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Abstract:

Simulation enables rapid and cost effective development of improved
designs for more efficient, cleaner engines while enabling fuel flexibil-
ity. As advanced designs are pushing engineering limits, accurate com-
bustion and emissions chemistry is necessary both for reliable simula-
tion predictions and for exploring new design concepts. In this semi-
nar, elementary reaction mechanisms are presented as a predictive tool
for fuel chemistry. The development and validation of reaction mecha-
nisms for combustion of various hydrocarbons are described. Building
on the combustion mechanism, a complex soot-surface chemistry is
developed that captures fuel effects and provides particle size distribu-
tion.
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