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Abstract Nonequilibrium plasma assisted ignition is a way to ignite combustible mixtures due to
the chemical and thermal effect of plasma. The nonequilibrium plasma assisted ignition can extend
the lean burn limits and reduce the ignition delay time. Recently, the potential use of nonequilibrium
plasma for increasing lean burn flame stability and reducing emissions has garnered increasing
interest of researchers. Plasma is a complicated system of neutral and charged particles with various
interactions such as ionization, cxcitation, dissociation and charge transfer. In this thesis, an insight
in to the electron-impact collisions in nonequilibrium plasmas is provided, a nanosecond discharge
process in a mixture of nitrogen and oxygen was simulated with a simplified kinetics for a high reduced
electric field (>100 Td). The formation of O radical and other excited states were analyzed.
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