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In the last decade or so, surfaces have been 

chemically or mechanically modified in order to 

interact with fluids for de-icing, self-cleaning, water-

repellence, anti-fogging, anti- fouling, heat transfer 

enhancement, drag reduction, capturing molecules, 

etc. The interaction of complex porous surfaces with 

free flowing fluids also play important role in 

applications such as evaporation process in fuel 

cells, cell growth/differentiation/ proliferation and in 

environmental flows, such canopies, forests and 

mangrove ecosystems. In these applications, it is of 

interest to model the exchange of nutritions, ions, 

proteins, etc between a free-flowing fluids and the 

porous and elastic medium. 

Despite the ubiquity of complex surfaces,  we still 

lack physical models (e.g. constitute laws) of how 

flowing fluids interact with textured, porous and soft 

surfaces. In particular, we lack systematic methods 

to link the microscopic features of a complex surface 

(texture, geometry, etc) to effective interfacial 

boundary conditions that the surface induces. 

In this talk, I will present our  efforts to model 

for  textured, porous and deformable surfaces. I will demonstrate a number of applications 

(ranging from lubrication to turbulence) where the surface models are used. 
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