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Study of a Soot Free Diesel Engine using an Oxygenated Fuel
(1% Report: Chemical Kinetic Modelling of Soot For mation Process)

Jiro SENDA, Hagjime FUJIIMOTO,
Tkayuki ITO and Tomofumi HOSAKA

The eguivalenceratio ¢and temperature T arewd| known to have asgnificant effect on the qudity of perticulate
formation, such asthe soot volume fraction, partide diameter and number density. The purpose of thiswork isto darify
the ¢ - T dependence of oot formetion for various kinds of fuds induding paraffinic hydrocarbon, aromatic
hyadrocarbon and oxygenated hydrocarbon, and to discuss apossihility for smokdessdiesd combugtion. The soating ¢ -
T map, showing the tendency to generate soot partides as afunction of ¢ and T, was mede using adetailed soot kinetic
modd. The computationd results show that oxygenated fud reactionsleed to alower soot yidd, and narrower soating ¢
- T region then those of diphdic and arometic fuds, due to the notable reduction in production both acetylene and
polycydic arometic hydrocarbons (PAHS). Furthermore, this lower soating tendency is emphadized asthe fud oxygen
content increese. It was do found thet the leener mixture side of the soot formation peninsulaon the ¢- T mep, rather
then the lower temperature Sde, should be utilized to suppress the formation of PAHs and ultrafine partides together
withalargereductionin particulate mess.
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