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Gas-liquid flows in/on porous structures are simulated by using of the two-phase
Lattice Boltzmann method (LBM), in which the wetting boundary conditions on solid wall with complex
geometry are incorporated. The complex geometry simulating the packed bed is numerically constructed by
the discrete element method (DEM). It is confirmed that structure of the simulated packed bed is similar
to the actual bed by comparison of wall friction factor. Next the behaviors of droplet on the porous
structures are simulated with different viscosity and particle diameter. The droplets set on the porous
structure at initial stage penetrated into the porous structure as time marching on and spread in the
bed. It was shown that the droplet behavior depends on its viscosity. These simulation results were
compared with experiment using glass beads and silicon oil and showed good agreement. The applicability
of LBM to Gas-liquid flows in/on porous structures was confirmed.
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A : Computer
B : Micro scope c

C : Micro syringe

D : Glass bed

Fig.1 Schematic of experimental apparatus

Table 1 Average particle size

d [pm] dave [um]
44~88 64
74~177 108
150~ 250 187
250~420 335

Fig. 2 Computational domain and initial

setup (Left: x-z plane, Right: x-y plane)
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Fig. 3 Permeation action of dimensionless
droplet height
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Fig. 4 Permeation speed in the average
particle diameter
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Fig.5 Comparison of simulation and
experimental results
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Fig.6 Comparison of time transient of
droplet height between simulation
and experiment
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Fig.7 Comparison of time transient of
droplet width between simulation
and experiment
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