
Requirements:
The research to be carried out in the ‘ HYDROFAKIR’ project needs young              
researchers  to get involved. Solid background in mathematics and physics, and 
dedication to research are basic requirements; experience in computational 
analysis and, in particular, in transport and interfacial phenomena, are             
especially desirable. For the time being there are 2 openings for Doctoral 
candidate positions, to be filled right away .

Contact:
Dr. Thanasis Papathanasiou, pathan@chemeng.ntua.gr, 
http://www.chemeng.ntua.gr/people/pathan

Prof. Andreas Boudouvis, boudouvi@chemeng.ntua.gr, 
http://www.chemeng.ntua.gr/dep/boudouvis

Roughness design towards reversible non- / full-wetting surfaces:            
From Fakir Droplets to Liquid Films

Objectives and Methodology:
Superhydrophobic surfaces arising from micro-scale 
roughened hydrophobic materials spontaneously exhibit 
transitions to become superhydrophilic when their        
material wetting properties are suitably modified by 
external stimuli. The reverse transition, however, 
requires external actuation/ perturbation which can be so 
strong that presumably deteriorates the liquids handled 
and therefore limits the use of such techniques in          
applications.

In this project we plan to combine continuum and meso -
scale computational analysis of wetting phenomena in 
solid surfaces to create “designer roughness” that will 
minimize, or even eliminate, the strength of the actuation 
required to achieve full- to non-wetting reversibility. The 
modelling will be done in a continuous dialogue with 
surface fabrication and wetting tests. Wetting                
experiments will be performed along with novel microac -
tuation techniques for liquid interfaces.

Applications:
Self-cleaning, flow resistance on demand, liquid handling 
without moving mechanical parts

Aim:
The realization of tunable surfaces that are able to undergo reversible       
transitions between superhydrophobic and superhydrophilic behaviour.
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