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Lateral migration of single deformable bubble in homogeneous shear turbulence
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In vertical bubble flow, lateral migration of bubbles has a large effect on the flow. In this study, after verifying
the effectiveness of calculation method by comparing several calculation methods, numerical simulations of rising
single deformable bubble in homogeneous shear turbulence was performed, and the influence of turbulent flow on

lateral migration of bubble were investigated.
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Fig. 1: Uniform shear flow.
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Tab. 1: Parameters for rising bubble test

Domein size 2 X TX T

Grid number

160 x 80 x 80, 320 x 160 x 160

Diameter of bubbles /8
Viscosity ratio 0.01
Density ratio 0.01
E6tvos number Fo 116
Morton number Mo 411

Boundary condition Periodic
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Fig. 2: Time evolution of the bubble Reynolds number.
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Fig. 3: Bubble shape observed in experiments(!®).

(A) CLS80 (B) CLS160

Fig. 4: Bubbles shape in CLS.
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Fig. 5: Bubble shape in PLIC-VOF.
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Tab. 2: Parameters for rising bubble test

4 x 2w x 21
512 x 256 x 256

Domein size

Grid number

Diameter of bubbles /2

Viscosity ratio 0.05

Density ratio 0.05

Eotvos number Eo 4.56
Morton number Mo 2.05 x 107°
Shear Reynolds number Reg 1.65 x 102

Shear rate S 1.0

Boundary condition x, 2z : Periodic

y: Shear-periodic
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Fig. 6: Bubble and vortex tubes in laminar liner shear
flow.
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Fig. 7: Bubble and vortex tubes in homogeneous shear
turbulence.
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