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Comparison of different radiative transfer equation
approximation in modeling of porous radiant burner
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Abstract- Present work tries to determine proper approximation to calculate the thermal radiation flux divergence. The
effect of errors on performance evaluation of porous radiant burners (PRB) is then examined. To do this ,a single layer
and a double layer of buried flame type of a porous radiant burner, are studied using 1-D numerical simulation. Due to
the significant difference in the temperature of the solid matrix and the fluid passing the burner, a non-local thermal
equilibrium condition in considered. Detailed kinetics of methane air mixture is used for combustion modeling. Since
the effect of lateral walls is neglected here, the problem is solved in one-dimensional to explore an exact solution for
RTE. Utilizing the discrete ordinate and the finite volume approximation of RTE, leads to the conclusion that eight
directional spherical split is the best selection approximation in such problems. Lower ordinates have substantial
deviation and increase the number of division enlarges computation cost with no considerable reduction in errors.
Moreover, it is found that the two flux method and the Rosseland approximation are not valid for RTE modeling.
Keywords: Porous Burner, One-Dimensional Simulation, Radiative Heat Transfer, Exact Solution
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4. Collapsed Dimension Method
5. Discrete Transfer method
6. Two-Flux
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1. Optically thick
2. Rosseland
3. Divergence
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