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Abstraet

The rising concentrations of soot particles in the atmosphere
lead to climate change and adverse health effects. It is
imperative that we gain a better understanding of
combustion-borne soot in order to suppress its formation
and eliminate it from the air we breathe. Modelling soot
formation in combustion is complex, as it relies on accurate
computational fluid dynamics, chemical reactions, and
particle dynamics. When turbulent flows or complex
geometries are considered, the added complexity often
leads to prohibitively high computational cost. This talk will
showcase some of the fundamental research conducted in
the Dworkin group which has led to improved understanding
of soot formation processes. Furthermore, details will be
provided on a computationally inexpensive soot estimator
framework that has been developed and applied to laminar
and turbulent flames. With this technique, correlative
functions have been developed that relate soot formation to
fluid parcel histories. Those correlations are extracted from
a variety of validated flame simulations and used to teach an
Artificial Neural Network (ANN). The ANN can then be used
to predict soot formation in more complex systems, a
posteriori, based on more readily achievable simulation
parameters, such as temperature, gas velocity, and a few
major species. The results demonstrate accurate prediction
and great potential to be applied in industrial applications.
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