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Numerical modeling methods for particle deposition in
common industrial problems

Abstract: The numerical modeling of particle deposition in industrial problems is essential
due to domination on intricate details of this phenomenon. In the present study, suggestions
for properly using the governing equations and conditions have been presented. Modeling
particle deposition phenomenon is generally divided into the Lagrangian and Eulerian
approaches. Eulerian approaches are used to model particles deposition when the volumetric
ratio is higher than 10~° and The Lagrangian approaches are used for the volumetric ratio of
particles less than 1073, The Drift Flux method is more common among the Eulerian
approaches than others. In Lagrangian approaches, if the particles are small (in Nano size),
and the volumetric ratio of particles is less than 1076 due to the greater Van der Waals force
between the particles and deposition place, the condition of the sticky wall is invoked.
Furthermore, with increasing the size of the particles, the possibility of rebounding after their
collision should be investigated. Moreover, if the flow rate is high, the possibility of particles
detachment from the deposited layer should be considered. Also, the temperature affects
particles deposition. Increasing temperature changes the phase of the particles, and as a result,
they settle when they hit the surface.

Keywords: Numerical modeling, Particle deposition, Deposition layer, Lagrangian
approach, Eulerian approach
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