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Fhste] Alzkel wE BPANE ANSAT Holabd 27lol AP ANAA 5w Axpsh v
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U e 2YYt HYYele] Mo} JEUE ALY HAPEE 2T, SRS F
A939) Ha o5 Wol A Fe) s eEn Sk ARye] S45% e Damkdhler -
7} F7htel et Ale] wo %fazi Hu QA A AQEANT 2 Damkshler 40] A=

Abstract: Nonlinear characteristics of cellular counterflow diffusion flame near the radiative extinction limit at
large Damkohler number are numerically investigated. Lewis number is assumed to be 0.5 and flame
evolution is calculated by imposing an infinitesimal disturbance to a one-dimensional(1-D) steady state flame.
The early stage of nonlinear development is very similar to that predicted in a linear stability analysis. The
disturbance with the wavenumber of the fastest growing mode emerges and grows gradually. Eventual, an
alternating pattern of reacting and quenching stripes is developed. The cellular flame temperature is higher
than that of 1-D flame because of the gain of the total enthalpy. As the Damkdhler number is further
increased, the shape of the cell becomes circular to increase the surface area per unit reacting volume. The
cellular flames do not extinguish but survive even above the 1-D steady state extinction condition.
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OXIDIZER

Reaction Sheet

Fig. 1 Schematic diagram of the two dimensional
counterflow diffusion flame
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Fig. 3 Time evolution of the oxidizer concentration
profiles at the reaction zone for
Da=128x10" (a) from t=0 to t=0.65
and (b) from ¢t=0.65 to t=1.5
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Fig. 5 The sublimit cellular flame structures for
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Fig. 7 Temperature contours for the cellular flame
at Da=158x10"
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