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Performance Evaluation of 200 W Class TAL-type Hall Thruster
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Abstract (FEEE)

A 200 W class TAL-type Hall thruster (TMU-034) was developed and tested for verifying a thrust performance of a low-power TAL.
Although a channel mean diameter of TMU-034 (28 mm) is less than half with SPTs, TMU-034 showed comparable thrust performance

compared to SPT-type Hall thrusters at the same power-level. The maximum thrust performance achieved an anode efficiency of 50.2%,

thrust-to-power ratio of 69.0 mN/kW, and anode specific impulse of 1480 s at a discharge power of 618 W. In this paper, a thrust

performance of TMU-034 was analyzed against various anode mass flow rates (10 — 34 sccm), and an anode efficiency showed an

increased tendency and saturated on the border of 18 sccm. In addition, a voltage utilization, current utilization, propellant utilization,

and beam efficiencies were analyzed to clarify a cause of anode-efficiency saturation. The voltage utilization efficiency showed almost

90% for all conditions. The propellant utilization and beam efficiency improved with the increase of the anode mass flow rate. The

current utilization decreased at more than 18 sccm, however, it showed an increased tendency at less than 18 sccm. These results

indicate a larger magnetic flux density required in TMU-034 to establish higher performance at more than 18 sccm.
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Anode efficiency, % Specific impulse, s Thrust, mN Power, W Discharge current, A

Thrust-to-power, mN/kW
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