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Fluid flow in fractured porousmedia is concernedwith various processes in science and engineering, including
transport, chemical and mechanical processes, etc. Direct numerical simulations of fluid flow can investigate
pore-scale processes and flowmechanisms in fractured permeable media. However, the tremendous computa-
tional costs prevent these methods from being applied to larger-scale models. On the contrary, pore network
modelling is efficient and applicable to simulate large-scale porous media and handle thousands or even mil-
lions of pores simultaneously (Blunt, 2017). But currently, the pore network method can only be used in
porous media without fractures.

In this work, we propose a new model to explicitly incorporate fractures into pore networks to represent
fractured porous media. A new fracture matrix pore network model (FM-PNM) is developed to efficiently
simulate the fluid flow properties in fractures associated with the pore matrix. The fractures are simplified as
ideal planar cuboids with properties of aperture, width, length and orientation, which are then transformed
into fracture pipe networks. The pore matrix is represented by a topological network of pore bodies (nodes)
connected by pore throats (bonds). These two networks are coupled together to create a single nested network
which is topologically equivalent to the fractured porous medium. The permeability of the coupled network
(FM-PNM) is benchmarked by Lattice Boltzmann simulation for various structures of pore matrix and discrete
fracture networks (Latt et al., 2020). A reasonable agreement was achieved which demonstrates the value and
efficiency of the fracture matrix pore network model.

Participation
In-Person

References
Blunt, M. J. (2017). Multiphase Flow in Permeable Media: A Pore-Scale Perspective. Cambridge University
Press. https://doi.org/10.1017/9781316145098
Latt, J., Malaspinas, O., Kontaxakis, D., Parmigiani, A., Lagrava, D., Brogi, F., Belgacem, M. ben, Thorimbert,
Y., Leclaire, S., Li, S., Marson, F., Lemus, J., Kotsalos, C., Conradin, R., Coreixas, C., Petkantchin, R., Raynaud,
F., Beny, J., & Chopard, B. (2020). Palabos: Parallel Lattice Boltzmann Solver. Computers and Mathematics
with Applications. https://doi.org/10.1016/j.camwa.2020.03.022

MDPI Energies Student Poster Award
No, do not submit my presenation for the student posters award.

Country



China

Acceptance of the Terms & Conditions
Click here to agree

Energy Transition Focused Abstracts

Primary authors: Dr WANG, Chenhui (Research institute of petroleum exploration and development); WU,
Kejian (University of Aberdeen); Dr SCOTT, Gilbert (Anasuria Operating Company); Prof. JIA, Ailin (Research
institute of petroleum exploration and development); Prof. WEI, Yunsheng (Research institute of petroleum explo-
ration and development); Dr GUO, Zhi (Research institute of petroleum exploration and development)

Presenter: Dr WANG, Chenhui (Research institute of petroleum exploration and development)

Session Classification: Poster

Track Classification: (MS03) Flow, transport and mechanics in fractured porous media


