
A 30-minute forum for Riverbend Complex researchers to share exciting research 
highlights with their colleagues. These accessible, high-level presentations encourage 
cross-disciplinary communication and promote awareness of our diverse programs.

Jacob Davis received his Bachelor of Science in Biological Engineering from the University of
Georgia in 2016, and is currently a first-year graduate student working with Professor Brandon
Rotavera on the design of an experimental facility for biofuel research. Jacob leads the design of
a flow reactor to be used for conducting dilute, low-temperature combustion experiments in
order to analyze products and intermediates via GC/MS and absorption spectroscopy. Basic fuel
chemistry learned in such experiments is the first step toward developing more-efficient,
cleaner-burning engine technologies, which contribute solutions to key issues of sustainable
energy and climate science.

Our research program uncovers the links between the
molecular structure motifs of biofuels, and reaction
mechanisms relevant to combustion and atmospheric
chemistry; namely, reactions involved in ignition and
pathways leading to emissions.
Learn more at rotavera.uga.edu.
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Carbon dioxide and other pollutants impact the
world’s climate by introducing carbon from non-
renewable sources into the atmosphere. Petroleum-
derived, liquid hydrocarbons are the primary source of
transportation energy globally, and will remain so for
the foreseeable future as pointed out in recent
publications from the Energy Information Agency.
Exhaust from internal combustion engines burning
these hydrocarbons is a major contributor to
atmospheric pollution, particularly in urban areas.
Integrating fuels into the transportation energy sector
that are derived from renewable sources, i.e. biofuels,
is a viable solution to limiting pollutants cycling into
the atmosphere, while simultaneously addressing
pressing needs for sustainable energy.

Understanding fuel reactivity at a molecular level is
the first step in building computational tools that
enable the development of cleaner-burning, more-
efficient engines. The concept of low-temperature
combustion (< 1000 K) is a central target of such tools,
allowing for engines to reach higher compression
ratios, leading to higher fuel performance and cleaner
emissions. The chemical kinetics of next-generation
biofuels at these lower temperatures is not well
understood, however, particularly blends of biofuels.

Our group conducts speciation measurements using
GC/MS and absorption spectroscopy applied to
combustion reactions in a thermally initiated flow
reactor. These measurements help uncover critical
missing links in reaction mechanisms of biofuels and
biofuel/petroleum blends used in combustion models.
Such basic science input supports engine designers in the
development of clean-engine technologies.

http://www.rotavera.uga.edu/

	Slide Number 1

