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A Numerical Study of Opposed Nonpremixed Tubular Flames with
Radiative Heat Loss
Hyun Su Bak”, Chun Sang Yoo™

ABSTRACT

The characteristics of opposed nonpremixed tubular flames with radiation heat loss are

investigated using

linear stability analysis

and 2-D numerical simulations. Two

extinction limits, as the Damkohler number is small or large, are confirmed using finite
difference method with a simple continuation method. It is verified that the results of
linear stability analysis predict the number of flame cells and the critical Da starting
cellular instability or amplification of temperature near both extinction limits with good

resolution.
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Fig. 1 The maximum flame temperature 7max as
functions of the Damkdhler number, Da
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Fig. 2 Largest growth rate, As as functions of

the wavenumber, k&
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Fig. 3 Temperature isocontours using perturbed
initial ~ condition:(a)  Dag=5.8x10°, CN=29 (b)
Dacy=6.2x107, CN=25
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Fig. 4 Temperature isocontours using perturbed
initial  condition:(@)  Dac;=5.8x10", CN=29 (b)
Dacs=6.2x10", CN=25
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