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Abstract

To evalnate pre-heating process of N;O monopropellant thruster and reduce pre-heating energy, a numerical

modelwas developed The smulative result demonstrates that large energy input forN,O decam position is prinary due to un-

necessary heal energy absorbed by thrusler casing and heat dissipation fran thmster’ s side-wall which are 66 percent and 31

percent of total mput energy respectively D ifferent pre-heating resulls are canpared by changing the paran eter ofmodel Sug-

gestions arem ade to reduce pre-heating energy by m eans of mcreasing heater pow ex scaling down thmuster aswell as mproving

heating m ethod
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Fig 1 NOMP-3 (External heating)
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Fig 2 Start-up transient for NOM P-3
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Fig 3 Preheating model schan atics
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Fig 4 Camparison of experinental and

cam putational results
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Table 1 Distribution of pre-heating energy

Energy | Fraction
/] b
()lﬂll;i: P]IHHI 7980 100

Type D escription Equation

@ a1 Total enengy

E ¢ for heati . .
Qlllt‘i'dl i ; ]Tgﬂ i Om etal = M ml'iul(‘m (TI- r il 5285 66 23
m etal casing

Qi Enemy for 1 o M C.(T-T)) | 210 98] 2 64
heating catalyst
0. Energy for | m.c, (-1 | 120 |0 oi62
healing gas
. Enény disipated '
Quy | REB CBSRAA o ST, - T.)de| 2482 73] 3L 11
fran surface 5

Note T, T Sane asabove T¢ 603 15K ( 322°C), the tenperature
atwhich N;O is mduced nto the reaction chanber ¢ 2285  the tine when

N,0O is induced into the reaction chanber

THEERR, INAESEINRIHEFE T 2/300n
BEEE. MG 319% M 3R 1o HE 2k 88 2 i LA IR

P AR B B A I b, T R T A A B
HERAN—E9, AR aRhEN Y.

MRIE AL i i R, B b TR AL 7 4
BIVEACIREE, ML &0 2 K& R &Rk
o AT ) R B R 3k 2% THT UK I AR AT 2 AN L EL
MEIR . EFAHN R HEBE RS RS R AN Th R
FEOR, FHZGH 7 — SRR AESUR BT 7.

e (AT AL ) 7 v G I A Th 2. K Th ER R A
TN, ar A AR R I AR R . B SR T L
FIARDI R TRE . R 1RR2A K0T AR
MHBRERE. TAEDHEN 20W FUInFAEE K 2R 40 Tk
£ 322C, FEHFAE RKIMME. HEBRT, 35W
TNHES T RERIBE BN 7980 Tt JR 4 in #h 8% o e 4R
i 2] SOW, i 2IAH FNGE AT % P RE R A E] 7k

340
300 I
£ 260} //“"
=
= 140 ~—- Power=20W
.E 10k — Power=35W
6ol —— Power=50W
2Ul 121 241 361 481
Time/s

Fig 5 Preheating with different power
( Simulation)
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Fig 6 Effects of metalmass on

pre-heating ( Simulation)
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Fig 7 Preheating in vacuum ( Sinulation)
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