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The presence of a layer of vegetation which is relevant in river engineering or coastal engineering can modify
the overall flow resistance, turbulent characteristics of flow. The patch of vegetation can be modelled and studied in
a simple porous cylinder by previous researchers. Fully three dimensional Large Eddy Simulation is conducted in
flow past a porous cylinder with a solid volume fraction (SVE) 0f 20%. The porous cylinder of diameter D contains
89 smaller cylinders which diameter is 0.048D in a regular staggered way. Reynolds number based on porous
cylinder diameter D and the bulk velocity is 10,000. The large scale shedding is qualitatively similar to the one
observed in the non-porous case (SVE=100%). The difference in the dynamics of the separated shear layer and the
streamwise flow penetrating through the porous cylinder are compared with those in the non-porous cylinder. In
particular, the wake billows form a larger distance from the back of the porous cylinder.
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Fig. 1 Sketch of computational domain with porous and non-porous
cylinder of diameter D
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Fig. 2 Computational mesh within porous cylinders and positions
of 89 small cylinders
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Fig. 3 Distribution of time and spanwise averaged pressure
coefficient
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Fig. 4 Visualization of the near wake around the porous cylinder
(SVF=20%) with Q-criteria
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Fig. 5 Vorticity magnitude contours of the instantaneous flow (top)
and of the mean flow (bottom)
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Fig. 7 Turbulent kinetic energy contours around the porous cylinder
(SVF=20%)
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Fig. 8 Instantaneous streamwise velocity contours of porous cylinder
(top) and non-porous cylinder (bottom)
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Fig. 9 Mean streamwise velocity contours and streamlines of
porous cylinder
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Fig. 10 Normal turbulent stress v'v"/ U contours in the porous
cylinder (top) and the non-porous cylinder (bottom)
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