Particles in an evaporating multi-component liquid column
1 Description
Evaporation of liquids from a multi-component system leads to many interesting phenomenon
such as phase-separation and segregation. Such systems are attractive because of their interesting physics as well as their relevance in industrial applications such as inkjet printing.
An evaporating droplet of water+glycerol shows buoyancy-driven [1] flow while an evaporating droplet of water+hexanediol shows segregation (Figure 1a)[2]. However, what will happen
if the same fluid mixtures are allowed to evaporate in a liquid column, e.g. from a capillary
tube (Figure 1b)? The confinement created by the capillary walls changes the dynamics and
timescales of evaporation and associated processes. We will use experimental techniques such
as Particle Tracking Velocimetry (PTV) and Particle Image Velocimetry (PIV) to study the
flow inside capillaries filled with mutlicomponent liquid mixtures. The work is a part of an
academic-industrial collaboration and provides the opportunity to study interesting, complex
physics, and solve real-world problems.

Figure 1: (a) Segregation of water and hexanediol in an evaporating droplet (taken from [2]). (b)
Schematic and actual experimental image of liquid in capillary tube. Click here for a short video of
particle motion in capillary tube with water+hexanediol, or go to [3].

2 What you will do and what you will learn?
In the Physics of Fluids group, we are looking for enthusiastic students to join our project on
evaporation of multi-component liquids from capillaries.
1. You will learn the physics of mass transport and fluid-flow problems involved in evaporation of multi-component droplets.
2. You will get hands-on experience on experimental techniques to determine velocity-fields
in a fluid.
3. You will learn how to do basic and advanced scientific data analysis.
4. You will work with experimentalists and our industrial collaborators at Canon Production
Printing
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