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5 Soot modeling

Soot mechanism is difficult to model mathematically be-
cause of the large number of primary components of
diesel fuel, complex combustion mechanisms, and the
heterogeneous interactions during soot formation.[1] Soot
models are broadly categorized into three subgroups: em-
pirical (equations that are adjusted to match experimen-
tal soot profiles), semi-empirical (combined mathemati-
cal equations and some empirical models which used for
particle number density and soot volume and mass frac-
tion), and detailed theoretical mechanisms (covers de-
tailed chemical kinetics and physical models in all phases)
are usually available in the literature for soot models.[1]

Empirical models use correlations of experimental data
to predict trends in soot production. Empirical models
are easy to implement and provide excellent correlations
for a given set of operating conditions. However, empir-
ical models cannot be used to investigate the underlying
mechanisms of soot production. So, these models are not
flexible enough to handle changes in operating conditions.
They are only useful for testing previously established de-
signed experiments under specific conditions.[1]
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