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ABSTRACT

Dongho Lee
“Department of Physics, Korea Advanced Institute of Science and Technology, KAIST, Korea

Guentae Doh* i
Space Exploration Engineering Program, Department of Aerospace Engineering, KAIST, Korea
700 W class laboratory model Hall thruster, which can be used for the orbit control or station
keeping of small satellites, was developed. The size of the discharge channel was determined
1,540 s total specific

using a scaling law, and the magnetic field was designed to be symmetric with respect to the
midline of the discharge channel and to be maximized outside the discharge channel
5

pressure of a vacuum chamber was maintained below 2.0x10” Torr during experiments, and the
thrust was measured by a thrust stand. The anode flow rate and coil current were varied with

the fixed anode voltage at 300 V. Under the operation condition at 2.36 mg/s anode flow rate
and 24 A coil current, performance was optimized as 38 mN thrust
impulse, and 50 % anode efficiency at 620 W anode power.
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Table 1. Nominal performance of Hall thrusters at the
equivalent power level[8-10].

SPT-70 BHT-600 | PPS-X00
(OKB Fakel) | (Busek) | (Safran)
Anode 660 W 615 W | 650 W
power
Thrust 40 mN 42 mN | 43 mN
Total
Specific 1,470 s 1,650 s | 1,530 s
impulse
Anode 47 % 55 % | 53 %
efficiency
Anode 300 V 300 V| 300 V
voltage
Status FM* FM* EM**

*Flight Model, **Engineering Model
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Fig. 1 (a) Calculated magnetic field-line of 30 mN class
Hall thruster lab model, (b) Normalized radial
magnetic field (B) profile along the midiine of
the discharge channel. B denotes the
maximum radial magnetic field.
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Fig. 2 (a) 3D design, and (b) fabricated assembly of
30 mN class Hall thruster lab model.
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diagram of Hall

Fig. 4 Vacuum facility in Gas Discharge Physics Lab
at KAIST.
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Fig. 5 (a) Diagram of a thrust stand. PSD denotes
the position sensitive detector. (b) Example
of a raw data during thrust measurement.

Fig. 6 Hall thruster plasma at 300 V anode voltage
and 2.16 mg/s Xe flow rate.
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