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Investigating the effect of changing the shape of the cross section of an
elliptical obstacle on the deposition of micro particles inside the

channel using the boltzmann network method
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Abstract: In the current study, transportation of the microparticles deposition through a channel has been investigated
where elliptical obstacle with constant cross-sectional area but different shape factors was assumed in the channel.
Numerical simulation was conducted using lattice Boltzmann method, and Lagrange method was used for particle
tracking. A two-dimensional and nine-velocity model was used as the network model. A curved boundary condition
was applied for the obstacle boundaries. In the designed model, particles at standard condition were injected at the inlet
of the channel. Gravity force, drag force, Brownian force and Soffman lift force were applied in the motion equation of
the particles. The effect of shape factor as a geometrical parameter, which was defined as the ratio of the diameters of
elliptical obstacle, and the flow parameters such as Reynolds’ number was examined on the particle deposition and
particle scattering. Results were examined at eight different shape factors and five different Reynolds numbers. Results
revealed that the change in the shape factor varies the effect of the obstacle in the flowing stream, and also changes the
flow regime. This variation was obtained at different Reynolds numbers. Furthermore, changes of the shape factor
associated with variations in the flow regime and deposition mechanisms, changes the forces exerted on the particles.
Generally, the effect of the mentioned parameters can be interpreted based on the number of the precipitated particles.
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