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Abstract

The project aims to study droplet dynamics using an integrated approach combining experiments,
computational fluid dynamics (CFD), and machine learning methods. Controlled experiments will be
carried out to examine droplet motion, deformation, breakup, and interactions under varying flow
and environmental conditions, using high-speed imaging techniques already established within the
group. CFD simulations will complement the experiments and provide detailed insight into the Fluid Dynamics, Droplet,
underlying fluid dynamic mechanisms. Machine learning techniques will then be employed to Experiments, CFD, ML
analyse the generated data obtained from the experiments and numerical simulations. This

combined approach will lead to a clearer understanding of droplet dynamics and offer a robust

framework for modeling complex droplet-driven processes relevant to both natural phenomena and

engineering applications, including microfluidic devices.
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Droplet dynamics plays a crucial role in many natural phenomena and engineering applications, including rainfall, sprays, and microfluidic
Background & systems. Understanding droplet motion, deformation, breakup, and interactions under complex flow conditions remains challenging.
Motivation Consequently, advanced experimental techniques, CFD, and machine learning approaches are increasingly important for addressing these
challenges in modern scientific and industrial applications.
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