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ABSTRACT 

Multiphase systems are prevalent in both natural environments and industrial applications. 
To effectively understand and control these systems, detailed investigations using numerical, 
analytical, and experimental approaches are required. In this talk, I will provide a brief 
overview of the projects I have explored so far. I will present my research on two distinct 
multiphase flow phenomena: cavitation and inkjet printing. The study of cavitation 
demonstrates-through a combination of experiments, simulations, and theoretical analysis-
that the collapse of a spherical cap shaped bubble attached to a wall can generate a jet 
directed away from the wall. This jet formation is linked to a singularity predicted by potential 
flow theory. For the inkjet printing case, two specific problems will be addressed: (a) the 
numerical modeling of surface tension effects, focusing on Marangoni flows commonly 
observed in evaporating droplets, and (b) the influence of polymer additives on jet formation 
and breakup as the ink is ejected from the nozzle. 
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