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Abstract: Nonlinear dynamics of pulsating instability-diffusional-thermal instability with Lewis numbers sufficiently
higher than unity-in counterflow diffusion flames, is numerically investigated by imposing a Damkohler number
perturbation. The flame evolution exhibits three types of nonlinear behaviors, namely, decaying pulsating behavior,
diverging behavior (which leads to extinction), and stable limit-cycle behavior. The stable limit-cycle behavior is
observed in counterflow diffusion flames, but not in diffusion flames with a stagnant mixing layer. The critical value
of the perturbed Damkohler number, which indicates the region where the three different flame behaviors can be
observed, is obtained. A stable simple limit cycle, in which two supercritical Hopf bifurcations exist, is found in a
narrow range of Damkohler numbers. As the flame temperature is increased, the stable simple limit cycle disappears
and an unstable limit cycle corresponding to subcritical Hopf bifurcation appears. The period-doubling bifurcation is
found to occur in a certain range of Damkohler numbers and temperatures, which leads to extend the lower boundary
of supercritical Hopf bifurcation.
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Fig. 1 Schematic diagram of counterflow diffusion
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