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Abstract

OpenFOAM solver has been used in our group to numerically simulate turbulent combustion processes
in internal combustion engines, gas turbine engines and power plants. In simulations of internal combustion
engines that involve multiple combustion modes, e.g., ignition, ignition assisted premixed flames and
diffusion combustion, large chemical kinetic mechanisms may be needed. This seminar describes some high
efficiency methods and models developed based on OpenFOAM platform for engine combustion processes,
which include chemistry coordinate mapping (CCM), Eulerian stochastic fields (ESF), and ESF coupled
with flamelet generated manifold (FGM) approach. Application of these methods to HCCI, RCCI and
PPC engines and swirling premixed flames will be discussed. OpenFOAM based solver has been developed
to simulate solid biomass combustion and gasification in fixed bed and fluidized bed reactors. A specific
issue of local overloading of solid particles will be discussed and solution method will be presented.
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