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Pulsed Schileren System and Its Application to Visualization
of Flow-Field in a Supersonic Combustor

YUAN Yue-ming YANG Meng ZHANG Tai-chang FAN Xue—jun

( Key Laboratory of High Temperature Gas Dynamics/Institute of Mechanics Chinese Academy
of Sciences Beijing 100190 China)

Abstract: The flowield in the supersonic combustor has the characteristics of high speed high tem-
perature high background radiation and so on. Thus the visualization of flowfield in a supersonic com-
bustor is difficult. According to above characteristics a pulsed schlieren system was developed and a short
exposure time was chosen to freeze the flow-field. On the other hand compared to the electric flash energy
the background radiation could be ignorable during the exposure time. Thereby the effect of background ra—
diation is eliminated effectively. The pulsed schlieren system is used to study the flowfield structures during
the combustion process of supercritical kerosene in a Mach number 3. 0 supersonic flow. Schlieren images
clearly show flowfield structures and their evolutionary process.
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Fig. 1 Pulsed schlieren system optical arrangement
A) Spark flash lamp B) Lens C) Slit D) Reflector 1 E) Parabolic mirror 1
F) Test section G) Parabolic mirror 2 H) Reflector 2 1) Knife edge J) Lens
K) High speed digital camera L) Computer M) Pulse generator
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Fig.3 Theoretic diagram for eliminating the effect of

background radiation resulted from the combustion
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Fig.4 Schematic of supersonic model combustor ( mm)
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Fig.5 Time histories of pilot hydrogen injection pressure.
supercritical kerosene injection pressure and stagnation

pressure of the vitiated air during an experiment
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Fig.9 Schlieren images of the process about the injected supercritical kerosene being ignited

300 r o 9( a)

9
@
@-
®
4.2MPa
3.0
10 5.66s

Fig. 8 Schlieren image of pilot hydrogen
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Fig. 10 Schlieren images of the steady-state

combustion of the supercritical kerosene
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