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Abstract

This research concerns with the investigation on NO formation mechanism including
combustion efficiency, temperature distribution, emissions of fuel — air mixture staged porous
media combustor for LPG combustion. The fuel — air mixture staged porous media combustor has
425 mm in height with 100 mm of inside diameter. The fuel — air mixture is introduced into the
combustor in two different locations. The primary fuel-air mixture is delivered to the bottom of
combustor and the secondary fuel-air mixture is introduced at 100 mm from the mixture
distributor plate. Thermal throughput is kept at 3 KW where this study has been divided into 3
sections. The first and second sections are to examine the behavior of porous media combustor
when the first-stage equivalent ratio has been changed within the rich limit-from 1.3 to 1.7 and
overall excess air is maintained at 110% and 150% respectively. The last section is to examine
the effect of the first-stage equivalent ratio of 1.5 when excess air is maintained at 110 %, 150%
and 180 %. It was found that thermal cracking and steam methane reforming (SMR) of
hydrocarbon were important processes taking place in a porous domain. Furthermore, different
excess air has both positive and negative effect on combustion. The positive effect can be related
with turbulence enhancement mixing where as the negative effect is referred to local flame
extinction. The appropriate operating condition for the application of fuel cell systems has been
suggested at 1.5 equivalent ratio on the first-staged and 150 % of excess air. This indicates that
difference of temperature distribution was less than 100 °C in range of 150 to 250 mm from
mixture distributor plate. CO concentration and NO Concentration of combustor were 29.28 and

23.7 ppm respectively. The combustion efficiency of combustor was higher than 99 %.

Keyword: Porous burner, staged combustion, porous media
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3.1.1 msmemanueulaani5iil (Conduction Heat Transfer)
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