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Elucidation of mechanism of high thermal efficiency combustion owing to
auto-ignition in the latter half of combustion in gas engines
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It was possible that methane and air mixture was burned due to a small
amount of diesel fuel and auto-ignited in the end gas region without pressure oscillation by using a
compression-expansion machine that can make the mixture burn only once. The expansion rate of
combustion area of end gas in PREMIER combustion was slower than that in knocking combustion by
analyzing time series image with a high-speed camera. Three-dimensional CFD simulation is applied to
analyze the auto-ignition phenomena In the end gas region. Reactions selected from the group of
simplified reaction scheme of C14H28 were optimized due to genetic algorithm of elementary
reactions. Then, laminar burning velocity of methane-air mixture showed closer value with the
experimental data for lean condition while the values of ignition delay of both C14H28-air and
methane-air were almost the same. The rate of heat release based on these reactions shows better
results than previous one.
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