numerical calculation
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Table 2 Comparison of flow parameters at exits with

different propellant distributor orifices
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Table 3 Experimental results of 5kW xenon ion thruster

with different propellant distributor
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