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Abstract

This research is an experimental study of two burner types, i.e. a porous burner and a
free flame burner. The important characteristic is they are able to be operated with 3
types of fuel, gas fud, liquid fuel, and the mixed fuel. In which both premixed flame
and diffusion flame modes can be stabilized depended on feeding air configurations. In
the premixed mode, swirling air and fuel mix within opened mixing chamber. On the
other hand, in the diffusion mode, completely closed mixing chamber cause annular
flow of feeding air covering around axia flow of fuel. The porous burner consists of
two porous components. The first oneis a porous burner (PB), which made from packed
of stainless wire, use for fuel distribution causing uniform flow. Then, combustion of
mixed air and fuel occur within the second porous called porous emitter (PE), which isa
packed bed of rock. The other key parameters which control the flame mode are gap
between PB and PE (Xpg), equivalence ratio (®) and firing rate, which also influent on
temperature profiles, emission (CO, NOx) and radiation efficiency. Temperature
contours as occurred in the free flame burner can be used to confirm that both premixed
and diffusion flames are taking place. While in the porous burner as decreasing Xps
from -20 to 0 mm, the radiation efficiency increase up to 34% and CO emission
decrease about 1.8 times because stronger swirling flow is occurred. Moreover, at Xpg =
0, NOx emissions decrease about 2 times of that of Xpg = -20. It might be due to the
flame front moves to more downstream location and a staged combustion might be

occurred.
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