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(a) The experimental result of ref. [ 18] (b) The numerical results of ref. [ 17] (solid line)

and the present computation ( dash line)
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Fig. 4 Comparison of bubble shapes for Ga = 6.55, Eo = 116 andn = 1
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(a) The numerical result of ref. [ 10] on the left side and (b) The present numerical result
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Fig. 5 Comparisons of streamline patterns and bubble shapes for Ga = 93.9, Eo = 44 andn = 1
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Wall Effects on Floating Characteristics of
Bubbles in Shear-Thinning Fluids

PANG Mingjun, NIU Ruipeng, LU Minjie
(School of Mechanical Engineering; Jiangsu Key Laboratory of
Green Process Equipment, Changzhou University,
Changzhou , Jiangsu 213164, P.R.China,)

Abstract: The wall effects on the floating motion of bubbles in shear-thinning fluids were in-
vestigated with the numerical method. The interface between the bubble and the liquid phase
was tracked with the volume of fluid ( VOF) method. The Carreau model and the continuous
surface tension model were used to calculate the rheological properties of the shear-thinning
fluid and to compute the surface tension between gas and liquid phases, respectively. For differ-
ent rheological indexes, the wall effects on the bubble shape, the liquid-phase flow field and
the bubble terminal velocity were studied in detail. The results show that, the strong wall effect
or the weak shear-shining effect can hinder the bubble deformation and the formation of wake
vortices, and can reduce the bubble terminal velocity. Among all physical parameters, the bub-
ble terminal velocity is most liable to the wall effect. For the strong wall effect and the strong
shear-shining effect, the high-shear-rate region will occur near the wall, which results in a sig-

nificant decrease in the apparent viscosity of the liquid phase near the wall.
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