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Rare back-flow events in wall-bounded turbulent flows
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Following the work by Lenaers et al. [1], in which rare back-flow streamwise velocity events
have been documented in direct numerical simulations (DNS) of turbulent channel and bound-
ary layer flows, several experimental and numerical studies have confirmed both their existence
and their statistical and structural characteristics. More recent work assessed their dependency
on Reynolds number as well as the pressure gradient parameter. In the current presentation we
will review these works and extend them towards the influence of a superimposed secondary
flow, as it naturally occurs in a toroidal flow, for which the orientation of the wall-shear stress
fluctuations is strongly imparted by the secondary flow as apparent from the shown wind-rose.

REFERENCES

[1] P. Lenaers, Q. Li, G. Brethouwer, P. Schlatter, and R. Örlü. Phys. Fluids., 24 (2012) 035110.
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Figure 1: Instantaneous streamwise wall-shear stress for the torus [2]. Probability density function of the orienta-
tion of the wall-shear stress vector and magnitude for (Left) torus with (Right) zoomed-in view.
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