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Abstract: The rupture of a liquid film due to
co-flowing turbulent shear flows in the gas
phase is studied using a volume-of-fluid
method. This was done by ‘sandwiching’ the
liquid film between two fully developed gasphase boundary layers from a turbulent
channel simulation. The film deforms and
eventually ruptures within the shear zone
created by the co-flows. Previous theoretical
work has indicated that aerodynamic forces
drive the film’s evolution. We employ a
classical aerodynamics approach to quantify
the role of the inviscid lift and drag forces
over the deforming film, which while
suggested by previous authors, has not been
systematically studied before. A cumulative
lift force is introduced to capture the effect of
the alternating pressure minima and maxima
forming over the film, which amplify and
eventually rupture the film. Our novel,
efficient setup allows systematic variation of
physical parameters to gauge their role in the
aerodynamically driven deformation and
rupture of a liquid film under fully developed
sheared turbulence.
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