Chair: Physics of Fluids group

Bursting of sandwiched liquid films

Description

Gas bubbles rising through a liquid spontaneously burst when they reach the water-air free surface (as
seen in Fig. 1). The bursting is initiated bu the appearance of a rupture on the bubble skin, and is followed
by the rapid retraction of the liquid film. The retraction velocity in this case is only dependent on the
properties of the surrounding fluid, and not of the gas bubble. If the gas bubble is now replaced by an oil
(lighter than water) droplet, a similar bursting and retraction is observed at the free surface. However,
in this case, the retraction velocity also depends on the properties of the oil. In both the aforementioned
scenarios, bursting occurs at an air-liquid interface, where the air acts as a passive medium. However,
very little is known about the retraction behavior when the air is replaced by another liquid. In this
study, we will numerically investigate the bursting and retraction behavior of a liquid film sandwiched

between two other liquids.

Figure 1: Bursting of an air bubble at an air-water interface (adapted from [1]).

What you will do and what you will learn?

In the Physics of Fluids group, we are looking for enthusiastic students to join our newly established
project on bursting of sandwiched liquid films.

1. You will learn about film bursting, Taylor-Culick retractions, and viscous dissipation.

2. You will work closely with experimentalists.

3. You will learn about the Computational Fluid Dynamics (CFD) fundamentals, and use the free
software program Basilisk C (http://basilisk.dalembert.upmec.fr).

4. You will learn how to do basic and advanced scientific data analysis.

For any questions, please feel free to contact Vatsal; details below:
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