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Simulation of Porous Media Combustion Considering Morphology: Effect of Cell
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Abstract Porous media combustion can improve the burning rate and flame stability, achieve stable
flame in ultra-lean/rich conditions, and expand the flammability limit. Based on the assumption of
homogeneous porous media, a combustion model considering multiple porous media morphological
features is established, and the combustion characteristics in porous media with different structural
and material parameters are calculated. The results show that five parameters, namely, porosity,
mean pore diameter, tortuosity, material thermal conductivity and emissivity, affect the combustion
state in porous media by influencing the gas-solid heat transfer, thermal conductivity and radiation
processes. Due to the effect of radiation, the pore structure has a more significant effect on the
combustion rate compared to the material parameters, smaller pore diameter and higher tortuosity
will improve the gas-solid heat transfer process and enhance the burning rate, while overly intense
gas-solid heat transfer will enhance the radiative heat loss, and lead to combustion instability and
quenching in porous media. The trend of the cell structure and porous material influence on the
porous media combustion characteristics obtained from the model calculations is consistent with the
experimental results.
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Fig. 1 Combustion processes in porous media
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Fig. 2 Schematic of the porous media computational model
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Fig. 11 SiC foam ceramic structure analysis workflow
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