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A numerical simulation of a free-falling liquid droplet by a two phase LBM
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The behavior of a water droplet of diameter 3.2mm falling in the still air is numerically simulated. A two phase lattice
Boltzmann method is used with a new method to reconstruct the surface of the liquid droplet. Unsteady behavior of the
falling droplet is reproduced and it is found that the mass conservation is highly improved by the proposed method. It
is also found that the shape of the droplet oscillates largely in the initial stage of the calculation and has spindle body
elongated in the vertical direction. The wake of the droplet shows the unsteady behavior which makes the droplet move

in the horizontal direction.
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Fig.1 program to correct identification function ¢
totalLorg : mass of Liquid phase region at initial step
totalGorg : mass of Gas phase region at initial step
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Fig.1 mass change

Copyright © 2015 by JSFM




Table 1 specifications
materials : air and water
density [kg/m’] 12(@ir)  998.2(water)
viscosity[Pa ] 1.8e-5 8.9e-4
diameter of droplet 3.2mm
initial velocity of droplet  -8m/s
gravity 9.8 m/s?

LBM parameters
velocity of fluid particele 200m/s
grid spacing 8e-5m
number of grids 256 X180 X 256
other parameters t 1.0, = 10, ¢ =0.2638, ¢ =0.4031
k=0.06, k;=5.01e-6, a=1.0, b=1.0, T=0.293
other parameters were set referring to Yokoyama et al.®
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Fig.3 velocity of water drople
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Fig.4 falling distance of the drople
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Fig.5 position of the droplet mass center in horizontal direction
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Fig.6 iso surface of density and velocity vectors
(to be continued)
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Fig.6 iso surface of density and velocity vectors
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