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Droplet ignition and combustion is a very relevant problem in combustion applications. Many
studies have been conducted in the past, both theoretical [1, 2] and experimental [3, 4]. In
view of the increasing use of biofuels, either as pure fuels or mixed with hydrocarbons,
accurate modelling of vaporization and chemistry of such fuels is needed in order to optimize
the systems to be used with biofuels and thus, facilitate their introduction. Ethanol is, by
large, the most used biofuel, because it is easy to produce and because it is adequate to be
used with present-day systems, considering both engine technology and fuel storage
aspects.

In typical combustion applications involving liquid fuels, the fuel is injected, in the form of a
spray, in the combustion chamber, where the prevailing conditions include recirculated
exhaust gases at high temperatures. In these conditions, heat transfer from the produces fuel
vaporization and a fuel mixture evolves in the gas phase until either ignition is forced or
autoignition is achieved.

In this work we will focus on the vaporization and autoignition of a single multi-component
droplet in realistic high temperature ambient conditions, in the absence of microgravity. With
the aim of obtaining realistic autoignition times, accurate submodels for the different
inter-coupled physical phenomena are required. Especial attention is given to the chemistry,
where a multipurpose 14-steps chemical model, previously developed [5] is used, while
adequate models are used for molecular transport, thermodynamics and phase change.

Numerical results are obtained using an unsteady finite volume discretization. Effects of
droplet size, ambient temperature and humidity content -both in the ambient and in the liquid
fuel- on autoignition times are analyzed.
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