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1 Introduction

Lattice Boltzmann method (LBM), which is ex-

periencing its primary steps in fluid’s simulation, is

a new method based on statistical mechanics. In this

paper, LBM for multiphase fluids is used in which

the Shan-Chen multiphase model is applied. First,

considering a multiphase fluid that its initial density

is approximately the same throughout the lattice, pe-

riodic boundary condition is applied to the 4 bound-

aries on a D2Q9 lattice. After a few lattice-times (lu)

phase separation occurs; i.e. fluid with higher den-

sity (liquid) condenses within the vapor environment

and a droplet is formed surrounded by vapor. On the

other hand, in order to simulate a bubble in the fluid,

Dirichlet (constant pressure) boundary conditions is

applied on lattice boundaries. Considering a pres-

sure difference (P) in Dirichlet boundary conditions,

one needs to embeds a bubble with a sufficient large

radius inside the fluid. as a result, bubble is able to

overcome energy barrier and grows. In addition, it

is demonstrated that if the radius of the embedded

bubble is not large enough, bubble will shrink, and

eventually vanish.

2 Lattice Boltzmann method in multiphase flu-

ids

Several lattice Boltzmann multiphase fluid mod-

els were proposed in the past decade. Nowadays, ca-

pacities and abilities of this method are quickly de-

veloping. Meanwhile, reviewes and investigations of

LBM promises that LBM will be practical to sim-

ulating nonlinear equations. Shan-Chen’s proposed

model imposes the nonlocal interactions between uid

particles at neighboring lattice sites [1] by adding

an additional forcing term to the velocity eld. Yuan

and Schaefer [2] investigate the different equations

of state in this case. Here, we use Shan-Chen mul-

tiphase lattice Boltzmann model to describe the for-

mation of droplet and then bubble and its behaviour

under acoustic field forces.

2 Simulation of the droplet

2.1 Periodic boundary conditions

This case is the simplest case. The initial den-

sity at the hole mesh point is 200+ δ , where δ in a

random number in the interval [0,1].

Figure 1. Simulation of behavior of a multiphase

fluid and formation of droplet with initial density

200+δ .

Figure 2. Simulation of behavior of a multiphase

fluid and formation of droplet in a 100×100 mesh at

t = 58600 ts.



Figure 3. Simulation of behavior of a multiphase

fluid and formation of droplet in a 300×300 mesh at

t = 66000 ts.

2.2 Cavitation and simulation of droplet in

fluid

Following Sukop [3] we simulate spinodal de-

composition cavitation via homogeneous nucle-

ationd in a 200×200 lu2 domain.

Figure 4. Energy barrier as a function of bubble ra-

dius for different pressure difference.

Figure 5. Simulations with constant pressure bound-

ary conditions ∆P =−1 on top and down boundaries

and initial bubble radius 10lu.

Figure 6. The bubble condensation with initial ra-

dius 2lu and pressure difference ∆P =−5.

2.3 Symmetric bubble simulation

Figure 7. Pressure vapor and liquid phases by apply-

ing pressure boundary conditions at each four bound-

ary with pressure difference ∆P =−5.
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Figure 8. Bubble radius based on the scale of lattice

time with pressure boundary conditions at each four

boundary with initial radius 4lu.
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