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Abstract of the talk:

There are many different empirical correlations in the literature to describe the maximum
spreading of droplets upon their impact onto a surface. The reason for this has been various
parameter ranges or impact conditions past studies have used to establish each of the
correlations as per We and Re numbers, or wettability of the substrate. | will present our latest
work on droplet impact onto surfaces where we have used a novel approach to predict the
maximum spreading of a droplet in a unified matter over a wide range of Weber, Reynolds
numbers, and wettability as characterized by contact angle. Regression models using
machine learning demonstrate high accuracy in predicting the maximum spreading, providing
valuable insights into the underlying dynamics of droplet impacts using dependency
parameters (i.e., SHAP analysis). This approach surpasses traditional methods reliant on
empirical correlations, offering robust generalization to unseen scenarios, both within and
beyond the range of training data, and demonstrating significant transformative potential to
advance the field of droplet impact studies. Furthermore, machine learning can be used to
effectively generate detailed regime maps also for classification of impact outcomes as will
be discussed for compound droplet impact.
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