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Abstract

Premixed combustion within porous ceramic media is numerically studied to understand:burning -
characteristics and to find best configurations for burner implementations. Among many parameters,
critical to burner performance, flame location and extinction coefficient are selected as major-
parameters for this study. The flame structure and burner performance with respect to these two
parameters are observed. In the study, it is found that the location of flame is the most important
in porous burner operation since it affects the rate of heat transfer and flame structure. Stability of
the flame within the porous ceramic burner is discussed with respect to the flame location. It is
found that to obtain high radiative output, the flame should be located downstream section of the
burner. But the flame is to be unstable at most of downstream section except near the exit plane.

To overcome this problem, new porous ceramic burner, using different ceramic properties in one
burner instead of single property ceramic, is made and tested. With a combination of ceramics of
high extinction coefficient at upstream and another material of low extinction coefficient at
downstream of the burner, the flame can be stabilized at wider region of the burner with higher
radiative output compared to the original burner configuration.
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Table 1 Properties of porous ceramic material

Solid thermal conductivity (ks) | 2.2 W/m-K
Scattering albedo (@) | 0.8
Extinction coefficient («) | 150~350 1/m
Porosity | 0.87
Effective conduction area | 0.07/Area
Heat transfer coefficient 10" W/m*-K
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Figure 1 Gas temperature at various - flame
locations with extinction coefficient
of 200 1/m.
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Figure 2 TFlame speed at different flame
positions w. r. t. various extinction
coefficients
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Figure 3 Peak gas and exit solid temperature
at different flame locations w. r. t.
extinction coefficient
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Figure 4 Gas temperature at different flame Figure 5 Combustion and radiation - efficiency at

locations and different extinction
coefficient
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Figure 6 Emission of CO and NOx at various
flame locations (dotted line
Emission index)

various flame locations
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Figure 7 Flame speed at various locations
for different ceramic combinations
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for different ceramic combinations
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Upstream Downstream
Extinction Coeff.  Extinction Coeff.

m) (1/m)

Base case 200 200
Case 1 120 200
Case 2 200 120
Case 3 350 200
Case 4 200 350
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