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Fig. 2 The spherical domain
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Table 1 ~ Grid numbers along the bubble circumference under different Re values
Re circumferential division
Fukuta et al. 2! 100 144
Palaparthi et al.[2¢] 0.91 100
Fukuta et al.[?"] 100 168
this paper 150 256
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Table 2 Influence of the adsorption layer thickness on the drag coefficient of contaminated bubbles

8,/d, bubble 1 bubble 2
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1.1x1072 0.62 0.55
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Fig. 3 Influences of grid sizes on the interface concentration Fig. 4 Comparison of bubble drag coefficients
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Fig. 5 Effects of h/d, on I'/I", . of bubbles
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Fig. 6 Influences of the 1st bubble with or without adsorption on the wake for h/d, = 2.87
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Fig. 7 Influences of the 1st bubble with or without adsorption on the interface

concentration of the 2nd bubble for h/d; = 2.87
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Fig. 8 Effects of h/d), on | u, |/U of bubbles
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Fig. 9 Effects of h/d), on | 7]/(0.5pU%) of bubbles
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Effects of Bubble Spacings on Interface Properties
and Wake Flow for 2 Contaminated
Spherical Bubbles

SUN Tao, PANG Mingjun, FEI Yang
(School of Mechanical Engineering and Rail Transit;
Jiangsu Key Laboratory of Green Process Equipment,
Changzhou University, Changzhou, Jiangsu 213164, P.R.China)

Abstract; To understand the influence of the interaction between contaminated bubbles on the
hydrodynamic characteristics, with a surfactant as the contamination medium, the interface pa-
rameters, the flow field and the wake characteristics of bubbles with different spacings were in-
vestigated with the improved stagnation cap model. A stably contaminated interface was formed
through solution of the adsorption and desorption equations between the bubble interface and
the fluid zone, and in view of the influence of the local flow and the Marangoni effect. The
Langmuir equation was used to correlate the shear stress with the surfactant concentration of
the interface to evaluate the bubble interface shear stress. The results indicate that, the change
of the bubble spacing cannot significantly influence the interface parameters of bubble 1, but
has great effects on those of bubble 2. The wake vortex of bubble 1 approaches the upstream in-
terface of bubble 2, which changes the interface parameters of bubble 2. The influence of the
wake vortex on the surfactant distribution on the interface of bubble 2 is different from that of
the convection, which can drag the surfactant on the downstream interface of bubble 2 back to
the upstream one, thus changing the distribution trend of the interface parameters of bubble 2,
and there appear low- and high-influence stages. The vortex length and the vertical position of
the vortex center of bubble 1 depend on the interface concentration on the upstream interface of
bubble 2 and the bubble spacing. The vortex parameters of bubble 2 decrease with its interface

concentration on the upstream interface till zero.

Key words: interfacial contaminated bubble; bubble spacing; interface parameter; local flow
field
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