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Abstract: Internal combustion engines running on liquid fuels will dominate the road and air transportation sectors for decades, probably
for most of this century. Consumption of transportation fuels derived from petroleum and other fossil resources is currently immense,
will grow, and at some distant future time will become unsustainable. Much emphasis has been placed recently on alternative liquids to
augment and eventually replace petroleum-derived fuels, with a principal motivation of achieving much lower net carbon cycle and air
pollutant emissions from the transportation sector. Long term net carbon cycle emission reductions are proposed to come from carbon
sequestration and renewable energy resources, in some cases utilizing fuel cell or battery powered electric vehicles. However,
improvements in internal combustion engines operating on liquid fuels also appear to comparable potential for reducing net carbon cycle
and pollutant emissions. The successful growth and establishment of a sustainable, profitable liquid alternative fuel industry can be
facilitated by approaches that integrate alternative products into the evolving petroleum derived fuel streams, i.e. gasolines, diesel, and jet
fuels, with synergistic evolution of and integration with the refining and liquid fuel distribution infrastructure already present.
This presentation will overview internal combustion advances and progress on/emerging tools for evaluating and emulating the physical
and chemical kinetic related properties of real fuels and alternative fuel candidates on combustion behavior. New analytical and
statistical methods can provide important insights as to how the molecular structures found in a fuel contribute to the physical and
chemical kinetic properties relevant to combustion energy conversion processes. Results can in turn assist in screening candidate
alternative fuels as they emerge.
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