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Theoretical Analysis for Superadiabatic Combustion
Mechanism of Lean Premixed Gases in Porous Media

Junrui Shi, Zhijia Xue, Shuqun Wang, Jinfeng Ma, Hongtao Li
Shenyang Key Laboratory on Circulating Fluidized Bed Combustion Technology, Shenyang institute of engineering, Shenyang, China

Abstract: Filtration combustion is characterized by the extensive heat exchange between the gas and porous
media and this may lead to the superadiabatic combustion. This paper presents the theoretical analysis for su-
peradiabatic combustion mechanism of lean premixed gases in porous media. Based on the gas-solid thermal
equilibrium assumption by using an one-temperature model, a theoretical analysis of the temperature distribu-
tion in the burner is performed and an analytical solution is given by Fourier transformation. Results reveal
that the mechanism of superadiabatic combustion is attributed to the overlapping of the thermal wave and

combustion wave under certain conditions.
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