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A NUMERICAL METHOD FOR GAS-LIQUID TWO-PHASE FLOWS WITH A MOVING SOLID

BODY BASED ON THE TWO-PHASE LATTICE BOLTZMANN METHOD
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We formulate a numerical method for gas-liquid two-phase flows with a moving solid
body based on the two-phase lattice Boltzmann method with the improved bounce-back
method. On the surface of the moving solid body, the following three boundary conditions
have to be satisfied, i.e., the no-slip boundary condition, the wetting boundary condition,
and the pressure boundary condition. We use the improved bounce-back method to satisfy
the no-slip boundary condition and the pressure boundary condition. Also, we simply
specify a value of the index function according to wettability to implement the wetting
boundary condition. In order to validate the present method, we simulate a two-phase
flow around a circular cylinder falling into water and the deformation of a liquid phase
attached to a moving plate modeling a plate separation process in solder paste printers.
Key Words: Lattice Boltzmann Method, Two-Phase Flow, Moving Solid Boundary,
Improved Bounce-Back Method
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Fig.2 Computational domain of a circular cylinder falling

into water.
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Fig.3 Motion of a falling cylinder: (a) t* = 3.33, (b) t* = 8.00, (c) t* = 15.7, and (d) t* = 26.7 (t* = Ut/D).
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Fig.5 Numerical results of (a) the deformation of the liquid phase and (b) the liquid phase adhering to the stencil aperture

after t* = 0.59 where t* = Uy t/D, and (c) an experimental result of the solder paste adhering to the stencil aperture by

Durairaj et al.(13)
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