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Abstract: Due to the limitation of the limited propellant carried by spacecraft, the hydrogen-
oxygen internal combustion engine (HO ICE) for aerospace is suitable for pure hydrogen, pure
oxygen and hydrogen-rich combustion, but lack of ground test validation . In order to realize the
high-performance and reliable engines, it is particularly important to study the combustion charac-
teristics of HO ICE. It adopts the methods of oxygen-enhanced and constant volume combustion
to obtain HO ICE laminar combustion characteristics. The experiment result indicate: as the con-
centration of oxygen increases, laminar burning speed increases exponentially with equivalent
ratio, but the increasing scale of burning speed will gradually decrease with equivalent ratio.
Under the condition of high oxygen concentration, laminar burning speed is maintained at a very
high level, and changes little with equivalent ratio.
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Fig. 1 Schematic diagram of constant volume incendiary combustor test system
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Fig. 3 Optical schematic of schlieren technology
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Fig. 2 Constant volume incendiary combustor

Heo/X, B EBERESVBET RN 0.1~
0.3 MPa, {REGS &K ¥ HARZ /N T 55118
BR L AT AR IR, SR 0 S R T LG AT BR TR
. WEAPESIEBET) P, W HAE % T
IRBUM L, REKBEN P % T8 E
J1 P A, ARSI R ) E B A ROUR TR A
JE . BOHAS [\ Y & /AN TR B AR R TS LE IR &
R W =l W DA A A R R R R S |
ANEA . mEMAZAR,
1.4 E®RERSZE

TIRJ2 L I BR B e 1 43 B 75 2 BT 1 1
e, At KIEBGE R R 42T & gk I & b
PIFRBCK AN %, WE 4, FRAH SOBEL i1 A
DAL R KB . WS Wik R By 8 AN
ml s ME R ST, 12008 2 RSO ie sk,
AT E KA 8 MRS (x0s yi)s M8 AT
SR EeA R, mAR. b &RFAAL AL
MLOAETEA ALAL AR AL it 8 AN AR
(i3 2t R Ve IR DI EE S E

GRS (¢) %A

B4 MNBHGIREURRE

Fig. 4 Flame boundary detection
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Fig. 5 Flame boundary point selection
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Fig. 6 The flame propagation process in constant volume incendiary combuster
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Fig. 7 Propagation speed with flame stretch rate
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Fig. 9 Markstein length, un-stretch flame speed,

laminar burning speed to equivalent ratio change curves
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