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On-line measurement of species concentration
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Abstract: To properly evaluate the experimental state of a scramjet engine, the Spontaneous Raman
scattering technique was used to measure the main species in flow field of the scramjet engine. Ac-
cording to the engine experimental conditions and the interface of engine and optical diagnosis, a spon-
taneous Raman scattering experimental system for the engine flow field diagnosis was established.
Then, the Raman spectra of the major species in the flow field of scramjet experiment were measured.
Finally, the concentration of the major species was obtained by analyzing the Raman spectra, and the
oxygen content of the incoming flow was emphatically analyzed. The results show that the maximum
oxygen content and minimum oxygen content are 30% and 18% respectively in the incoming flow after
oxygen supplementation. It means that the control precision and stability of oxygen supplementation
in the scramjet experiment should be improved. The results also demonstrate that spontaneous Raman
scattering technique works well for the species concentration measurements in the flow field, and obtained
measurement results can be utilized for the analysis of scramjet experimental data and the improvement of the

control method and control accuracy of oxygen supplementation for the incoming flow.
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Fig. 1 Experimental set-up
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Fig. 2 Steps of species measurement experiment
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Fig. 3 Raman spectra of species in engine flow field
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Fig. 4 Mole fractions of major species in engine flow

field (experiment No. 2301)
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Fig.5 Mole fractions of major species in engine flow

field (experiment No. 2302)
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Fig. 6 Mole fractions of major species in engine flow

field (experiment No. 2303)
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