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Experiments are ongoing in the speaker's laboratory to study the ignition, oxidation, and flame chemical
kinetics of hydrocarbon-, nitrogen-, and hydrogen-based mixtures at conditions representative of those
seen in rocket and gas turbine applications. Representative conditions herein imply elevated pressures
(10 atm and higher), temperatures, and fuel blends. The ignition tests are conducted in the available lowor high-pressure shock tubes with the capability of achieving reflected-shock pressures as high as 100
atm, and laminar flame speed experiments are conducted in either of two, constant-volume test rigs with
optical access. Details on the shock-tube and flame speed facilities will be given, including the optical diagnostics employed therein. Although much work has been done on hydrogen-based and C1-C5 hydrocarbon oxidation through the years, few data existed prior to the speaker’s recent studies for such a comprehensive range of fuels, fuel blends, and conditions. However, arguably less attention has been paid by
the combustion kinetics community to propellant-related chemical kinetics. Over the past few years,
work from the Petersen Group has included new data for nitrogen-based compounds such as N2O, NO2,
and NH3 which have led to an updated nitrogen oxidation chemistry sub-mechanism. Ongoing work includes a study of nitromethane oxidation and the development of heterogeneous techniques in both the
flame speed and shock-tube experiments. Details and results related to propellant chemistry that have
been performed in the speaker’s laboratory will be presented. An overview of the overall research activities in the speaker’s group will also be given, including heterogeneous propellant studies.
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