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Abstract

In order to study the complex flow and heat and mass transfer process of the CLC reaction in a
random packed bed, the CFD method was used to carry out the numerical simulation of chemical
looping combustion in a random packed bed with three-hole cylindrical particles at Re, =10, 100
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and 300. The analysis was mainly conducted from two aspects of flow characteristics, heat and
mass transfer and reaction process of the random packed bed. The results show that the radial
porosity distribution of the packed bed presents the phenomenon of damping shock, and the ve-
locity distribution of the axial section is closely related to the porosity distribution. The tempera-
ture rise distribution inside the packed bed presents the law of axial transfer, and there is a large
temperature gradient in the radial direction. The increase of Re, can significantly speed up the
reaction.
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Figure 1. Schematic diagram of random packed bed
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Figure 2. Radial porosity distribution
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Figure 3. Axial pressure drop curve
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Figure 5. Distribution of O, volume fraction at different moments
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