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Fig.1 Plug flow model of paste in pipeline: (a) Side view; (b) Front view
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Fig. 2 Comparison of pressure drop between predicted by

wall slip drag reduction model and measured value
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Wall slip drag reduction model of full tailings paste in
pipeline transportation

WANG Xiao-lin"?, WANG Hong-jiang" %, WU Ai-xiang"?, PENG Qing-song"*

(1. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;

2. Key Laboratory of High-Efficient Mining and Safety of Metal, Ministry of Education,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: To quantitatively characterize the drag reduction effect of the wall slip effect during pipeline transportation of

full tailings paste, a pipe resistance formula considering the wall slip effect is derived, based on the paste plug flow model

and the H-B rheological model. The slip layer thickness can be calculated according to the average tailings particle size,

the volume concentration and ultimate volume concentration of paste. When the H-B rheological model is degenerated

into the Bingham rheological model, the pipe resistance formula considering the wall slip effect is composed of the

widely used Buckingham formula and a dimensionless coefficient less than 1. The correction coefficient is positively with

the pipeline diameter and the viscosity of the slip layer, while negatively with the thickness of the slip layer and paste

viscosity. The results of industrial loop test show that the predicted pressure drop by the Buckingham formula is 36.6%

larger than the measured value, and the predicted pressure drop by the wall slip drag reduction model is 14.4% larger than

the measured value. The wall slip drag reduction model is conservative than the measured value, because the influence of

paste thixotropy is not considered.

Key words: full tailings paste; pipeline resistance; plug flow; wall slip; H-B rheological model
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