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Fig.2 Mesh division of the computational domain of spirals
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Fig. 3  Schematic of product segmentation when adjusting the
spirals splitter position
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Fig. 4 Radial distribution of flow film thickness in each turn’s end trough surface
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Evolution Characteristic of Slurry Flow Field Parameters and Particles
Separation Behavior in Spirals with Rough Wall
GAO Shuling, ZHOU Xiaohong, WANG Qian, LIU Wenbao

School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: Using RNG k—¢ turbulence model, VOF multiphase flow model and Eulerian Multi—fluid VOF model, the flow
field and particle motion behavior in spirals were numerically simulated. The evolution characteristics of water flow field
parameters, hematite—quartz slurry flow field parameters, particle distribution and separation efficiency with the turn
number of fluid flows through the trough under conditions of smooth wall as well as rough wall were systematically
investigated. It was shown that in comparison to the water system, local bulges were observed in the slurry flow film,
accompanied by an increase in the tangential velocity of the slurry fluid in the inner edge region and a decrease in the
tangential velocity at the middle and outer edges. The radial velocity distribution exhibited noticeable fluctuation
characteristics. Compared to the condition of smooth wall, that of rough wall resulted in a reduction of bulges height of the
slurry flow film. Additionally, the tangential velocity of the slurry was generally higher, and the difference in tangential
velocity at the inner edge of the slurry was smaller. The intensity of the internal circulation weakened while the intensity of
the external circulation strengthened. When the longitudinal path of the fluid reached the third turn, the radial distribution
difference of flow field parameters were reduced and became similar. Compared with the condition of smooth wall, the
distribution of hematite particles decreased in the inner half trough under the condition of rough wall , and the inward
migration amount increased with the turn number of fluid flows through the trough, but the amount of stay in the outermost
micro—region of the outer edge also increased. Quartz particles formed more distribution in the middle area of the trough of
the third turn gradually with the flow field evolution. The maximum separation efficiency of hematite and quartz increased
with the turn number of fluid flows through the trough and achieved balance gradually. The maximum separation efficiency
of hematite and quartz decreased under the condition of rough wall. It is found that rough wall affected the slurry flow field
and particles separation behavior of spirals significantly within the scope of this research, which could provide a reference
for the wall roughness design and process control of spirals.

Keywords: wall roughness; spirals; slurry flows; particle distribution; separation efficiency
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