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Original Research Paper A powerful two-phase lattice Boltzmann model with the ability of modeling high density ratio is applied
Received 21 January 2018 to simulate a rising bubble striking a porous obstacle. This model is able to simulate immiscible two-
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: 4 : phase flow with density ratio of 1000 and result in desirable mass conservation. In present research, a
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porous obstacle is posed in two-phase flow domain, bounce back and wetting boundary conditions at

walls and corners is discussed and showed that after implementation of obstacle boundary conditions,

Keywords: . . o - -

t\f';_‘;?:a; flow mass conservation of the model is preserved. Accuracy and ability of the model firstly examined by
rising bubble some basic problems. Next, striking of a rising bubble with 1000 density ratio to a porous obstacle is
porous obstacle simulated and the effect of contact angle, Eotvos number and porosity ratio in deformation and passing

bubble striking

: ) of the bubble from the obstacle is investigated systematically. Different porosity ratios and contact
mass-conserving lattice Boltzmann method

angles, result in different bubble behavior striking the porous obstacle; In low porosity ratios and low
contact angles, the bubble remains below the obstacle. At high contact angles, the hydrophobicity of the
obstacle surface draws the bubble into the porosities, and the bubble moves to the top of the obstacle
and stays on the top surface of the obstacle. In other cases, the bubble completely passes through the
obstacle and separates it. Mass conservation error of bubble passing the porous obstacle is of order of
10" which is completely desirable.
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Fig. 5 Bubble geometry changes in two bubbles coalescence problem; (a)
Jain et. al.[42]; (b) present model
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Fig. 4 Time history of bubble geometry in square bubble relaxation
problem
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Table 2 Comparison of Reynolds number of rising bubble with
experimental results

Re Re e
Eo Mo ([2] i) (oo 2agz) W)
115 4.63%10-3 94 91.08 3.10%
116 5.51 13.3 12.73 4.27%
116 266 357 3.44 3.72%
17.7 711 0.232 0.225 3.16%
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Fig. 11 The effect of porosity ratio and contact angle on how the bubble passes from the porous obstacle
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