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Research on 1N mono—propellant rocket engine with low
freezing point propellant
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Abstract: The development of a 1N monopropellant thruster with low freezing point propellant
is discussed. The research of catalytic decomposition in mono—-propellant rocket engine, including
the principle of catalytic decomposition, the analysis of propellant selection, the design of thrust
chamber, main problems and resolving methods, was introduced. Characteritics of a four-system-
propellant with low freezing point were analyzed. The propellant could be catalyzed and decomposed
rapidly.The newly designed thrust chamber achieved its stable operation in circumstances of low~
temperature. Test results show that the thruster can start quickly and smoothly with high reliability.

Key words: low freezing point; thrust chamber; development

WREBM: 2009-07-24; BEIBM: 2009-08-27,
EEBT: X (1980—), B, Bit, FRERIBREXFEHUEHETRARTRE,



14 DA

2009 % 10 A

MABERHBEHRERERM, RY-30C
KEFHT RS VLE SR AR R MR K S H
HR RS BEEER, BEILAAENE
BRIV, KEERITHRNEERY
LR G Rt — @ B AR ERE, Fe, MELHAMK
BHRKBERTE, EEHALSRESEE
THEENEL,

BUA LK A8 2 K P R B 4k -3 43 0 /N
NBRFRATRHI, BHBR—KN 1~10N £
. MABHFHEEARFOHAHNATES
ITE BEARTE, FMLE LM 1~10N B &
L, AKX ER Micro Aerospace Solutions 2\ 7]
EEEBH EAKB A AR LA THESI, &
BN, ZREMTFRT RATELS BRI
BAME, FEATRS, TERURNERS
HERZE, BRTRIKE&, BEEHNS M
RITERE, FRBHEAUBLERE, BENA
Ik, BAEZE&TaMFLe, hEEFamaE
¥ 5 E S SR KA R R AL R & 3h
BL, {EFEMROK S MR /M E DB RBATTR B
MBEARRRFERMRT R,

Xt I 7% 16K K o HE ) B RR R EAT T 4T,
EXHEVK iR IN RSV TR T HAM,
ZdRBRGZDIAHESE, BIETHKER
R UK S HE R B AR oK R R R R S LB AT 474,
K S B T R ShHLE B &I 248 T K38

1 ok s 3t 2 50 A

AFEREHARKS, BRLEETTHFSH
RIfE, mEMPMARER, BRAK. &,
WS, ZoTEE, SN, WRBAAKEY,
1618 AL P 2 XUAL T 500 B 2 5 R B LR
BARELZRIE, A2FIREANBNRSE
HH, BILEER TR L R B R ) e b R
&, BEfHMEMmBHERSRmBEL, Bk
RECEHRR B , P R R BT FT DL BRI B 0k

BIYIBR, B~ B MK O 2R T T o8 30 i
BEsF, MLBCRSNEERAN, FEradi
ARSI EREAN TR, MRHASERIERRE
oM@, A9 BAE TT AR TR VT LA BRI LA
BRI A,

eV RE AN S, WA, &
YR, B E ML, RERSD
VLRSI E Y, FIRSBERRIKIKER, (BRI
FRAZLFBMTHBMEMER, EWEHINH
T iEtt. RAFHKRSMREL, L
B, KEREERIESFERUARMMAE,
ERSMEEREMR, NTERSIVLH TR, 8
KEMER LM,

R RATUR I RS, S A
KR, SEERELTBIRRBRS, BR
MREASAELTWME WK™ LD, BHERBR
BEAMBERRESHTHTN, HHERHS
AT/, A2 A 0N B AL b R ORI Y
T, AL E) P 5 4 AR i 4 e T AR A
K, B 5 AR EM, #1008 EE
R, MEKSEHFRERERERBOHERT T
e, WA, BARIREREME, #ikH B
EREARRERL, LRAHER S N5
fil, RSYERBE K, A AR AL B
b, BIfESE AR RS R, R EaL
SrRER X BN, RIHLSEINESN A EE
RSN,

U e 2% S R0 P RO B L U AL 2 S AR
SERE (NH), RBTR=LENEE, SR
EdBRE-IMRALE, BRKARETHRETR
ETRE, RIPLLWED, BEREEEEHE
—REWEN, SREESSEREERELHK
KAEX, RREHmEAREEE MR, KK
IR SRR 9 45 G B 3G, SR S
BERKAELE, SEHFIREN RS, R
REHET M,

Wk R SR P R, BEB, K
WEREAEA K a, b, o, d, EREER
x, MUERKKSEANRELTBADT .



E5EHSY

X f6, % [RokAIEER IN BETRIIBEARE 15

fifk
aN, H, +bN, H,NO, +cCN, H, +dH,0—

“ﬁmu‘

22 ) (14 )NH,

+| L (o320 14k (20 Jobec | [,
4a-b+2c
2

+cCN,+( |H,+(3b+d )B,0

2 MEHESHPLEAR

S 0 2R A UK 3 3 0 A 2 R AR A S
BARDINEHIER, BBRATHN LR,
% IN RSB AR ETHRE, KM EZEdh HlE
REER S RAE TR EHR, R hE
BRERRERESHTEM, fanaEN=E
RIS R ARELRIR D, 2 AR LSRN
BEAS, BERMBESSASTBER K™ &R
B2, EvK S HE#E R IN B4 TR SR EEA D
B 1BR,

1 kg xERE
Fig.1 Sketch of the engine structure
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Fig.2 Sketch of the nozzle
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Fig.3 Test system of IN engine with low freezing point propellant
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