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Binary collisions of liquid droplets are simulated by the improved two-phase lattice Boltzmann method with the
conservative Allen-Cahn (C-A-C) equation. It is found that even when the droplets collide symmetrically, their
behavior is asymmetrical and therefore non-physical due to the numerical error of the C-A-C equation. In this
study, we attempt three methods to solve this problem. First, we tried to remove small droplets and bubbles in an
artificial way, but it is difficult to completely remove small droplets and bubbles, and the non-physical behavior
is not suppressed. Next, we changed the magnitude of the anti-diffusion term in the C-A-C equation. It is found
that the non-physical behavior is suppressed by increasing the magnitude of the anti-diffusion term. Finally, we
calculated with a higher spatial resolution. It is found that the non-physical behavior is slightly suppressed but

the computational cost significantly increases.
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Fig. 1: Three-dimensional 15-velocity model.
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Fig. 2: Computational domain and definition of vari-
ables.
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Fig. 5: Time evolutions of the droplet shape (left) and
the order parameter ¢ profile on y = L, /2 (right) for

Fig. 6: Velocity vectors and droplet shape on y = L,,/2
at t* = 10 for We = 100 and Ca = 0.5 (t* = tV/D).
The length of the vectors is normalized by the relative
speed V' (inset).
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Fig. 8: Time evolutions of the droplet shape (left) and
the order parameter ¢ profile on y = L, /2 for We =
100, Ca = 0.5 and o = 0.3 (t* =tV/D).
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Fig. 9: Time evolutions of the droplet shape (left) and
the order parameter ¢ profile on y = L, /2 for We =
100 and Ca = 0.5: (a) Canti = 2.0; (b) Canti = 0.75
(t* =tV/D).
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Fig. 10: Time evolutions of the droplet shape (left) and
the order parameter ¢ profile on y = L, /2 (right) for
We =100 and Ca = 0.5 (t* =tV/D).
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