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Abstract: In order to achieve the variation laws of performance along the operating condition of the radio
frequency ion thrusters, the global model is employed to numerically study the xenon radio frequency ion thrust-
er. The model composes by the plasma density balance equation, neutral gas density balance equation, neutral
gas power balance equation, electron power balance equation. The results show that the length to diameter ratio of
the discharge chamber has an effect on thruster performance, because the power consumed on the chamber wall
is changing with the draw ratio. The power transfer efficiency and the performance of the thruster are increasing
with the increase of the opening area of the discharge chamber, when the volume of discharge chamber and flow
rate of propellant are constant. On the other hand, the radio power transfer efficiency, thrust efficiency, thrust
power efficiency increase and mass utilization efficiency decreases with mass flow rate increasing, because the

collision frequency and collision mean—free path are varying with the rate of the propellant.
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Fig. 4 Radio frequency thruster performance as a function of R/L
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