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The structure of turbulence near walls can be altered by the presence of surface features such as 

roughness or texturing, providing opportunities to control the flow passively. While smooth walls 

force all three velocity components to become zero at the same plane, flows over complex walls can 

exhibit different 'virtual origins' for the streamwise, spanwise and wall-normal velocities. This can 

give rise to significant changes in drag, as well as in the structure of the flow. Through DNS and 

modelling, we will illustrate the mechanisms involved using three examples: superhydrophobic 

textures, permeable substrates and densely packed canopies. 


