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Abstract

Moderate or Intense Low-oxygen Dilution (MILD) combustion has drawn increasing attention as it
allows to avoid the thermo-chemical conditions prone to the formation of pollutant species while ensur-
ing high energy efficiency and fuel flexibility. MILD combustion is characterised by intense competition
between turbulent mixing and chemical kinetics so that turbulence-chemistry interactions are naturally
strengthened. In this context, modelling MILD combustion systems has proven to be a challenging task
for the necessity of incorporating finite-rate chemistry effects and detailed chemical mechanisms. Reactor-
based models are based on the hypothesis that a portion of the computational cell behaves like an ideal
reactor (e.g., perfectly-stirred reactor or plug-flow reactor), providing a model to estimate the sub-grid
quantities required to close the mean/filtered reaction rates. Modelling challenges associated with reactor-
based models are then related to the sub-models used to determine the reacting fraction of the computa-
tional cell. The implementation of the partially-stirred reactor model in OpenFOAM and its application
in the context of MILD combustion is presented. Future perspectives on the improvement of the model
using data-driven methods are discussed.
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cal Engineering at the Università di Pisa in 2005. He then carried out
a PhD at the same University in collaboration with the University of
Utah, where he served as a Research Associate from November 2007 to
December 2009. In April 2009, Prof. Parente started working at the von
Karman Institute of Fluid Dynamics. In October 2010, he was appointed
Assistant Professor at the Aero-Thermo-Mechanical Department of Uni-
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