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Numerical simulation on soot emission control by corona discharge for
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Abstract

Numerical simulation of one-dimensional, laminar, premixed flat flame of an oxygen-acetylene mixture was
conducted to elucidate influence of ionic reactions on sooting characteristics. For reaction kinetics of the sooting
flame, the mechanisms developed by Frenklach et al. and Brown et al. were adapted. The former consisted of
recently developed gas-phase reactions and aromatic reactions. The latter included chemiionization, proton
transfer, ion-molecule reactions, and charge recombination reactions. Numerical predictions were compared with
previous experimental and numerical results, and shown to be in good agreement. In addition, using these
developed reaction mechanisms, simulation of plasma injection with corona discharge was conducted to elucidate
its effect on soot suppression. From the result, it was shown that the effect of corona discharge, in terms of a
stream of electrons, was significant in reducing poly-aromatic hydrocarbons (PAHs), known to be the primary
soot incipient species. Detailed ionic mechanisms for the soot suppression reactions were also discussed.
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