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EXPERIMENTAL STUDIES OF AUTOIGNITION OF
HYDROGEN JET INJECTED PARALLEL IN A
SUPERSONIC AIR STREAM

Li Jianguo Yu Gang Li Ying Qian Daxing
(Inst. of Mechanics, Academia Sinica, Beijing, 100080)

Abstract: Autoignition tests of a model scramjet combustor were conducted using parallel sonic
injection of gaseous hydrogen from the base of the strut into supersonic air stream. The vitiated air
was produced by burning of H;, O, and air up to 1000~ 2100K at stagnation pressure ranging from
0.8 ~ 1.6MPa. The experimental results show that autoignition was sensitive to a number of
parameters: air stagnation temperature and pressure, and wall configuration of the combustor. The
temperature and wall configuration has significant effect on the autoignition. Four different wall
configurations were tested and their autoignition limits were given. It was found that autoignition
would occur downstream of the duct exit then ignite the whole combustor through boundary layer or
burning only outside of the duct for smooth wall when temperature was close to the autoignition
limit.
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Fig. 1 Cases supply system

1. Electro-magnetic valves 2. PB50 pressure reducers 3. Electro-magnetic valves

4. Pressure transducers 5. Flowmeters 6. H, prcheater 7. Exhaust fan

8. Test section 9. Nozzle section 10. Thermocouples 11. Air preheater

12. One-way valves 13. Manometers 14. Gasdynamic valves

15. Gasdynamic pressure reducers 16. (Gasdynamic valves
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Fig. 2 Comparison of calculated temperature

to corrected thermocouple data
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Fig. 3 Mach number distribution in supersonic combustor
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