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Simulation and experimental analysis of structure improvement

for nitrous oxide micro-thruster
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Abstract: Many investigations were. made on-micro-thruster’using nitrous oxide (N, ).
Based on the obtained results, the impact of the.temperature on"the specific impulse of the
thruster wasanalyzed, An improved-solution was-presented to optimize the structure design
of the former thruster. \ Both flow field simulation and experiment test of the improved device
were carried out to compare with the result of the previous one, whereby the correlation be-

tween the structure\and specific_impulse was acquired. The results can provide some refer-

ences for the research of/the nitrous oxide micro-thruster.
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Table 1 Design parameters of micro-thrusters

Y5 D/mm L/mm d/mm €
MicTO01
35 0.5 100
08MicTO01
MicT02
10 25 1.55 100
08MicT02
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Fig. 1 Photos of original and improved

micro-thrusters
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Fig. 2 Geometric models contrast of original

and improved micro-thrusters
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Table 2 Boundary conditions of micro-thrusters

P m/(g/s) t/°C 1/°C
MicT01
0.1 1000 15
08MicT01
MicT02
) 0. 55 1180 15
08MicT02

2.3 HEZRRHH

WA A ) ds e i = 20 0 0. 1g/s 0. 55
g/s THBLT ML AL B 45 1 = Y A 43 Bl an & 3
ME 4 s, B o Ron i = o i SR IR
2 YD R R A g 2 4 00 25 D9 O ek ) B 1)
AT o R S 4 BOHE g 2 04 0 A5 R R o A
Tl

GIAT AN FLEE L W5l ) R YD R A A 5
A5 FERT N AR B 4 0 = J A Il ] 1Y
SRR BE S A BTG B8 A =R 5
TSR T8 3 2 AL /INFL S B R K 45 2 5 1 1
DX S5 7 T XoF A1 S A B 0 e Gt Ot i e AR A
LBl R PR K

XiF L o IS T L O T AR I LA R LA
MER I IEREN 0. 1g/s A 0.55g/s ML T,
I 5 48 I ) A 0 A L et i EL A T v A

t/C

5

650 700 750 800 850 900 950 1000 1050 1100 1150 1200

08MicT01

&3 WioN 0. 1g/s THBL T BEai e ) %
Al I BE = 0 R R
Fig. 3 Temperature simulation contrast of original
and improved micro-thrusters under

the mass-flow of 0.1.g/s
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Fig. 5 Basic diagram 'of N, O'\provision system
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and improved micro-thrusters under
the mass flow of 0.1g/s
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Table 3.~Simulation and experiment results of original
and improved micro-thrusters

under-the mass _flow of 0. 1g/s

i m/Cg/s) LOL\ KA «¢/C  p./MPa
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Table 4 Simulation and experiment results of original
and improved micro-thrusters under the mass

flow of 0.55¢g/s and 0. 5 g/s respectively
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