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N,O micro-thruster performance and

the nozzle thermo—structure analysis
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Abstract: Performance analysis for monopropellant micro-thruster using nitrous oxide (N,0)
propellant was conducted based on the thermodynamic computation. Preliminary results show that
decomposition rate of nitrous oxide and the expansion ratio of nozzle both effected the specific im-
pulse of the thruster. Finite element analyses on temperature field of micro-nozzle were conducted
respectively under vacuum and ground conditions. Subsequently, analysis on stress field of nozzle for
ground test was conducted. Results of simulation show that peak value of temperature and stress both
appear at the throat section of the nozzle. Preliminary experiments under ground condition have tes-
tified the reliability of the micro-nozzle.
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Tab.1 Property of N;O decomposition products
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Fig.1 Specific impulse & temperature

at various decomposition rates
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Fig.2 Specific impulse at various expansion ratios
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Tab.2 Structure parameters of micro-nozzle
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Fig. 3 Temperature distribution of micro—nozzle
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Fig.4 Stress distribution of micro-nozzle under

ground condition
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Fig.5 Ground test-bed

ZEANBEIBBRRRRA, FRItH
MR R R KA, SRMERERANER,
HXBERRHFHAATTS LS LR (7],

5 &g

Wtk M E £ T, BE ST ARIT
St kmEHpERRREER AN,

(1) N,O B4 TTIfHE F7 85 Hh PR BE NO 433
BERGEEYT KA MTIER,

Q EAERERBEIN THRELEHNERRS
REHLRERETREL,

(3) MR AW AN W,
N AV R E R EALE,

@) WX R HERIE T BT i st a AT
§EtE,

BEUM:

[1] Zakirov V A, Li Luming. Propulsion Challenges for Small
Spacecraft 2005 [J]. Tsinghua Science and Technology,
2006, 11(5): 507-514.

[2] Tiliakos N, Tyll J S, Herdy R, et al. Development and
Testing of a Nitrous Oxide/Propane Rocket Engine [R].
AIAA 2001-3258.

[3] Gibbon D, Paul M, Smith M, et al. The Use of Liquefied
Gases in Small Satellite Propulsion Systems [R]). AIAA
2001-3246.

[4] Arves J P, Jones H S, Kline K, et al. Development of A
NO/HTPB Hybrid Rocket Motor{R]. AIAA97-2803.

{5) A, HIE EEMN NOBATHMEHRERKREH
G o Lo R #EHER AR, 2005, 26(6): 495-498.

[6) B, Mg, HIE, & —B _HPRATHELRA R
R AHE [CL PEMRE =L UFEERNE_-T+L
J& 4F 22 GRS, 2006.

[7] Guobiao Cai, Wei Sun, Jie Fang, et al. Initial Results of
BUAA Nitrous Oxide Micro—thruster Research [C]. 58th
International Astronautical Congress, Hyderabad, India,
2007.

("%: O &)



