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Numerical Simulation of Solid-Liquid Separation in Hydrocyclones
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Abstract: To study the solid-liquid separation performance of the cyclone, the Euler model and the discrete
phase model were combined to numerically calculate the characteristics of the internal flow field and the
separation efficiency of cyclone. The results show that when the sand particle size is larger than10 pum, the
sand particles mainly distribute in the external swirling flow field; when the inlet flow rate is 9 m/h, the
cyclone reaches the highest separation efficiency; when the sand particle size is greater than 30 um, the
cyclone separation efficiency is close to 100%, the separation efficiency reaches a maximum value of 97.5%
when the particle size is 40 um; when the sand concentration increases from 1 g/m?® to 8 g/m?, the separation
efficiency of sand particle size of 10 pm increases by 9.7%, and the separation efficiency of the cyclone drops
at sand concentration of 10 g/m®. The optimal working condition of the cyclone is obtained through the
numerical calculation.
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Fig. 1 Schematic diagrams of geometric model of cyclone:

(a)corss section, (b)mesh generation
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Fig.2 Grid independence validation: (a) total pressure,

(b) distribution of tangential velocity
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