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ABSTRACT 

In turbulent flows over rough surfaces, the near-wall flow 

is altered by the presence of the roughness features. 

Typically, in areas of moderate streamwise gradients of a 

rough surface the flow can follow the roughness contours 

whereas separation is induced by more extreme features, 

e.g., over deep pits or behind tall peaks in the roughness 

topography. The blanketing layer concept was introduced to 

quantify how the closely the mean flow follows the 

roughness topography (Busse, Thakkar & Sandham, 2017). 

For barnacle-type roughness, an approximately linear 

relationship was found between the roughness function 

∆𝑈+ and the effective slope 𝐸𝑆𝐵 (or frontal solidity 𝜆𝑓
𝐵) of 

the blanketing layer, i.e., the blanketing layer topography 

can be used to quantify the sheltering effect that decreases 

the fluid dynamic roughness effect at high frontal solidity 

(Sarakinos & Busse, 2022). 

In this contribution, we will discuss the relationship between mean flow statistics, the topographical 

parameters of a rough surface, and the blanketing layer that forms over it. To this end, blanketing layers have 

been computed for a wide range of roughness conditions based on results from direct numerical simulations 

of turbulent channel flow and have been analysed using standard topographical approaches. The results 

demonstrate, e.g., that the abovementioned linear relationship between ∆𝑈+ and the effective slope of the 

blanketing layer is also observed for other statistically isotropic rough surfaces, but that deviations occur for 

strongly anisotropic surfaces. The Reynolds number dependency of the blanketing layer topography will also 

be investigated for several representative surface conditions.  
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Figure 1: Dependency of the roughness function 

the effective slope of the blanketing layer; 

squares, circles and diamonds: isotropic cases: 

triangles: anisotropic cases   


