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Numerical simulation of combustion inside a cylindrical
porous burner including turbulence effects
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Abstract- In the present study, the effect of intra-pore turbulence within porous burners has been investigated on
combustion of methane/air mixture in such burners. A k —& model is adapted to the porous structure to models
turbulence flow. The GRI 3.0 chemical reaction mechanism is utilized for the combustion of methane/air mixture and
radiative part of the solid phase energy equation is obtained using the discrete ordinate method. The numerical results
show that the gas temperature obtained from turbulence model stays below the corresponding laminar model
temperature all over the combustion region, and the flame thickness becomes wider in turbulence model. Although the
CO emission are insensitive to laminar or turbulence model, the burning speed and NO emission predictions are found
to be significantly improved when the effects of turbulence are taken into account.

Keywords: Porous Burner, Combustion, Turbulence, Temperature Distribution, Burning Speed.
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1. Discrete Ordinate Method (DOM)
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