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Figure 2 Pressure (a) and temperature (b) of the flow field at two
instants with the incident Ma 2.71.
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Figure 5 Pressure (a) and temperature (b) of the flow field at two
instants with the incident Ma 2.72.
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the detonation is initiated by the reaction zone acceleration deriving
from the shock and flame interaction with the incident Ma 1.6.
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Figure 14.

Cell-1 Cell-2 Cell-3

08

P (MPa)

06

A

04

0.2

80 85 90 95 100
x (mm)

16 FEEJKRSIED, BZNEREBPOL, E
TR R B 1R R 0 2
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Research on some fundamental problems of the universal
framework for regular gaseous detonation initiation
and propagation

L% .
JIANG ZongLin & TENG HongHui
State Key Lab of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Research progress on the regular gaseous detonation initiation and propagation is reviewed, and some fundamental
problems are studied based on the recent work on the detonation physics in state key lab of high temperature gas
dynamics. These problems constituting the universal framework consist of six issues: one mechanism that is the
interaction of nonlinear wave propagation and chemical-reaction, INWPCR; two basic procedures, which are the hot
pot ignition and the chemical reaction zone acceleration; three key physical states, which are the equilibrium
propagation state, the critical initiation state and the stable cell size. These six issues are investigated through six test
cases to ascertain their physical mechanisms, dynamic characteristics, and the existence. Then, the universal
framework is applied to explain the recent classic detonation theories, multi-dimensional numerical results, and
experimental observations on cellular detonation. Reasonable and universal conclusions can be reached on the base of
the universal framework, which provides the physical insight for understanding regular gaseous detonation initiation
and propagation.

gaseous detonation, regular cell, initiation and propagation, hotspot, chemical reaction zone, universal
framework
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