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An efficient methodology for combustion flow simulations with large detailed
chemical Kinetics
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An efficient methodology for simulations of reactive flows (CFD) with large
detailed chemical kinetics has been successfully proposed. The present method consists of a fast
explicit time integration method for stiff chemical reaction equations and a species bundling
technique for efficient calculations of transport properties of mixture. The present method, in
particular, the fast exElicit time integration method, provides much faster performance with the
order of two or three when compared to a conventional approach, enabling an efficient application of

large detailed chemical kinetics in CFD simulations. The method has been successfully applied to a
wide range of combustion problems such as knocking phenomena of n-heptane (373 chemical species and
1071 reactions) in internal combustion engines, providing the detailed mechanism of strong pressure
wave generation and development associated with end-gas autoignition.
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