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Mathematical Model for Prediction of Combustion Phenomena of Liquid Fuel
Spray within Porous Medium Burner
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Abstract

In a conventional burner, droplets are injected
into the chamber must have sufficient time for
evapomtmg, mixing with air and burning. For this
reason, the burner must be large. This is an idea for
designing a new type of burner, by installing the
porous medium inside the burner. In this combustion

system, the energy recirculation from reaction zone
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to preheating zone will take place by the porous
medium. Comparing the computation results with
the available experimental results validated the model.
Results show that, for kerosene fuel, the evaporation
and self-sustaining premixed combustion can occur
inside the porous medium. The computation results
agree well with the available experimental results.
Furthermore the dominating parameters such as
optical thickness, mixture velocity, initial size of
droplet and thermal conductivity of porousmedium
are the most important for this system. Comparative
study shows that the combustion within porous
medium has many advantages over conventional
burner such as higher maximum temperature higher
combustion intensity and shorter evaporation distance
which allows a more compact burner design.
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