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Effect of Lewis Number on Characteristics of Edge Flame Established in Counterflow Field
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Abstract : The effect of the Lewis number of a mixture on characteristics of the edge flame established in a counterflow field
was experimentally investigated. The edge flame was established in a counterflow field with a stretch rate gradient between
the inclined counterflow slot-jet burners. A flame edge was generated in the high stretch region where the distance between

two burners was small, and twin counterflow flames were stabilized in the low stretch side where the distance between

burners was large. The flame shape strongly depended on the Lewis number irrespective of fuel. The local stretch rate at
the flame edge of CHs mixtures that the Lewis number was nearly unity was influenced by the Lewis number. On the other
hand, the local stretch rate at the flame edge of C3Hg mixtures that the Lewis number was much larger than unity showed

no dependence on the Lewis number. Such a characteristic well agreed with numerical results of extinction behavior of twin
counterflow planar flames. A difference between the edge flame and twin counterflow flames appeared in the threshold mole
fraction of He in the mixture when the local stretch rate at the flame edge or the extinction stretch rate of twin counterflow

flames changed from decreasing trend to increasing trend.
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Fig.1 Experiment setup
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Fig.2 Lewis numbers of mixtures (¢=0.54 for CH4 mixtures and ¢=0.57
for C3Hg mixtures)
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Fig.3  Dependence of flame shape of CH4/O2/N2/He mixture on
substitution ratio of He
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Fig.4 Dependence of flame shape of C3Hs/O2/N2/He mixture on
substitution ratio of He
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Fig.5 Cellular flame of CH4/O2/N2/CO2 mixture (R=19%)
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Fig.6  Flame shape of C3Hg/O2/N2/CO2 mixture (R=20%)
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Fig.7 Effect of substitution ratio of He in CH4/O2/N2/He mixture on
stretch rate at flame edge
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Fig.8 Effect of substitution ratio of CO; in CH4/O2/N2/CO> mixture on
stretch rate at flame edge
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Fig.9 Effect of substitution ratio of He in C3Hg/O2/N2/He mixture on

stretch rate at flame edge
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Fig.10 Effect of Lewis number of mixture on stretch rate at flame edge
of CH4 mixture under constant adiabatic flame temperature

0) [-]

Se/Se(R

1.8 2 2.2

Lewis number

2.4 28 2.8
(-]

Fig.11 Effect of Lewis number of mixture on stretch rate at flame edge
of C3Hg mixture under constant adiabatic flame temperature
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Fig.12 Effect of substitution ratio of He in CH4/O2/N2/He mixture on
extinction stretch rate and the maximum flame temperature of
twin counterflow flames
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Fig.13 Effect of substitution ratio of CO2 in CH4/O2/N2/CO; mixture on

extinction stretch rate and the maximum flame temperature of
twin counterflow flames
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