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Experimental investigation of microwave plasma thruster in vacuum
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Abstract:
weight, long lifetime, high efficiency and high specific impulse. Both types of MPT' 100W and IkW incident power at frequency of

Microwave Plasma Thruster ( MPT) is a new type of electrothemmal thruster. Iis characteristics in clude light

2.45GHz and vacuum experimental system are introduced. The characteristics of MPT under vacuum condition are emphatically de-

scribed. Results of experiment demonstrate that they can reliably start up and steadily operate from 30W to 1kW incident power under

vacuum condition. The specific impulse of helium (He) propellants is higher than that of Argon (Ar).
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Table 1 Construction parameters of MPT

Content Symbol Unit Parameter
Incident power P W 1, 200 120
Efficiency of PPU Ty 0.92 0.92
Propellant He ( Ar)
Specific power SP MJ/ ke 34 40
Resonator pressure P MPa 0.3 0.4
Pressure at nozzle exit P Pa 40 50
Throat diameter d, mm 1.0 0.4
Area ralio £ 153 165
Mass flow 4 mg/ s 35.3 3.0
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Fig.1 Schematics of MPT vacuum experimental system
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Table 2 Ar performance data (1kW MPT)

P jorwart/ W P W | P resonae JKkPa | q./(mgs) T E
300.0 65. 0 68. 2 122. 4 188. 0
420.0 48.0 70. 8 122.4 340.0
515.0 45.0 71.7 122. 4 450.7
600. 0 48.0 78.0 122.4 427.0
800.0 45.0 79.0 122.4 456.0
515.0 48.0 46.4 61.2 470.0
500.0 46.0 66. 8 102.0 452.1
510.0 47.0 86.0 142. 8 400. 0
510.0 48.0 105.0 183. 6 345.0
520.0 65.0 124.7 224.4 275.0
520.0 48.0 134.0 285.6 237.0
520.0 48.0 146. 4 326.4 215.0
520.0 45.0 155. 2 367.2 518.0
520.0 48.0 164.0 408.0 494.0

Table 3 He performance data ( 100W MPT)

P joniantf W Pt/ W | prooaa/ kP2 | gof (mgls) | SP/(MJ/ kg)
30.0 3.0 168. 0 8. 16 3. 680
40.0 4.5 177.0 8. 16 4.902
50.0 6.0 181.0 8. 16 6. 188
60. 0 22.0 184. 0 8. 16 7.353
70.0 7.7 88. 6 8.38 8.353
69. 5 3.4 378. 1 20. 6 3. 047
69. 6 4.6 306. 8 16. 6 4.193
70.0 5.9 236.7 12. 6 5. 556
70.0 7.7 188. 6 8.38 8.353
70.0 11.8 98.5 3.21 21.81
70.0 12. 6 78.2 2.12 33.02
69.7 13.7 34.3 1.08 64.53
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Table 4 Performance data of 1kW MPT

Unit 1kW MPT
Propellant He Ar

M 4.0 39.94

¥ 1. 67 1.4

0. 01594 0. 04746

P resonator kPa 140 132

d, mm 1.0 1.0
G mg/s 30.8 122.4

T, K 3238 1605
my's 5792 1529
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