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EXPLORATORY RESEARCH ON PRINCIPLE AND UTILITY
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Abstract: The primary principle configuration features and utility prospect of a new space
propulsion system—— microwave plasma thruster (MPT) were analysised and discussed. According to
the theoretical and experimental results achieved up to date, the conclusions can be drawn that MPT
is a kind of advanced thruster with high specific impulse, long lifetime and low thrust, and especially
fits for space propulsion such as orbit transfer,attitude cotrol, stationkeeping , docking and rendezious.
and planetary missions. Although MPT is still at the theoretical and experimental exploratory research
stage., it is very likely to be a new promising space propulsion system.
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Tabel 1 Computing results

Launching at the Launching at the
Parameters
winter/summer solstice spring/autumn equinox
Time for completing the mission T /h 7381 7320
Total operating time of the engine T',/h 6198 6160
The longest operating time of the engine T'./h 246 1709
On/off cycles of the engine N/ (times) 2121 1994
Time of going around the earth N,/ (times) 2133 2131
Consumed electrical power P/kW 16. 2 16. 2
Velocity increments Av/ (km/s) 4.512 4. 483
The final mass M, /kg 6862 6869
Payload M./kg (a.=60kg/kW) 5890 5897
Payload M1/kg (a,=30kg/kW) 6376 65383
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Table 2 Comparison between MPT and ion engine performances

North-south stationkeeping MPT for changing orbits

Parameters
(Japanese ETS-6) (Launching at the winter/summer solstice)
Thrust (mN) 20~40 1500
Total operating time (h) 6500 6200
Total on/off cycles (times) 2920 2120

One-time operating time Constant (2h~4h) Depending on height (1h~250h)

One-time shutting off time Constant (tens of hours) Depending on height (0. 25h~1h)
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