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Table 1 Values of related parameters about resistance
formula
Velocity/  u./ Jn/
_ Re, X Re; i -
(ms™")  (Pas) C e Jup (Pa'm ")

0.8 2.07 81.60 1.06 772 020 5019

1.05 1.70  130.54 1.06 1235 0.12 5405
1.24 .52 172.68 1.06 163.4 0.09 5699
1.32 146 191,53 1.06 181.2 0.08 5822

Note: 7,=75 Pa; ug=0.51 Pa's; p,=2000 kg/m3; ¢ =47.6%;
B =54%
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Resistance characteristic and approximate calculation of
paste tailings slip flow inside pipe

LIU Xiao-hui', WU Ai-xiang?, YAO Jian', ZHU Quan-jie'

(1. School of Safety Engineering, North China Institute of Science & Technology, Langfang 065201, China;
2. School of Civil and Resources Environmental Engineering, University of Science and Technology Beijing,

Beijing 100083, China)

Abstract: Pipeline transportation is the key process of tailings paste disposal, paste tailing is a kind of typical
non-Newtonian fluids, and has obvious wall slip effect in pipe flow. For accurately calculating the pipe flow resistance of
paste tailings, the pipe flow of paste was divided into plug zone, shear zone and slip zone through theoretical analysis,
based on non-Newtonian fluid mechanics and apparent wall slip hypothesis. Paste tailings were regarded as Bingham
fluid, and the distributions of stress, velocity and flow rate in different flow zones were analyzed, a flow equilibrium
equation of paste pipeline transportation was put forward. Finally, a resistance formula with wall slip effect in pipe was
established. A loop test was conducted to prove and verify the formula. The results show that the wall slip phenomenon
exists in paste tailings pipe flow, and the pipe flow resistance is 4000—5000 Pa/m in DN100 pipe and 2400—2600 Pa/m in
DN150 pipe, when the flow rate is 20-40 m*/h. The error of the calculated value by flow resistance formula considering
effect of wall slip is about 10%, which meets the precision requirements of engineering application.

Key words: paste tailings; pipeline transportation; pipe flow resistance; wall slip; slip velocity
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