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Numerical simulation of detonation wave propagating
through the channels with suddenly expending section

DU Yang K, SHEN Wei, ZHOU Jian-zhong

(Department of Petroleum Supply Engineering,
Logistical Engineering University, Chongqing 400016, China)

Abstract: The phenomenon of detonation wave propagating through the channels with suddenly expending
section was studied by numerical simulation. The theory model in which the single-step chemistry reaction
has been taken into account was found and a finite volume method was adopted to solve the theory model.
The detailed process including diffraction and reflection of detonation wave was given. It is shown that the
detonation w ave is weakened to deflagration partly in initial stage of propagating into the large section chan-
nels according to detonation wave diffraction. The slip line could be formed, and the M ach reflection of det-
onation wave had occurred when the detonation wave interact with the well. The detonation is reignited by
the high pressure and high temperature zone behind the M ach stem, which created by the Mach reflection
of detonation wave.

Key words: mechanics of explosion; transition; numerical simulation; detonation wave; channels expend-

ing; deflagration; diffraction; Mach reflection
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