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Abstract: A theoretical method is proposed for the prediction of the ignition distances in the
supersonic mixing layer. Based on the inlet thermodynamics parameters and the correction
temperature related to viscous heating and compressibility effect, a closed container reaction system is
defined. The ignition delay time of the closed container reaction system are obtained through coupling
the detailed chemical reaction mechanism. The ignition distance is got according to the mean flow
velocity of the supersonic mixing layer. The ignition distances obtained by the theoretical prediction
method agree well with those by CFD. The variation of the ignition distances with the related
influence factors, which is observed in the previous studies, can be clearly explained in physics by the
present theoretical prediction method. Besides, the theoretical prediction method for the ignition
distance is a simple way for the qualitative understanding of the supersonic ignition distance and its

variation rule, and also provides a theoretical basis for the implementation of quantitative prediction
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of ignition distance through coupling the limited experimental results with numerical simulation ones.

Keywords: supersonic plane mixing layer; ignition distance; theoretical prediction; numerical

simulation
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Fig. 1 Schematic diagram for flow of supersonic

plate mixing layer
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Fig. 3 Ignition distances in supersonic mixing layer
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