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Numerical Study on the Particle Movement of
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Abstract

The purpose of this study is to analyze numerically the movement of particles included in turbulent
fluid flow characteristics of metallic surfaces. To describe fluid flow, the incompressible Navier-Stokes
equation discretized by the finite volume method were solved on the non-orthogonal coordinates with
non-staggered variable arrangement, and the % — & turbulence model was adapted. Afier fluid flow was
calculated, particle movement was predicted from the Lagrangian approaches. Non-essential complexities
were avoided by assuming that the particles had spherical shapes and the Stoke's drag formula only
consisted of external forces acting upon them. In order to validate the numerical calculations, the
results were compared with the experimental data reported in literature and agreed well with them. The
drag force coefficient equation showed better agreement with the experimental data in the prediction of
particle movement than the correction factor equation. Impact velocity and impact angle increased as
inlet turbulence intensity decreased, relative jet height was lower, or the Reynolds number was larger.
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Fig. 1 Schematic diagram for computational field
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