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SOME RESEARCH PROGRESS ON GASEOUS
DETONATION PHYSICS®

JIANG Zonglinf TENG Honghui LIU Yunfeng

State Key lab of high temperature gas dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract Research on the detonation phenomena has been conducted for over one hundred years, and many
important progresses in the detonation physics have been achieved. In this paper, the classic detonation theories
and the multi-wave structure of cellular detonation are reviewed as well as the mechanism of detonation ini-
tiation and propagation. Then scientific meaning and limitation are commented and potential future research
directions are pointed out. These progresses include the CJ theory and ZND model, detonation multi-wave
structure, characteristics of the detonation cell, direct initiation and DDT, hot spot initiation mechanism, det-
onation stability, the propagation of the disturbed detonation, et al. Gaseous detonations are self-sustained
supersonic combustion phenomena, involving shock wave interaction, combustion chemical reactions, turbu-
lence, and hydrodynamic instability. Therefore they are very complicated and have also meaningful theoretical
importance. On the other hand, the detonation achieves very efficient heat release and has potential applica-
tions in the advanced thermal propulsion technology, which constitutes important engineering background for

related studies.

Keywords gaseous detonation, detonation initiation, detonation propagation, hot spot initiation, cellular

structure, instability
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