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Proppant placement behavior in nano-modified VES fracturing fluids
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Abstract: The transport and placement of proppant within fractures in the process of hydraulic fracturing
significantly impact oilfield productivity. In this study, by using the Cross constitutive equation and the Eulerian-
granular multiphase flow model, we conducted numerical simulations of sand-carrying flow within fractures with
considering fluid filtration loss along the fracture wall. The model was experimentally validated using a custom-
designed fracture test facility. The results indicate that, for Cross fluid, an increase in wall filtration loss rate leads
to a gradual reduction in the volume fraction of proppant within the fracture, accompanied by a decrease in sand

bank height although the overall difference is small. This study further confirms that considering wall filtration,
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the use of small-particle-size, low-density proppants significantly enhances their placement efficiency at the distal
end of fractures and reduce the risk of sand blockage.
Keywords: proppant transport behaviour; wall filtration loss; Cross constitute equation; sand transport and

migration; numerical simulation
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Fig.3 Grid independence verification results diagram
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Table 1 The results of fitting the constitutive equation of VES fluid with nano modification
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Fig. 7 Comparison of sand embankment morphology at 170s
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Fig. 12 Morphology of sand embankment under different zero shear viscosity
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Fig. 13 Morphology of sand embankment under different rheological index
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Fig. 14 Morphology of sand embankment under different relaxation time
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Fig. 15 Cloud image of solid phase volume distribution at different injection rates
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Fig. 16 Cloud image of solid phase volume distribution at different sand concentrations
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Fig. 17 Morphology of sand embankment under different sand concentration
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Fig. 18 Cloud map of solid phase volume distribution under different proppant particle sizes
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Fig. 19 Morphology of sand bank under different proppant particle size
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Fig. 20 Sand bank topography at different proppant densities
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Fig. 21 Cloud map of solid phase volume distribution at different proppant densities
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