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ARTICLE INFORMATION ABSTRACT

In this research, interaction and oblique coalescence of bubbles under buoyancy force was simulated,
numerically. The governing equations are continuity and momentum equations which have been
discretized using the finite volume method and the SIMPLE algorithm. For simulating the interface of
two phases, the level set method has been incorporated. Level Set method suffers from poor mass
conservation of dispersed phase especially in the case of severe deformation of interface. In order to
control of mass conservation of the level set method, re-initialization equations and a geometric mass
control loop are used which this loop is implemented in the level set method for the first time in this
research. Using proposed geometric mass control loop, mass dissipation drawback of the level set
method is handled in simulation of bubbles’ coalescence. The results outlined in the present study well
agree with the existing experimental results. Also results of investigation of mass dissipation of the
proposed scheme to simulation of oblique coalescence problem show that the maximum amount of this
mass dissipation was less than 4%. Therefore, the level set method with proposed geometric mass
control loop could be used properly for simulation of oblique interactions and coalescence of bubbles in
multiphase flows.
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1 QUICK (Quadratic Upstream Interpolation for Convective Kinematics)
2 Strongly Implicit Procedure

02 o)leit 18 0953 1397 castuns )l Qs Sl AlSa G s


www.SID.ir

Ol 9 333 mal

andg) ive) 3l o3kl b oba wdn Jalo Bl (s b agis

1

2 3

Fig. 3 Validation of the results of research by comparison of the results with experimental results in the case of vertical coalescence of bubbles; a-
numerical results of this research using level set method, b- experimental results [35]
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Fig. 4 Comparison of the results of oblique coalescence of two bubbles obtained in numerical simulation. of present research with experimental
results; a- results of present research using the Level Set method; b- experimental results taken from [35]
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Table 2 Comparison of mass dissipation of Level Set method for
different regimes of bubbles
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