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Figure 1- A schematic of a porous medium burner with variable porosity
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Tablel- Thermophysical properties of porous material used in this work

Properties Preheating Zone Combustion zone
i i w W
Conductive coefficient 0.1 AK 0.5 %nK
Convective coefficient 110 TW,m3K 1x10%W,m3K
Pore diameter 0.55 0.6
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Table2- Gas temperature values for the different test points according to the mentioned mesh

Test Point
Grid Size X=4.5cm X=6.5cm X=8.5cm X=11.5cm
160x13 522K 1350K 1650K 1655K
160%26 1410K 1740K 1750K 1370K
260x13 1422K 1752K 1760K 1765K
260%26 1573K 1950K 1952K 1952K
390x26 1588K 1979K 1991K 1990K
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Figure 2- Comparison of temperature distribution obtained from kinetics GRI-2.11 with experimental results in a porous media
burner with an excess air ratio of 1.5 [23]
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Figure 3- Comparison of mass fraction of NO species with experimental results in a porous media burner and Gri-2.11 chemical
kinetics for different amounts of excess air ratio[23]
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Figure 4- Gas temperature(K) diagram along the burner for different values of divergence angle
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Figure 5- Mass fraction of the main species on the center line of the burner (symmetry axis) with an excess air ratio of 1.5 for
different values of divergence angle
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Figure 6- The mass fraction of the NO species for a burner with dimensions a = 2 for several values of divergence angles
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Figure 7- The mass fraction of the CO species for a burner with dimensions a = 2 for several values of divergence angles
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Figure 8- Gas temperature(K) diagram for several values of pre-heating area length
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Figure 9- Mass fraction of the main species on the center line of the burner (symmetry axis) with an excess air ratio of 1.5 for
different values of pre-heating area length
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Figure 10- Mass fraction of NO species for several values of pre-heating area length
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Figure 11- Mass fraction of CO species for several values of pre-heating area length
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English Abstract

Numerical investigation of the effects of divergence angle, pre-heating
zone length on the combustion and emission of pollutant in the porous

media burner
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In this paper, the results of the two-dimensional and axisymmetric modeling of the methane-air pre-mixed
combustion with multi-step Kinetics in a porous medium with continuous porosity change have been
presented. In order to determine the thermophysical and thermochemical properties of species, the
CHEMKIN 11 program and Basic information used. Continuity equations, Navier Stokes, gas and solid phase
heat transfer equations, and chemical species governing equations are solved by using of finite volume
method. The SIMPLE algorithm has been used for the relationship between speed and pressure. The burner
under the studied includes two preheated and combustible areas. In this paper, we study the effects of
divergence angle changes and length of burner preheating area on temperature profiles and emission of
pollutants. The results showed that by increasing the divergence angle, the amount of NO contamination in
the burner output increases dramatically, while by increasing the length of the preheating region, the amount
of emission of this pollutant in the output decreases.

Keywords: porous media burner, porosity variation, axisymmetric combustion, finite volume method,
chemical kinetics, divergence angle
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