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Table 1 Key parameters used in seepage simulations

Parameter Value

Fluid density/(kg'm ) 1100
Dynamic viscosity/(kgm 's™") 0.9

Pressure drop/Pa 0.715
Ambient temperature/'C 25

170| @)
160 F
150

Y/mm
-
.Y
=
T

130
120

110
100 L

100 120

190

170

Y/mm

150

130

110

192

184

176

Y/mm

168

160 Al :
60 65 70 80 95

X/mm
2 BRI K RS RISy
Fig. 2 Seepage physical model and grid construction: (a)

Physical model; (b) Grid construction; (c) Partial details of grid

model
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Fig. 3 Solution flow trajectories simulation of fluid in the seepage field: (a) Streamlines distribution; (b) Partial details
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Fig. 4 Distribution of seepage velocity field in ore granular with fines regions existed: (a) Speed distribution; (b) Partial details with

surface vector arrows
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Fig. 5 Distribution of seepage velocity field based on height expression: (a) Aerial view; (b) Lateral view
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Fig. 7 Distribution of seepage pressure field in ore granular with fines regions existed: (a) Height expression of pressure

distribution; (b) Lateral view of height expression
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Fluid flowing characteristics in ore granular with
fine interlayers existed

YIN Sheng-hua' 2, WANG Lei-ming" 2, PAN Chen-yang', CHEN Xun"?, XIE Fang-fang'

(1. Key Laboratory of Ministry of Education for High-Efficient Mining and Safety of Metal,
School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing JCHX Mine Technology Research Institute Co., LTD, Beijing 101500, China)

Abstract: The uneven distribution of ore granular media affects the solution seepage law in heap dumping process. To
investigate the solution seepage law with fine interlayers existed, the seepage simulation of column with fines interlayers
existed was carried out by using the computed tomography (CT) technology and COMSOL Multiphysics modeling
software. The fluid flow trajectory, distribution law of seepage velocity and pressure field with fine interlayers existed
were ascertained. The results show that fine interlayers influence flow trajectory and formation of preferential flow. In
detail, the preferential flow is emerged after the most solution bypassed the fine interlayers, and the plenty of small
tributaries flow across fine interlayers. Stagnant regions of fluid flow are emerged where the solution is hard to reach in
the internal of fine interlayers. The drops of speed and pressure are small in the fine interlayers, and the speed and
pressure increase significantly when the fluid passes through the pore throats connecting the adjacent fine interlayers.

Key words: seepage; segregation; preferential flow; numerical simulation; flow behavior; computed tomography

technology
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