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ABSTRACT

High efficiency, low-emission and reduced carbon footprint technologies will drive the future of both automotive
engines and gas turbines for the next several decades. Though, there is a strong shift towards electrification
especially in the personal mobility sector, it is reasonable that the hard to electrify commercial and off-road sectors
will remain hybrid or purely combustion engines. Further, the aviation sector is geared towards the use of sustainable
aviation fuels (SAF) as drop in fuels to reduce greenhouse gas emissions. Understanding the ignition and combustion
behavior while exploring its impact on pollutant formation and relating them to the physical and chemical makeup
of alternative fuels is one of the biggest challenges of our time. This talk will highlight some of our recent efforts
and future directions at CRF involving various low greenhouse gas (GHG) fuels for in cylinder combustion with a key
emphasis on understanding the interplay between the various physical and chemical process that dictate ignition,
combustion, and pollutant formation in internal combustion (IC) engines from a fundamental perspective using a
suite of optical and laser diagnostics techniques in addition to comprehensive thermodynamic analysis.
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