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Nonpremixed Porous Burners for Gaseous Fuels
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Abstract

Porous burners offer the advantages over the free flame
burners. Because of a self preheating of fresh mixture inside the
combustion chamber, higher burning rate, lean burn and low
pollution (i.e. CO, NO,) are obtained. However, most of the
previous studied are placed on the premixed combustions which
unfortunately provide a very low safety in the operation.
Therefore, the main objective of this studied is to developed a
nonpremixed porous burner which can provides a more safety. A
porous burner consisted of two porous sections. The first section
is a porous burner (PB) which is contained with the stainless
wires, in order to distribute the gas fuel flows uniformly entire the
section. Thus they will be burned in the second section, i.e.
porous emitter (PE). This burner can be operated in both
premixed and nonpremixed combustion modes. The premixed
mode was done when a mixing chamber is opened (i.e. gap
between PB and PE is not zero). While a nonpremixed mode will
be carried out if the mixing chamber is completely closed. The
parametric studies were done on the effect of equivalence ratio,
firing rate, and Xpg on the emission (CO, NOx), also the radiation
efficiency. LPG is used as the gas fuel in this study. It was found
that a combustion in nonpremixed mode can be operated with a
wider flammability limit (equivalence ratio between 0.23-0.99)
than a premixed mode, which is still provide a low emission with
CO emitted at about 120 ppm and NOx at about 110 ppm.
Moreover, the operation in a nonpremixed combustion mode
provides higher radiation efficiency of about 3-13% compared

with a premixed combustion mode.
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