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The study of the effect of Lewis number on the
laminar diffusion flames

Abstract: One of the most important and influential parameters on flame behavior is the
Lewis number. The main goal of this research is to study the effect of Lewis number on
the Extinction limit of counterflow diffusion flame. Also, the effect of fuel dilution on
Lewis number and flame extinction limit was studied with the help of two diluents, argon
and helium. The research method in this study is numerical simulation with the help of
the CHEMKIN combustion simulator software. For a better and more accurate analysis
of the results, an effective Lewis number was used instead of the Lewis number of fuel
or oxidizer. The results show that the increase in the mole fraction of the diluent increases
the effective Lewis number, and this means more thermal diffusion than mass diffusion.
The largest increase in the effective Lewis number is related to butane fuel. This value
increases from 0.42 to 1.16 in the presence of argon diluent and from 0.44 to 1.77 in the
presence of helium diluent. An increase in the strain rate leads to a decrease in the
maximum temperature, and the maximum temperature in the dilution state with helium
is always lower than the maximum temperature in the state of dilution with argon.
Increasing the diluent percentage also decreases the maximum temperature.

Keywords: Effective Lewis number, Extinction limit, Counterflow diffusion flame,
Thermal diffusion, Mass diffusion, Dilution
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8 Argon (Ar)
® Helium (He)

3 Ethane (CzHe)
4 Propane (C3Hs)
5 Butane (CsH10)
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