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Abstract: In order to analyse the influence factors of the electric sail thrust, the electric sail ground simula-
tion equipment is designed according to the electric sail propulsion theory. Firstly, to obtain the thrust formula of
electric sail, the interaction mechanism of charged wire and plasma in vacuum is analysed. Langmuir probes are
used to measure the plasma parameters in the simulation environment of the electric sail, and the thrust generat-
ed by the electric sail is calculated. Finally, the thrust generated by the electric sail is measured by a micro—
thrust measurement system and compared with the calculated result. According to the thrust formula and the simu-
lation result, the thrust increases while the voltage, the density and velocity of charged particles, and the length
of electric sail increase. When the voltage on the sail increases from 300V to 800V, the thrust increases from
9N to 26 N. The simulation and experiment results show that the voltage, the density, and velocity of charged
particles, and the length of the electric sail wire all affect the thrust. Based on the results, the empirical thrust co-
efficient of the electric sail thrust formula is between 1 and 2.
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Fig. 1 Thrust generation principle
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Fig.2 Thrust and voltage relationship
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Fig. 6 Thrust measuring bench and electric sail
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Table 1 Parameters of Hall thruster at 0.8m

Parameter Value
Space potential/V 13.7054

Saturated electron current/A 7.09x107°

Saturated ion current/A 4.05873x107*

Floating potential/V 6.02774
Electron temperature/eV 2.52385
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