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Numerical Simulation Study on Pipeline Transportation State of Tailings Slurry in a Tin Mine in Yunnan Based on ANSYS-FLUENT
LIAN Baidong s QIAO Dengpan, YANG Tianyu , WANG Jun, LI Yongming , ZHENG Cong » GAO Bo, LONG Gan
(Faculty of land and Resources Engineering, Kunming University of

Science and Technology, Kunming, Yunnan 650093, China)

Abstract:In the process of pipeline transportation of tailings slurry from beneficiation plant to filling preparation station,
changing the feed parameters will change the spatial distribution of tailings solid particles in the pipeline, which will affect the
safety and stability of slurry pipeline transportation. Taking the sulfide ore tailings transported by pipeline from a tin ore
beneficiation plant in Yunnan to filling preparation station as the research object, the rheological parameters of the tailings
slurry were obtained by rheological test. The ANSYS-FLUENT numerical simulation software was used to simulate and analyze
the pipeline transportation of the tailings slurry. The relationship between the relative height of the bottom bed layer and the
feed parameters was fitted, and a three-dimensional relationship model between the relative height of the bottom bed layer and
the feed speed and volume concentration was established. The results show that the three-dimensional relationship model
between the relative height of the bottom bed layer and the feed speed and volume concentration has a good fitting effect. Most
of the coarse particles with a size of +120 mesh have sedimentation in the bottom bed layer. Some of the fine particles with
120 =200 mesh have sedimentation at the bottom bed layer of the pipeline when the feed speed is 1 m/s, and distributed in the
carrier layer when the feed speed is above 2 m/s. More fine particles of —200 mesh are distributed in the carrier layer. There is
water in the boundary layer of the top wall of the pipeline and the slurry formed by some very fine particles and water, which
together form the boundary layer. The change of volume concentration of tailings slurry along the radial direction can be divided

into four regions. There is a gradient decreasing effect from the bottom wall of the pipeline to the carrier-bottom bed interface,
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it gradually increases to stability from the carrier-bottom bed interface to the stable radial volume concentration of the slurry. It

remains stable after reaching the maximum value in the stable constant region of radial volume concentration, the radial volume

concentration gradually decreases from the stable point to the top wall of the pipe.
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Table 1 Numerical simulation scheme and parameters
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Fig.2 Cloud maps of water phase volume fraction of tailings slurry at various feed speeds when the feed volume concentration is 12.17 %
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Table 3 Regression equation for the relationship

between the relative height of the bottom
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