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Abstract

OpenFOAM (OF) is an open-source C++ software package for Computational Fluid Dynamics (CFD).
We have been using both the standard versions (OF-5.0 & OF-6) of The OpenFOAM Foundation and
modified OF versions for combustion simulations. In particular, laminarSMOKE [1] has been used to
investigate the differential diffusion effect on the stabilization characteristics of methane/hydrogen jet
flames [2], the pyrolysis effects on the dimethyl ether (DME) jet flames [3], and the flame structure and
stabilization characteristics of n-heptane jet flames [4]. For dual-fuel engine combustion simulations, OF-5
and OF-6 have been used by adopting an adaptive mesh refinement (AMR) model with multi-criteria and
a load balancing redistribution model to reduce the computational resources. OF-6 has also been adopted
for simulations of supercritical carbon dioxide (sCO2) oxy-fuel combustion. For this purpose, a new
thermophysicalModels library including real fluid models has been implemented providing 20 available
options in the use of implemented models for user [5]. Moreover, real-fluid based flamelet combustion
models with either two-feed stream or threefeed stream configurations are also developed, which allows to
capture the characteristics of flames under supercritical conditions. Some industrial application will be
presented at the end of the talk.
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