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A theoretical study on the extinction of the premixed flame
in a tube caused by a logitudinal velocity variation

Nam Il Kim, Hyun Dong Shin, Choong Sik Bae
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Abstract

Many previous researches on the premixed flame in a tube have treated the unsteady flame behaviors
but more detailed and fundamental research has been necessarv. The study on the flame stabilization
condition in a tube and the unsteady behaviors were carried out in recent vears. In this paper, a mean
velocity variation larger than the burning velocity was introduced to the stabilized flame for a period
longer than the reaction time scale in order to examine the unsteady behavior of flame propagation.
Through our previous work it was found that the effects of non-unity Lewis number on the flame
extinction was negligible in the extinction by the boundarv layer even though they were important in
the extinction by the acoustic instability. In this paper we carried out an analytic approach to explain the
previous experimental results. It showed that the heat loss, from a flame o the wall, is not a sufficient
concition but a required one for the growth of the extinction boundary laver. In addition, the quenching

and the flame stretch, under a strong unsteady flow field, are the main causes of the eventual extinction.
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