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Abstract: In this talk, we will discuss two problems. The first problem is about the evaporation
dynamics of Leidenfrost drops. The gasification of multicomponent drops is relevant in various
energy-related technologies. An interesting phenomenon associated with this process is the self-
induced explosion of the drop, which promotes drop atomization. We study a unique explosive
gasification process of a suspension (solid-liquid) droplet and a tri-component (liquid-liquid) droplet
in a levitated Leidenfrost state. As the droplet evaporates, microparticles accumulate at the
droplet-air interface and form a particle shell, resulting in reduced evaporation rate and contact
with the substrate. For the tri-component droplet consisting of water, ethanol, and oil (ouzo), the
evaporation process is even richer. The preferential evaporation of the most volatile component,
ethanol, triggers nucleation of the oil micro-droplets in the remaining drop, and finally leads to the
drop explosion. These phenomena illustrate the rich evaporation dynamics of Leidenfrost drops.
The second problem is about turbulent flow with boiling drops. Turbulence is known for its ability
to vigorously mix fluid and transport heat. We have conceptualized a kind of “active particle”
turbulence, which far exceeds the limits of classical thermal turbulence. By adding a minute
concentration of a heavy liquid to a water-based turbulent convection system, a remarkably
efficient biphasic dynamics is born. We find that the heat transfer enhancement is dominated by
the kinematics of the active elements (bubbles and drops) and their induced-agitation.
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