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NUMERICAL SIMULATION ON PHASE SEPARATION BY 2D LATTICE-BOLTZMANN METHOD

Rho-Taek Jung*l

As one of the promising model on the multiphase fluid mixtures, the Lattice-Boltzmann Method(LBM) is being
developed to simulate flows containing two immisible components which are different mass values. The equilibrium
function in the LBM can have a nonideal gas model for the equation of state and use the interfacial energy for
the phase separation effect. An example on the phase separation has been carried out through the time evolution.
The LBM based on the statistic mechanics is appropriate to solve very complicated flow problems and this model
gives comparative merits rather than the continuum mechanics model.
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Fig. | LBM's portion on the models overall.
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Fig. 3 The single-time relaxation process.
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Fig. 4 Phase separation according to several temperatures.
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Fig. 5 Interface sharpness according to the interfacial energy.
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Table 4 Parameters values for the test simulation.

Parameter(s) Value(s)
Site grid 150x150
Grid type triangular
Interfacial energy(x) 0.01
Van der waals(a,b) (0.184,0.095)
Temperature(T) 0.56
Relaxation time(7) 1.0
Boundary type Cyclic
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Fig. 6 The phase separation of the two immisible fluids by using LB method on a 150x150 lattice. Shown are the time evolution
of the number density distribution at t=0, 100, 500, 1000, 2000, 3000, t=4000, 5000, 6000. Density variation is shown
with the minimum in blue(gas phase) and the maximum in red(liquid phase).
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