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Tracer (blue) deformation at Reynolds number Re = 500 in 
an array of circular cylinder

Train of Large shear layer vortices at the cylinder – channel  interface. 
These coherent rollers are popularly known as Kelvin Helmholtz 

billows 

Small vortices in the cylinder 
wake

Leapfrogging Passing vortices 
across the array
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Breakthrough curve and CTRW best fits at the mid-point of 
the domain.

At Re = 150 and 220, 

streamwise advection 

dominates the transport.

At Re = 300 and 500, lateral transport 

rather than the longitudinal advection 

control residence time.



Coherent structures can give rise to anomalous transport

Faster 

stream/channel

Vortex/coherent structures a.k.a

trapping/arrested region

Typical particle trajectory with respect to time showing 

jumps (due to faster stream) and long pause (vortex 

trapping).
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