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Multiphase LBM simulation for large-scale porous media
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To evaluate storage capacity and predict the fate of injected CO, in CCS project, the fundamental information
including micro-scale CO, behavior within the rock pore is required. Here, we investigated multi-phase flow
behaviors inside 3D porous media by a highly efficient multi-phase |attice Boltzmann method (LBM). By using a
graphic processing unit (GPU), we conducted the LBM simulation for the large digital rocks. The flow processes
that drive of CO, migration are influenced by many reservoir parameters (e.g., temperature, interfacial tension,
pore structure, wettability, and pressure gradient). Using the two-phase LBM, we successfully evaluated CO,
behavior under various reservoir conditions and identified effective conditions for CO, storage (i.e., conditions for
high CO, saturation). By conducting LBM simulation for the imbibition process (i.e., water injection into CO,
saturated rock), furthermore, we identified the reservoir conditions suitable both for residual trapping and
solubility trapping.
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