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Abstract: The knowledge on the sedimentation of double particles is important in particulate two—phase
flows research. In this work, the sedimentation process of dual catalyst particles coupled with chemical
reactions was numerically investigated by a particle-resolved immersed boundary-lattice Boltzmann
method (IB-LLBM) with multiple—relaxation—time scheme. The effects of endothermic reactions on particle
hydrodynamic behavior and particle=fluid interaction under medium and low Grashof numbers (Gr) were
studied. The results showed that the hydrodynamic behavior of settling reactive particles was influenced
by the synergistic effects of particle Gr, Reynolds number (Re), and Damkoshler number (Da). For the
catalyst particles with surface endothermic reaction, the thermal buoyancy was in the same direction as
gravity. With the increase of Gr, the vertical velocity increased, and then the two separated and settled
into a more or less fixed longitudinal separation under the effect of thermal convection. In the meantime,

both the two particles oscillated laterally with the same frequency. Depending on the magnitude of particle
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Re, the particle motion mode can be divided into three regimes. With the increase in Re, the effect of

thermal convection decreased gradually with the increase of the particle inertia. Da impacted the thermal

convection around the particles, leading to an increase in temperature gradient of the fluid surrounding

the particles and an enhancement in particle—particle interaction.

Keywords: immersed boundary—lattice Boltzmann method; hydrodynamics; granular flow; heat transfer
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