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Abstract: In this paper, the characteristics of heat transfer and air flow in the solar wall and heated room are analyzed
by Lattice Boltzmann Method simulation. We studied the air flow in the porous wall and the heat transfer of the heated
room under different parameters, such as velocity of the fan, porosity of the porous medium and diameter of the upper
channel etc. The results show that changing parameters have a remarkable effect on temperature of the air flowing
through the porous medium and the heated room. As a result, choosing the parameters properly can effectively improve
the heat utilization efficiency of the porous wall and the thermal comfort of the room.
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Figure 1. The structure diagram of the solar-wall system
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Figure 2. The streamlines in the solar wall
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Figure 3. The isothermal map in the solar wall
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Figure 4. Temperature distribution and velocity distribution of the
porous wall along vertical direction at different fan’s speeds
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Figure 5. Temperature distribution of the porous wall along verti-
cal direction at different porosity
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Figure 6. Temperature distribution of the air channel along verti-
cal direction at different temperature of boundary
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Figure 7. Temperature distribution of the air channel along verti-
cal direction at different diameter of the upper channel
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Figure 8. The isothermal map of the heated room when the fan is
placed at the top
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Figure 9. The isothermal map of the heated room when the fan is
placed at the bottom
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Figure 10. The isothermal map of the heated room at different fan’s speeds
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