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Abstract

A self-aspirating porous medium burner (SPMB) always operates on the rich conditions limiting by
primary air aeration. The primary air entrainment is accomplished by the naturally entrained effect of
momentum transferred (inlet region of mixing tube) between high velocity fuel jet on quiescent ambient
air at the atmospheric pressure. As aforementioned restriction, the post flames of SPMB are quite a long
length. Consequently, this paper deals with the numerical simulation on SPMB and the burner
performances is analyzed and reported in term of efficiencies. The simulation of SPMB is analyzed
using one dimensional, volume-average approach and local thermal non-equilibrium model coupling
with adopting the basic jet theorem (Composite Variable by Schvab-Zelovich Transformation) on
cylindrical laminar jet in case of the combustion of free jet of fuel issuing into quiescent air. The rate of
fuel consumption is described by single-step Arrhenius rate equation and liquefied petroleum gas (LPG)
is served as fuel. The flame locations of SPMB can be anchored inside the packed bed of Al O, pellets
hence the combustion efficiency is enhanced by the effect of energy recirculation. Heat recuperation is

occurred at the upstream porous media via solid conduction and solid-to-solid radiation for raising the



sensible enthalpy of cold incoming LPG-air mixture by solid-to-gas convection, yielding in enhanced
flame speed and local flame temperature above adiabatic flame temperature. The results indicate that the
comparisons with the output radiant efficiency and the experiment are agreeable. The temperature
profiles throughout porous section predicted by simulation result and trend agree with the experiments.
In addition, the distribution profiles of jet modeling such as axial and radial temperatures, mass

fractions of fuel, oxygen and products (inside and outside flame route) are also presented.
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