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Simulations of premixed combustion in porous media

Youngjun Shin’, Jeongwon Lee”, Yongmo Kim™"
ABSTRACT

This study has numerically investigated the combustion processes in the bilayer porous

media. To account for the velocity transition and diffusion influenced by solid matrix,
porosity effects are included in the governing equations. Heat transfer coefficient is
calculated by Nusselt number to reflect the effect of gas velocity, pore diameter, and
material properties. Numerical results indicate that the present approach is capable of the
essential features of the premixed combustion in the porous burner, in terms of the
precised flame structure, pollutant formation, and flame stabilization. It is also found that
heat transferred from the downstream flame zone is conducted to the upstream flame
region through the solid matrix and the preheated mixture. By increasing the inlet
velocity, the solid temperature of upstream is cooling down.
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where,

£-porosity k,-conductivity
h,-heat transfer coef [ -pore diameter
Nu,-Nusselt number g-radiation

Table 1 Bilayer solid property

Upstream | Downstream
Pore Diameter 0.029 cm 0.152 cm
Porosity 0.835 0.87
Conductivity 02 W/mK | 0.1 W/mK
Density 510 kg/m?
Specific heat 824 J/kgK

718 Ao R AE Tecm¥o FEH] 0.652
methan air® YTE% 0.6m/s2 Foh

Downstream
section

Upstream
section

Premixed gas Products
Inlet Outlet
Axis 6.05cm

Fig. 1 Diagram of the phyiscal model(H. Liu et
al[1])
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Fig. 2 Unburned mixture velocity profile in
normal pipe and the bilayer porous media pipe
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Fig. 3 Comparison of temperature profiles at an
equivalence ratio of 0.65
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Fig. 5 (a)Contours of the gas temperature(K);
(b)Contours of the axial velocity component(m/s)
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Fig. 6 Temperature profiles for inlet velocities of
0.48 and 0.74m/s at an equivalence ratio of 0.65
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