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Fluid Flow Mechanism in Large Pore Paths Investigated Using
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Abstract The inner morphological structure of large pore paths is different from neither porous media nor pipes, thus the fluid flow
mechanism in them is different from seepage flow and pipe flow. This paper aims to study the law governing fluid flow in large pore
paths in unconsolidated sandstone reservoir. The similar number of the physical models of large pore path fluid flow was established
based on dimensional analysis. Nine physical models were established with different mesh numbers of sand grains to investigate the
relationship between differential pressure and flow rate in large pore paths under different extruding conditions of walls. The results
show that the pressure gradient of flow resistance in the nine psychical models increased with the increasing of flow rate, and the
higher the extruding degree of the wall, the larger the amplification of the pressure gradient. When the flow rate was increased to a
certain value, the fluid flow changed from linear to nonlinear. Fluid flow in large pore paths, porous media and pipes was compared
under the same cross—sectional area and same flow cross—sectional area, and the pressure gradient in large pore paths was lower than
that of seepage flow but higher than that of pipe flow.
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Fig. 1 Schematic diagram of cross—sectional area of

large pore paths
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Fig. 2 Schematic diagram of lengthwise structure of large pore paths

F1 KFLERZAEMIERIURLUE N

Table 1 Similarity criteria of physical simulation of large pore path fluid flow
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Fig. 3 Section image of the physical model with sand
grains sticked
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Table 2 Proportion of sand particles with different sizes
in nine models

- Jr i Hef8l/9% :Eﬂjg;é
53mm 37mm 24mm 1.6mm 08mm HFEE/mm

1 55 30 5 5 5 4265
240 40 10 5 5 3.960
3 30 40 20 5 5 3.670
4 20 30 40 5 5 3.250
5 10 30 40 15 5 2.880
6 10 20 30 35 5 2.590
7 10 10 10 65 5 2.220
8 10 10 10 10 60 1.780
9 5 5 5 5 80 1.290
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Table 3 Parameters of models with different extruding
degrees of walls

gy IS S PHRRAME
mm B HA/mm  Fl/mL
1 4265  0.388  6.869 1852 0390 0.624
2 3.96 0.360  7.243 20.59 0434  0.658
3 3.67 0.334 7.560 2243 0472  0.687
4 3.25 0.295 7.934 2471 0520 0.721
5 2.88 0.262  8.133 25.96  0.547 0.739
6 2.59 0.235 8490 2829 0.596 0.772
7 2.22 0.202  8.732 2993  0.630 0.794
8 1.78 0.162  9.186 33.12  0.697 0.835
9 1.29 0.117  9.697 3691  0.777 0.882
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Fig. 5 Schematic diagram of experimental equipment
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Fig. 6 Pressure gradient versus flow rate at various
extruding degrees of walls
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various extruding degrees of walls
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