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Simulation of oxygenating combustion process in altitude

simulating test for large thrust hydrogen/oxygen rocket engine
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( Beijing Engineering Research Center of Aerospace Testing Technology and Equipment,

Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract ; In order to study the safe treatment method of fuel-rich gas in liquid rocket engine test and
ensure the safety of the engine test process, the hydrogen-rich gas oxygenating combustion scheme was
determined based on designing the key parameters of altitude simulation test large thrust hydrogen/oxygen
rocket engine in the future. For verifying the scheme feasibility, a simulation model of oxygenating com-
bustion of altitude simulation test for the large thrust hydrogen/oxygen rocket engine was built to simulate
the oxygenating combustion process, and the effects of oxygen flow and injection angle on the combustion
process and altitude simulation test were studied. Simulation results show the hydrogen-rich gas combusts
completely and the altitude simulation test is safe. The more the oxygen supplementation is, the shorter
the combustion length is and the more difficult the thermal protection is. The increase of oxygen injection
angle has little effect on the hydrogen burnout length, but it makes thermal protection of equipment more

difficult.

W8 B #5:2018-06-25 ; & B H £ :2018-12-06
EERA 3 W(1979—) , 2, 1+, B g TR , BF 5 45 R T AR K 5 & sl ae F R



18 KoOHE B

2019 4E 12 A

Keywords : hydrogen/oxygen rocket engine; altitude simulating test; hydrogen gas; oxygenating

combustion

0 3|57

RTRERR G RIERTOR, m b &k fg
FRRHE ) U S A BB i 545 ] i T 5 0o Y
Tz — o FEF [ R R I H fHESh T, K
NS AR LE LA T REHOR RA TR B
B RSN L, K T K sh AL 56 i 75 4 it
SN RRIG . B T B 2 e KR 1 K s,
WAL E 80. 3 ke/s, K BIHLIE I AIE T == HE
MR SR 2 ke/s, A BIHL T AR R & 72k
16. 4 kg/s ARG R AT RIS S A KRS HLTE
A OB AR B AR TR AT A R R R
K. KAWL BRE I, 7E L& ShPLG e A 9
Fedtie 51 g mH & AR AL, T — A A s
PR ZS] i A 0 i A DR o ) s AR R 2 ok
FEBE 2 AR, A LA 3 1, I AR IR A 2= <48
TR R K 2% 1R, A SR A 1 A7 b B2 A7 7 AR K
R

AR TR K SR S BLAE ) A AR T 5, —
i RN (E W N U 17N S DAY 2R S Ly e W (i
SRR R 7 2R R U8 5 R B R RGN R T AR
SEPE AR B R BR HE R GE. 4N 1957 4FC
NASA #ARWFFE b O ESE B HE ST 9 ¢ 19 & S Pl 5
3 IDEAS , 71850 i A 1 A, SR I T 75 i
HHT CO, B 712 , 79 5 U 1 B HT B4
PEPE R S BRI HE L R 5. 1 R Ak 3177 305
PR . b b 1 )7 = e i 0 i A v A
FEEAMH AR5 R L B 5 IR 7 20K 2 4 5 R0
SURBE . BIANEE e T 0 800 t iy A ShHL PIT —

170 &5 23 BT 0 056 15 2R FH % 7 1 A B 4 4 1]
KEBER G &S BRAR ., T FH R AR B Ry
HIERHAIRE , N E 60 Wi FMR%:E B K 25
m, NAZIRE] 5.2 m, %0 AR & 1A # 800 kg/s,
P W RHE B IR 6 3 1Y C1. 5400A =45 &5 i EE
IR se i S SR B 5 AR YT R A 1 1 i B AN
BEE WAL WA SIS SAE R AR HE 0 = R
Mg EESHRHNRE A J2X R
FUBA IR 3 A 7 i, NZEIR 5 | 53 2 m 7Y
B AT | B ZE VORI N & S AL H 1) & SRR A S i
PSR BTE N Wata e/ @ i/ oI U By B W B
KM & R A, BRI g f b e 4
WU P R A A A P R 08 PR SR B AL
255, R A FL 5 B9 v R SE bR RS mett
PEALHIS AR H , X OC HE 2 500 o i PRIk B A
R g N =N
1 BERIEHENZEESHSHBAIE

VES

KREMENZRD A LZDIRH A &5 507
AT R 2 L B, 7 X i i 1A HE SR
BRI B & SRR AT A EE, b7 1E & sh AL e s m]
REAPTEBMBR . 555 B Rt S k.
LA TR T R A K, 401K FH VR S AR R B 1
Ik P SRR B & Sh L S ARG &
g, FERAOUIE RS YRS KR BLIHE AR
KRBT AR Z 05 IH B A8 Z 00, a3 AR
AMERES , R FH R KCKIE F 80 5 KO e i T =X, SR
RBHLHE R B S E SR

HEh=iy

FUAS D UREIAIR KA I WSS KM
. A\
2 Y
_ a o\ _ i _ _
S

1 MRRFEITREE

Fig. 1 Schematic diagram of oxygenating combustion system
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Fig. 2 Simulation model of oxygenating combustion system
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Fig. 4 Static temperature of different oxygen flow
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Fig. 5 Hydrogen concentration of different oxygen flow
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Fig. 6 Oxygen concentration of different oxygen flow
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Fig.7 Wall gas temperature and oxygen concentration

under 200 kg/s oxygen flow
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Fig. 8 Wall gas temperature and oxygen concentration

under 600 kg/s oxygen flow
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Fig. 9 Static temperature for different injection angles
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Fig. 10 Hydrogen concentration for different

injection angles
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Fig. 11 Oxygen concentration for different injection angles
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