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ABSTRACT

Numerical investigation was performed to study on the soot formation characteristics in the WSR according to the CO
addition. Ethylene and pure air were used as a fuel and an oxidizer, respectively, and three different equivalence ratios
(2.0, 2.5, 3.0) were used in the calculation. The resulted CO mole fraction of 10 % CO addition showed the maximum
value in spite of the least CO supply. This means that the conversion of CO to soot and other carbon compounds is weak-
ened under incipient soot formation. The soot volume fraction was decreased with increasing the CO addition because the
important species for soot formation such as pyrene and acetylene, were decreased with the addition of CO. When the
equivalence ratio was 2.5, the soot volume fraction shows the highest value, which results from the contribution of fuel
rich condition and reacting temperature. Furthermore, surface growth rate and species concentrations justified the HACA
mechanism for soot formation.

Keywords: WSR (well stirred reactor), Soot formation, Method of moment

Effects of CO Addition on Soot Formation in the Well Stirred Reactor
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