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Abstract: Based on the shock tunnel driven by the room temperature hydrogen, nominal Mach number 10
hypersonic air free stream with total pressure of 28MPa, total enthalpy of 4.7M]J/kg can be achieved. Experiments
of the free jet ignition performance of a 2—dimensional scramjet were conducted in the shock tunnel. The results
revealed that stable combustion can last about Sms. Through this experiment, the ground test techniques of the
Ma 10 scramjet were explored, the scramjet ignition/combustion processes and the basic phenomenon were ob-
tained. During the testing, the hydrogen injection, ignition, combustion phenomenon and continuous combustion
process were completely recorded by a high—speed camera, and the wall pressure and wall heat flux were mea-
sured by high—frequency pressure sensors and thermocouples respectively. The results show that under the condi-
tion of Mach number 10 air free stream, the gaseous hydrogen injected into the supersonic flow vertically is able
to achieve ignition and intense combustion, the pressure in the combustion region increases by 40%, and the
wall heat flux increases by 100%.
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Fig.1 Shock wind tunnel (FD-14A)
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Fig. 3 Schematic diagram of test method
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Fig. 4 Time history curve of the stagnation point heatflux

at nozzle exit
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Fig.5 Mosaic image of high-speed photography and high-speed schlieren at 0.3ms
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Fig. 6 Mosaic image of high-speed photography and high-speed schlieren at 0.8ms
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