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Numerical simulation of deflagration to detonation
transition in bent tube

Mincheol Gwak* - kihong Kim* - Jai-ick Yoh*'

ABSTRACT

This paper presents a numerical investigation of the deflagration to detonation transition (DDT)
of flame acceleration by a shock wave filled with an ethylene-air mixture in bent tube. A model
consisting of the reactive compressible Navier-Stokes equations and the ghost fluid method (GFM)
for complex boundary treatment is used. A various intensities of incident shock wave
simulations show the generation of hot spots by shock-flame interaction and the accelerated flame
propagation due to geometrical effect. Also the first detonation occurs nearly constant chemical
heat release rate, 20 MJ/(g *s). Through our simulation’s results, we concentrate the complex

confinement effects in generating strong shock wave, shock-flame interaction, hot spot and DDT

in pipe.
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Fig. 1 Schematic of numerical setup of bent tube,
Numerical gauges are located in point 1, 2, 3,
4 and 5
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Fig. 3 Temperature and pressure in rectangular
box under Ma=27 incident shock
interacting with an ethylene—air flame in
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