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A lattice Boltzmann method (LBM) for two-phase fluid flows with viscoelasticity is

proposed. The viscoelastic force is introduced by the Maxwell model which has a spring

and a damper connected with each other in series. The deformation of a droplet in

shear flows of a viscoelastic fluid is simulated using the proposed method with the two-

dimensional nine-velocity model. In the investigations, the effects of viscoelasticity on the

deformation and orientation of the droplet are evaluated. Also, the present results are

compared with available numerical and experimental studies and in qualitative agreement

with each other.
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Fig.1 Deformation of a droplet in shear flows: (a) geometry

and coordinates; (b) definition of Rnax, Ravin and 6.

0.7
0.6
0.5 4
0.4} p

o3
o.2lf

0 1 2 3 4 5 6 17[x10?]

20 W IAVA WA
015 3 4 5 6 7Ix107]
t*
(b)

Fig. 2 Time variations of droplet characteristics: (a) de-
formation parameter D; (b) orientation angle 8. O, fia =
0.1Az; ¥, jia = 0.15Az; X, jia = 0.2Ax; O, jia = 0.3Ax;
A, ja =05Ax (t° = tuw/Ly).
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Fig. 3 Velocity field and deformation of a droplet of vis-
cosity coefficient of viscoelasticity: (a) fia = 0.15Az, Re =
0.750 and Ca = 1.41; (b) ia = 0.5Az, Re = 0.225 and
Ca = 4.69.
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Fig.4 Relation between deformation parameter D and cap-

illary number Ca.
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