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Pipeline Resistance Model of the Filling Slurry Transportation
with High Concentration and Superfine Total Tailing
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Abstract In order to accurately calculate the pressure loss in a filling pipeline with superfine total tailing and high concentration
slurry in a mine, on the basis of the solid=liquid two—phase flow theory, the factors that affect the backfilling pipeline resistance of
the total tailing slurry are analyzed, to obtain a calculation model of the pipeline transportation resistance with a high concentration
and superfine total tailing slurry through the dimensional analysis. According to the method of the computational fluid dynamics
(CFD), the effects on the filling pipeline resistance of some factors, like the slurry volume concentration, the flow rate, the pipe
diameter, the solid mixture density and others, are evaluated, 360 groups of the pipeline resistance loss values are obtained; Using the
least squares and linear regression method, the parameters in the transportation resistance model are calculated. With four common
operating points selected, an error analysis of the calculation model is made, and according to the method of the regression coefficient
significance test, the degree of the influence on the pipeline resistance loss of each factor is obtained finally. The error of the
calculation model results against those of the pumping experiment with loop is around 5%, so it could meet the needs of the
engineering design and can be used to reduce the pipe resistance.

Keywords superfine total tailing; pipeline transportation resistance; Fluent numerical simulation; dimensional analysis method
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Table 1 Different particle size (mm) of the total tailing
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Table 2 Recommended ratio of mine filling system
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Fig. 1 Diagram of basic program structure
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Table 3 Influencing factors
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1 1.5 100 2.6 41
2 2.0 110 2.8 44
3 2.5 120 3.0 47
4 3.0 130 — 50
5 35 140 — —
6 — 150 — —
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Fig. 2 Geometry model of the filling pipe geometry
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Fig. 3 Total pressure distribution of the pipe outflow
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Fig. 4 Total pressure distribution of the pipe inlet
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Table 4 Partial simulation results of the resistance losses
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v HD  MENE WS W C% KAH
/(m+s™")  /mm Fr /(t*m™) /MPa
1.5 100 2.296 3.0 41 0.148
1.5 100 2.296 3.0 44 0.292
1.5 100 2.296 3.0 47 0.436
1.5 100 2.296 3.0 50 0.145
2.0 100 4.082 2.6 41 0.049
2.0 100 4.082 2.6 44 0.388
2.0 100 4.082 2.6 47 0.580
2.0 100 4.082 2.6 50 0.776
2.0 100 4.082 2.8 41 0.196
2.0 100 4.082 2.8 44 0.388
2.0 100 4.082 2.8 47 0.584
2.0 100 4.082 2.8 50 0.776
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Table 5 Comparison of the calculation results

JKRAPLE Bt B /% REREAR T/ (- m™) RFRIE/% WY (m-s™) BRPGE KRR FE T o G B R AR SR A S

1:6 72 1.91 49.2 2.62 0.82 0.139 0.174 0.168

1:6 70 1.86 46.5 2.62 0.73 0.136 0.159 0.154

1:6 68 1.83 44.9 2.47 0.65 0.134 0.145 0.146

1:12 68 1.79 42.9 247 0.60 0.132 0.136 0.133
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