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Effect of turbulence on lateral migration of bubbles
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Direct numerical simulations are performed on the motion of deformable bubbles in homogeneous turbulence
subject to a vertical flow that is uniformly sheared in a horizontal direction in order to understand the effect of
turbulence on the transverse migration of rising deformable bubbles. A diffuse-interface method is adopted for
interface capturing to overcome the grid discontinuity associated with the boundary conditions in the sheared
direction. We employ a conservative level set method, in which the re-initialization of interfaces is required at each
time step. Numerical results show that the transverse migration of bubbles is significantly reduced in turbulence.
It is also found that the development of homogeneous shear turbulence is strongly affected by the bubbles even

at a relatively low void fraction.
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Fig. 1: Uniform shear flow.
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Fig. 2: Spatial configuration.
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Tab. 1: Computational condition.
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Domain sizw 6m x 47w x 2m X
Grid points 960 x 640 x 320
Bubble diameter (d) 0.628 (=32Ax)
Void fraction («) 1.04x 1072
Time increment (At) 2.78 x 1074
Pseudo-time increment(Ar) 5.89x 1073,2.89 x 1073
Shear rate (.5) 0.47
Shear Reynolds number (REj) 80
Edtvds number (Eo) 0.45,4.5 Fig. 4: Bubbles and vortex tubes. FEo=0.45(left),
Morton number O (Mo) 1.54x 10710,1.54 x 10~ "Eo=4.5(right).
Archimedes number (Ar) 2.43 x 10%
Density ratio (pq/pc) 0.05 1
Viscosity ratio (fiq/tte) 0.05
Interface thickness O ¢/Ax 0.6
Boundary condition x1,x3direction:Periodic ° E00.45-laminar

xodirection : Shear-periodic
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Fig. 3: Time evolution of bubble Reynolds number.
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