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Abstract

In this study, computational fluid dynamics (CFD) was used to study the diffusion of particles dri-
ven by airflow in wind tunnel duct. A numerical model is established based on the Euler-Lagrange
method, and discrete random walk model is used to consider the turbulence diffusion, and the
trajectory of particles is solved. The influence of wind speed and mass flow rate of particles at the
inlet on the diffusion was analyzed, and the distribution law of flow field and particles concentra-
tion field in wind tunnel ducts was studied. The results show that the secondary flow after the flow
through the elbow is the main reason that affects the distribution uniformity of particles. It was
also found that the concentration of particles decreased with the increase of wind speed and in-
creased with the increase of mass flow rate of particles when only the wind speed in the ducts or
the mass flow rate of particles at the inlet was changed. The research results are helpful to deepen
the understanding on the movement law and mechanism of particles, and provide more appropri-
ate guiding strategies for particles emission monitoring.
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Figure 1. The whole grid diagram of the wind tunnel duct
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Figure 2. Duct pressure drop and flange @ average pressure change with the mesh number
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Figure 3. Model validation: Particle concentration on the central axis of the straight pipe measurement section
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Figure 4. Model validation: Particle concentration in the Z axis direction on the flange © section
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Figure 5. ZX section and YZ section velocity cloud diagram and velocity vector diagram of pipeline at different positions
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Figure 6. Velocity distribution along the radial direction of the pipe at different positions
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Figure 7. Pressure distribution along the pipe radial direction at different positions
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Figure 8. Concentration distribution cloud map of ZX section and different sections of duct
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Figure 11. Particle concentrations of line-y and line-z on the flange @ section
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Figure 12. Particle concentrations of line-y and line-z on the flange (© section
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Figure 13. Variation of mean concentration at different flange sections line-z at different wind speeds
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Figure 14. Variation of mean concentration of line-z of different flange sections at different particle mass flow rates
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