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Abstract:

Microwave Plasma Thruster (MPT) consists of microwave generator, gas storing and supplying system, resonant cavi-

ty and accelerative nozzle. lts principle is to generate [ree-floating plasma brought by microwave discharge breakdown gas in resonant

cavity and the plasma exhausted from nozzle to produce thrust. Theoretical computational for MPT with cylindrical resonant cavity was

analyzed using a coupled Maxwell, Saha and Navier- Stokes solver. Results show that there is a good matching between the microwave

power and the gas flux ( or the pressure in cavity) when the MPT work steadily with high efficiency. Meanwhile, the theoretical analys

is has been validated primarily by the experiment of MPT on the ground and vacuum condition. The experimental and theoretical re-

sults show that the principle of MPT is feasible and the experimental system of MPT works well.
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Fig.1 Sketch of MPT with
cylindrical resonant cavity
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Table 1 Calculation of patical number densidy in Ar ion
Pressure 1013. 25Pa 10132. 5Pa 101325Pa
Temperaturd K nefm”? nm? nfm? ngm”? nm™? ny/m”?
1600 1. 23036 4. 5845 x 10% 3. 8907 4. 5845 107 1. 2304 x 10' 4, 5845 x 10#
p—— 1. 2281 % 10° 3. 6676 % 107 3. 8835 % 10° 3. 6676 x 107 1.2281 % 10° 3. 6676 % 10%
* 1.2398 x 107 3. 6572 % 107 3. 9210 % 10° 3. 6581 % 107 1.2398 x 10° 3.6572 % 10*
2600 5. 1285 x 10/ 2.8213 % 107 1. 6218 x 10 2.8213 % 107 5.1285x 10" 2.8213 % 10%
_— 5. 8417 x 10" 2. 4451 x 10% 1. 8473 x 10" 2. 4451 x 107 5. 8417 % 10" 2. 4451 x 10%
* 5.7163% 10" 2.4384 x 107 1. 8076 % 10" < 2.4382 % 107 5. 7163 x 107 ¢ 2.4384 x 107
3600 9.9410x 10" 2. 0376 x 10 3. 1436 x 10" 2.0376 x 10% 9.9410 % 10" 2.0376 % 10%
_— 1. 3014 x 10" 1. 8338 x 107 4. 1155 x 107 1. 8338 x 107 1.3014 x 10' 1.8338 x 10
¥ 1.2683x 10" 1. 8289 x 107 4.0116 % 107 1. 8296 x 10% * 11,2683 x 10" 1. 8287 x 10*
4600 2.6755 % 10" 1. 5946 x 107 8. 4608 x 10" 1. 5946 x 107 2. 6755 x 107 1. 5946 x 10
6 1. 3447 x 107 1. 4670 x 107 4.2524 % 10" 1. 4670 x 107 1. 3447 x 10" 1. 4671 x 10%
¥ 1.3166% 10" 1. 4627 x 107 4. 1646 % 107 1. 4632 % 107 1.3171 x 10" © 1. 4629 x 107
5600 9. 8573 x 10" 1. 3097 x 10% 3. 1173 % 10" 1.3098 x 107 9. 8580 % 10" 1. 3099 x 10*
665 2.9853 x 10" 1. 2220 x 10% 9. 4418 x 10 1.2224 x 107 2.9859 x 10" 1.2225x 10*
¥ 2,9415x% 10" 1.2188 x 107 9.3072x 10" 1. 2190 x 10% * 2, 9460 x 10" 1.2192 x 10*

Note: *
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Fig.2 Temperature and electron density contours in cylindrical
resonant cavity of MPT under the steady state( 2. 45SGHz, Ar, ab-
sorb power 600W, p .= 0. 3MPa)
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Fig.3 Change of average temperature and electron density vs microwave power in cylindrical resonant cavity
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( b) Distorted field due to plasma.
Fig. 4 Electromagnetic field contrastively between before and after
ignition in cylindrical resonant cavity( 2. 45GHz, Ar, absorb power 600W, p .= 0. 3MPa)
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Fig. 5 1kW MPT system with cylindrical
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