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FREE SURFACE FLOW IN VICINITY OF IMMERSED SMOOTH AND
GROOVED CYLINDERS-EXPERIMENTS AND SIMULATIONS
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The study is concerned with flows investigation in the vicinity of separation points using a CFD analysis based on the experiments
performed for smooth and grooved immersed cylinders. The main goal of the work is to evaluate the influence of the grooved surfaces
of the immersed bodies on the local hydrodynamics and wake configuration.

£ The investigated flow is weakly turbulent in sub-critical
regime characterized by the Reynolds number Re = 7500 and
Froude number Fr = 0,214.

I
Free surface B =15 mm/

Vod Vo
Re = Rl Fr =
7 v gd
| . | where V, is the upstream average velocity and d is the cylinder
. 303 mm e 310 mm = diameter, d = 50 mm.
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Vorticity wall distribution and the location of
the separation points.
Comparison between smooth cylinder and grooved cylinder - Vorticity flux distribution
experimental and computed flow spectrum. The decreasing of turbulent in the wake of the bodies CFD analysis of the flow

intensity takes place in vicinity of the separation points and indicates FE, = wuv,.
the detachment of the shear-layers vorticity.
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The results indicates that a grooved geometry with small aspect ratio on the surface of the immersed cylinders induces significant
changes of the flow spectrum downstream the cylinders, especially in the structure of the separated shear-layers which delimit the
wake. It is expected to have a decreasing of the drag force in this this case, results confirmed by the numerical computations.

The numerical simulations are performed with the FLUENT code using the turbulent model coupled with VOF for the computation of the free surface
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