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ABSTRACT

The aim of the present thesis isto numerically investigate a two-dimensional, two-
phase(gasparticle) laminar flow around a circular cylinder, mounted transversely in the
flow between parallel solid walls. These flows find application in practical devices where
gasparticle flows produce particle deposition on the solid walls, hindering the
corresponding process. This study is an inn@tive investigation of a natural phenomenon

and, although it is limitedto laminar cases, it can be applied in micrgcale devices.

First of all, the Von Karman vortex street phenomenon in the wake of a circular cylinder in
free flow is investigated for aspecific range of Reynolds numbers. The cylinder is then

moved close to the wall, at a distance such that the creation of Von Karman vortices is still

possible. When the [ift(C ) and drag coefficientC,) of the cylinder start to change

periodically, we can determine the Strouhal number. The aforementioned process is
repeated for different fluids(air and water) and for the case of twin cylinderan tandem,
whose centerto-center distance is equal to 5 diametes. A finite volume methodwith an
orthogonal curvilinear collocated grid is used, without the presence of turbulence. The

method is programmed in Fortran.

For the two-phase flow study, particles of different diameters are mtroduced upstream of
the cylinder and their motion is studied for about 13 periods of the wakeln all subsequent
cases particles are introducedfrom exactly the same point of the computational gridvhere
the flow velocity has a parabolic profile. Wentroduce exactly the same number oparticles
and we investigate their motion for exactly the same time. Finally, the reduction of mass
deposited on the solid wall compared to thabf the case of an emptghannel is determined
and discussed. This reduction seems to be due to the presencet® cylinder and thewake
vortices. The subroutine that calculates the parameters of particles' motion is programmed

in Fortran.
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5.00604 | 2.40E02 | 3.19E02 | 1.77E01 | 4.13E+00 | 2.85E03 | 1.22E+03 6.52E02
2.00604 | 3.85E03 | 5.11E03 | 2.84E02 | 1.65E+00 | 4.56E-04 | 7.80E+01 3.53E01
1.00E04 | 9.62E04 | 1.28E03 | 7.10E03 | 8.25E01 | 1.14E04 | 9.75E+00 1.32E+00
7.50E05 | 5.41E04 | 7.19E04 | 3.99E03 | 6.19E01 | 6.42E05 | 4.11E+00 2.30E+00
5.00E05 | 2.40E04 | 3.19E04 | 1.77E03 | 4.13E01 | 2.85E05 | 1.22E+00 5.04E+00
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2.80E05 | 590E02 | 5.91E03 | 5.79E02 | 2.34E01 | 6.79E03 | 1.25E03 2.00E+00

2.28E05 | 3.90E02 | 3.91E03 | 3.84E02 | 1.91E01 | 4.50E03 | 6.74E04 3.00E+00

1.97E05 | 2.92E02 | 2.92E03 | 2.86E02 | 1.65E01 | 3.36E03 | 4.35E04 4.00E+00

1.76E05 | 2.33E02 | 2.33E03 | 2.28E02 | 1.47E01 | 2.68E03 | 3.10E04 5.00E+00

1.61E05 | 1.93E02 | 1.94E03 | 1.90E02 | 1.34E01 | 2.23E03 | 2.35E04 6.00E+00

1.48E05 | 1.65E02 | 1.66E03 | 1.62E02 | 1.24E01 | 1.90E03 | 1.86E04 7.00E+00

1.39E05 | 1.44E02 | 1.45E03 | 1.42E02 | 1.16E01 | 1.66E03 | 1.52E04 8.00E+00

1.31E05 | 1.28E02 | 1.29E03 | 1.26E02 | 1.09501 | 1.48E03 | 1.27E04 9.00E+00
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8.06E05 | 6.24E04 | 8.29E04 | 4.61E03 | 6.65E01 | 7.40E05 | 5.10E+00 2.00E+00
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