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Abstract: The numerical and experimental studies in recent years on the mechanisms of initiation and propagation for gas
phase detonations are reviewed. Combined with the author’s works in recent years, the current hotspots and difficult issues are
summarized, together with the proposed future research directions. The focus areas include viscous diffusion, detailed chemical
reaction mechanism, the role of detonation instability in the theoretical and computational studies of detonation initiation and
propagation, and the advances of experimental technology and theoretical prediction models on the propagation of detonation
wave.
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Fig. 1 Pressure and temperature profile in spontaneous initiation!*”!
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Fig.2 Speed of spontaneous wave as a function of distance
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Fig. 3 Speed of reaction wave as function of distance
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Fig. 4 Transition from deflagration to detonation and cellular detonation in macro-scale cannel
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Fig. 5 Flame structures of boundary layer and formation of local explosion
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