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NUMERICAL SIMULATION OF INTERFACIAL GROWTH OF HORIZONTALLY STRATIFIED
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Interfacial growth of horizontally stratified two immiscible fluids with a small density

difference is simulated using the lattice Boltzmann method (LBM) for two-phase flows.

In the Kelvin—Helmholtz instability, time variations of the interface are numerically inves-

tigated in several cases. After a velocity difference is initially applied to the fluids at rest,

the interface either grows or decays according to the non-dimensional parameter related

to the gravitational force and the surface tension. As the magnitude of the velocity dif-

ference is increased, the interface becomes unstable and finally leads to a peculiar shape,

which is generally called “a cat’s eye” in fluid dynamics.

Key Words: Lattice Boltzmann Method (LBM), Two-Phase Flows, Interfacial Growth,

Kelvin—Helmholtz Instability
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Fig.2 Time evolution of interfacial growth of two immisci-
ble fluids for J = 1.35. The white and black areas represent
the densities of the fluids I (lighter) and II (heavier), respec-
tively. t* = tAU/H is the dimensionless time.
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Fig.3 Time evolution of interfacial growth of two immisci-
ble fluids for J = 8.57 x 1072. The white and black areas
represent the densities of the fluids I (lighter) and II (heav-
ier), respectively. t* = tAU/H is the dimensionless time.
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Fig.4 Velocity vectors and density contours of two immis-
cible fluids for J = 8.57 x 107%. ¢* = tAU/H is the dimen-

sionless time.
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Fig. 5 Time variations of velocity in the y-direction at
(xz/H, y/H) = (0.5, 0.5); (i) J = 1.35, (ii) J = 8.57 x 1072
(t* =tAU/H).
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