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Distinct Features of Micro/Nanostructured Surfaces for Fluid Flow and
Heat Transfer Manipulations
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Abstract

Micro/nanostructured surfaces have attracted attention in controlling contact line dynamics, fluid flow,
and heat transfer. These kinds of surfaces are promising for anti-icing and cooling of electronic devices.
In this talk, the questions of the effects of micro/nanostructured surfaces on droplet dynamics, heat
transfer, internal flow, boiling, local concentration and contact line dynamics, as well as the associated
physical phenomena will be addressed. A novel measurement technique that can simultaneously
measure the internal flow field and the local concentration at the contact line of a multicomponent droplet
will be presented. The coupling effect between the velocity and concentration is particularly pronounced
near the contact line, where local ethanol concentration gradients drive unique flow patterns and
significantly influence the overall evaporative behaviors. It is found that the functional surface with
biphilic/superbiphilic wettability patterns can manipulate the contact line dynamics that enhance the fluid
flow and heat transfer. Theoretical analysis of the depinning behavior of the multicomponent droplet on
a nanostructured surface by combining the simultaneous local concentration field with the velocity field

in the vicinity of the contact line area.
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