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Two-dimensional Numerical Simulation of the Rising Bubble Flows
Using the Two Phase Lattice Boltzmann Method.
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ABSTRACT

Free energy based lattice Boltzmann method (LBM) has been used to simulate the rising bubble flows with large density

ratio. LBM with compact discretization is able to reduce the spurious current of the static bubble test and be satisfied with

the Laplace law. The terminal rise velocity and shape of the bubbles are dependent on Eotvos number, Morton number and

Reynolds number. For single bubble flows, simulations are executed for various Eotvos number, Morton number and Reynolds

number, and the results are agreed well with the experiments. For multiple bubbles, the bubble flow characteristics are related

by the vortex pattern of the leading bubble. The coalescence of the bubbles are simulated successfully and the subsequent

results are presented. The present method is validated for static, dynamic bubble test cases and compared to the numerical,

experimental results.
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Fig. 1 Results of the various methods.(Top : forward 2
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Fig. 2 Velocity field (density ratio 10, A=12.5, 0=0.002187,
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Fig. 3 Agreement of the present results with Laplace law
(0=0.1, solid line : analytical, symbol: numerical).
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Table 1 Comparison of numerical results with experiments.

Test case Eo (M) |Re exp(i4)| Re cal | error(%)
A 5 (0.012) 543 6.2 14.2
B 16 (0.038) 134 12.2 89
C 40 (0.096) 20.0 16.0 20.0
D 240 (0.574) 52.1 41 21.3
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