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ABSTRACT

As part of a wider effort devoted to increase
the basic understanding of droplet combustion,
in this work we are concerned with the anal-
ysis of the vaporization, without gravity, of an
individual droplet in a hot and inert nitrogen
environment. Our computational results of a
simple-component droplets of n-heptane show a
very good agreement with both experiments and
other numerical simulations.

Also, in this work we considered the vaporiza-
tion of bi-component droplets of n-dodecane or
n-heptane and n-hexadecane. At low ambient
temperatures below the boiling temperatures of
both fuels, we found a two-stage vaporization in
which the droplet temperature reaches a plateau
before the less volatile fuel starts evaporating af-
ter the droplet runs out of the most volatile liquid.

On the other hand, at sufficiently high ambient
temperature, the experiments found in the liter-
ature demonstrated the appearance of puffing,
phenomena that cannot be captured in our 1D
model. Nevertheless, our simple model turned
out to be useful to provide an explanation of the
experimental observation in cases when puffing
is present.
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Conservation equations

∂ρβ
∂t

+∇ · (ρβuβ) = 0
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Boundary conditions at the liquid-gas interface, r = a(t)
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RESULTS

1 Dimensional approach Rapid Mixing approach
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c) Puffing phenomena

d) Vaporization of the less volatile com-
ponent


