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Webinar

Making a Computational Splash: An Enhanced Volume-of-Fluid Framework
for Multiscale Atomization Modeling

Liquid sprays surround us and play important roles in our daily lives, in obvious ways (taking a shower), in more
subtle ways (drinking instant coffee produced via spray drying or driving a car powered via liquid fuel injection), or
in more profound ways (with sea sprays playing a key part in ocean-atmosphere transfers impacting climate
change). As such, we need to understand sprays better and for that we need to be able to predict how they form.

Unfortunately, computational prediction of turbulent multiphase flows presents enormous challenges. This is
especially true whenever break-up and topology changes happen, such as in spray formation, in part because of
the wide range of length and time scales involved in the spray break-up process.

In this work, we propose to tackle the challenge of high-fidelity modeling of liquid atomization with a novel multi-
scale framework. New developments to the geometric volume of fluid method are presented that enable the
tracking of sub-grid scale interfacial features. By reconstructing the liquid-gas interface with multiple planar
surfaces, with paraboloids, or with cylindrical surfaces, we show that the small-scale ligaments and sheets that
abound in spray formation can be represented accurately independently of mesh resolution while preserving exact
conservation, excellent computational efficiency, and easy integration with finite-volume-based flow solvers.

A consequence of such strategies is that lack of mesh resolution no longer induces topology change, which then
need to be reintroduced explicitly using physics-informed models. We discuss various flavors of such models in
the context of the break-up of thin liquid films, which are common features in aerodynamic liquid atomization, and
show that this approach can accurately predict the size distribution of spray droplets even with limited resolution.



