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Figure 1. Succolarity computation process. (a) A random sphere packing structure. (b) Connected pore space to the front xy inlet. (c) Distance | >t is susceptible to connectedness. As we cut out smaller pores of a structure, succolarity remains stable until a pore threshold is reached, then
distribution to the front xy inlet. (d) Occupancy distribution. (e) The unnormalised succolarity distribution. e sumo) o L. o .
Note: This illustration shows the calculation process in one direction. The complete procedure contains all six directions. . . 012 4 | 200 o s, dro PS Slgnlflca ntIy within a speC|f|c pore Size range.
* The specific Euler number is a o - - 110
topologi.czf\l index -used to build the . \ PR D _ | | »Permeability (k) is an exponential function of succolarity (Su): k = ae?3%. Calculating succolarity excludes isolated pores for a given flooding
(a) Synthetic Volume (b) Mixed-Wet (c) Water-Wet connectivity function and serves as | X_H&\x \ I g 008 | % Su(B2h) T é direction, allowing it to reflect the flow properties better than porosity alone.
the reference for succolarity’s 5 | Lasupen 2 2 -
ability to quantify connectivity~. 1,3 | / \ | [ g 3 iw. . & || »Thereis a direct and positive correlation between the values of lacunarity and succolarity, suggesting possible relationships with a structure's
\ ’ =
S 06 | i SuF28) o0 o § L connectivity and heterogeneity.
Yo (P) = NPI—CP)HHP) & I st £ O =
300 300 * V — . ruler Number pensi {3} 0.04 4 - 70 o . . . . . . . . . . .
: : v 004 | | 2400 §- / fﬂ,— »Succolarity can be efficiently built into reservoir models and help manage fluid flow upscaling. The flexible calculation algorithm can be
e Succolarity and the specific Euler . ! customised based on specific needs by substituting its parameters.
number were sequentiall 002 | | s200 002 1 130 .
calculated for the por(e]| spacez | Main References
.. bri i h ey = IO S<Z = (1) Mandelbrot, B.B. and Mandelbrot, B.B., 1982. The fractal geometry of nature (Vol. 1, pp. 25-74). New York: WH Freeman.
(Contammg rine or ol p ases)' " 20 40 60 80 100 20 " 20 40 60 80 100 20 (2) Melo, R.H.C.D., 2007. Using fractal characteristics such as fractal dimension, lacunarity and succolarity to characterise texture patterns on images. https://app.uff.br/riuff/handle/1/17146
with the pore diameter threshold Pore Diameter (pm) Pore Diameter (pm) (3) Prodanovic, M., Esteva, M., Hanlon, M., Nanda, G. and Agarwal, P., 2015. Digital Rocks Portal: a repository for porous media images. 10.17612. http://dx.doi.org/10.17612/P7CC7K
. increasing step by step from a lower . N _ . _ . ' _ (4) Zou, S., Xu, P., Xie, C., Deng, X. and Tang, H., 2022. Characterisation of Two-Phase Flow from Pore-Scale Imaging Using Fractal Geometry under Water-Wet and Mixed-Wet Conditions. Energies
ock Phase imi ) h hold Flgure 6. Connectivity function curves for two Bentheimer Sandstones under different water flow fractions. (a) Mixed-Wet Brine phase, fw=0.5. (b) Water-Wet 2022, 15, 2036. https://doi.org/10.3390/en15062036
Figure 2. Datasets for Algorithm Validation and Analysis. (a) Synthetic Volume. (b) Mixed-Wet Bentheimer Sandstone Oil Phase Imit to a maximum threshola. Z” fhflser 1;W=f"115' it h W ber is ploced | . (5) Vogel, H.J., 1997. Morphological determination of pore connectivity as a function of pore size using serial sections. European Journal of Soil Science, 48(3), pp.365-
with Water Fractional Flow (fw=0.02). (c)Water-Wet Bentheimer Sandstone with fw=0.05. Brine Phase ote: In (b), the connectivity curve of the specific Euler number is placed reversely for comparison. 377.https://doi.org/10.1111/j.1365-2389.1997.tb00203.x



mailto:eebli@leeds.ac.uk
mailto:limibo@foxmail.com
https://app.uff.br/riuff/handle/1/17146
http://dx.doi.org/10.17612/P7CC7K
https://doi.org/10.3390/en15062036
https://doi.org/10.1111/j.1365-2389.1997.tb00203.x

	Slide 1: Mixed-Wet

