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Experimental on combustion of space propellant

useless gas and liquid

CHEN Fan, NIU Xiaozhe, SHE Caiqing, LI Peng, YANG Anlong
(Xi’an Aerospace Propulsion Institute , Xi’an 710100, China)

Abstract; In order to realize harmless dipose of toxic propellant useless liquid and gas in aerospace
production test site, a rocket kerosene/air combustion dipose device was designed to deal with the useless
gas and liquid, and experiments of nitro oxidant or hydrazine dipose by fuel-rich or oxygen-rich high-tem-
perature gas were carried out, respectively. The experimental results show that the combustor operated effi-
ciently and stablely under the two basic working mode, and the gas temperature is less than 1 200 °C.
And the highest concentration of NO, in the emissions is 25 ppm when the mass flow rate of N,0, in the
range of 0 ~20 g/s, the gas temperature is less than 1 200 °C at the same time. When the mass flow rate
of methylhydrazine in the range of 0 ~6 g/s, the VOC concentration in the emissions is <0. 05 ppm, and
the NO, concentration is less than 2. 0 ppm, the temperature of gas increases with the mass flow rate of
methylhydrazine continuously, the maximum value is up to 1 300 °C. Therefore, dipose of toxic propellant
by the combustion device is efficient and complete ,and exhaust emission meets relevant standards.
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Fig. 1 Schematic of experimental system
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Fig. 2 Schematic of the combustor
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Tab.1 The types of atomizing nozzles

I I & M I 3
B - N0, (L) N, O BB - W ik

ﬁ?lﬁ _N204(G) N204J£/E\4¢1E L:\‘ —?ﬁlﬁ]i‘ﬁh%/[}ﬁ
JH (L) WAL R e B
JH(G) IR AL AR

W42 2 42 Al 2 A 32 48 4% ) 4% ( Programmable
Logic Controller, faj#x PLC) 315 AIL | 51K &5 F1 K AL
FEH M PLC FHALIEREE S AL ) R BE R
SERE AL B A THSEAIL, THE AL B S 15 BB I T AR
P T0UE TRy 4 16 H AL 2 000 5 vl W 1 D O P Y
5T, LRGBS A

BRBR AR R T 3 DA G SR W, 3 ok 43 G Wt 3 L 4
Gk WS A 1 70 41 4 W 20D VS 4 i 18 S I, R AP e
Fe4H 05 NO, BYHRRCHR L, A B FE v, AR AR <
T EE K IS, R T ORI ) A O A, O AT
SIS T A HE AR T A, PRAIE AL BRACR . X kS
SRR AL Y R SR W BT T R CAERLAS
(PR Y 5EER), 8 R —KkxES
— USRI ARG B A T A8 TR SRR s i K HE
FEZALAS T BRRE S sl W ARG =, 7 1 Uit
YERIN 23 dF it — 20 5 ) i — R 28 AU, H FIX
WA RIRA o & A RS Y — RS R H — IR
T LM s AR A2 1R R AR RS 19 e il KU
ZARAETT ZURIm 5 N, O, R SUE M LA B RIR G T
MT AHRE 2, N, O, 7E /51 FE 5 AR b ik I o Tt
TR, RTER I RARY) T 5 5 o — k25
0 S f HE R o
2 ERERSHR

K IR (C, Hy, ) SR8, #e % 0 100%
1) TR LI K N, O, VA #0500 R i A BG4, I T 4
TR T A T ST S A 9, S s AR B A R
DU IR 2 R, TEHESE R SR AL
HE Y th A F ) o 3225 NO, 5 AR Ry i #A



45 % H5 )

VRIS YD 55 )7 W7 R TS ol IS L 93

RIS L R ) BB
Jo T3 3 A o5 AL BB TR ORI IR A L S it 1S
FIA &, NO, P W 45k 52 2%, JEHAE N, 0,40
P A b, BEZEAR IR N, O, 73 i 7 A= 1y NO, 3843 ik
J5L, 8 55 B T ) NO, AR, FH S SClikE T sk
Fed R NO, FBAT IR PRk 78 S Rk 3 2%
I NO, ELAEIR S T 1 500 CHA S AL
FEAE B B v B R S R A T, A i
ATk 15% ~25% 5t NO, St EHRBHE S R
Hkbe = A= i) HCN (CN 25 v i) 7= 91 5 KOG B i
1 O, OH 45 5E [T 2 B LA Ak, i 8 NO, H
E B AR B, AR R R RN 5% 5 kR
NO AR & A B BAL G WA A 7 v 00 fi
M ARG AT, A2 KPS IR B TR & L B A
A2 R R SZ R, A Ab 2R 36 i 0 2 5 FE AR A
B NO, , BRITERA Ol <55 1k B IR 4 5T A £
T W RIRE SR A R RIS A FE Y ik
JE B A B IR AR

R2 NRRESECEE

Tab.2 The range of medium flow parameters
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Fig.3 Curve of air flow distribution
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Fig. 5 Flame status of the combustor
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