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Analysis and modeling of particulate matter formation using premixed flame
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At cusp regions of unstable cellular rich iso-octane/air flame whose Lewis
number is less than unity, flame temperature was found to be reduced due to the thermo-diffusive
effects induced by the negative flame stretch rate. Increase in acetylene concentration due to the
decreased flame temperature promoted the surface growth of soot particles which were formed due to
the deficient oxygen. This promoted surface growth accelerated the surface growth of soot particles

and increase in the soot volume further. Increase in the soot volume was found to be caused by the
thermo-diffusive effects induced by the negative flame stretch rate.
The influence of the thermo-diffusive effects induced by the negative flame stretch rate on the soot
formation was larger for the richer flame with smaller Lewis number.
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