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A Numerical Study on Radiation-Induced Oscillatory Instability
in CH4/Air Diffusion Flames
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Abstract

Radiation-induced oscillatory instability in CH4/Air diffusion flames is numerically investigated by
adopting detailed chemistry. Counterflow diffusion flame is employed as a mode! flamelet and optically
thin gas-phase radiation is assumed. Attention is focused on the extinction regime induced by radiative
heat loss, which occurs at low strain rate. Once a steady flame structure is obtained for a prescribed
value of initial strain rate, transient solution of the flame is calculated after a finite amount of
strain-rate perturbation is imposed on the steady flame. Depending on the initial strain rate and the
amount of perturbed strain rate, transient evolution of the flame exhibits various types of
flame-evolution behaviors. Basically, the dynamic behaviors can be classified into two types, namely

oscillatory decaying solution and diverging solution leading to extinction.
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