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Development of a micromodel design algorithm for
heterogeneous reservoir rocks

Tuesday, 23 May 2023 16:10 (1h 30m)

The utilization of microchips to study fluid flow processes in porous media has gained high popularity in re-
cent years. The silicon structures between two glass plates allow the visual observation of various processes
(e.g., EOR and microbiology during underground hydrogen storage) and assess their suitability for large-scale
applications. Nowadays, a wide field of designs ranging from artificial structures to structures based on µ-CT
images is available. The representation of pore space geometry for a specific rock is critical, which led to
good workflows for designing pore structures from µ-CT images in the past. However, many displacement
mechanisms are also influenced by heterogeneities of rock core samples on the macro scale. Applying exist-
ing micromodel design algorithms on strongly heterogeneous rocks often leads to a poor outcome. Relatively
large areas with inaccessible or dead pores could be created, making experimental execution more difficult.
This study extends an existing procedure by adding certain steps to improve the representation of pore geom-
etry on the microchip. Using the Efros Freeman image stitching algorithm, the mask based on µ-CT images is
homogenized to make optimal use of the area of the microchip. A gradient map is created based on the petro-
physical parameters, which locally transforms the homogeneous mask into high and low permeable/porous
zones. The low permeable domains compose circular shapes with a transition zone into the high permeable
region. The petrophysical properties of the chip were fitted using pore-scale simulation in an iterative process
to the rock sample.
In general, this algorithm is useful for the development of heterogeneous structures for micromodels. The re-
sulting design combines a high level of pore space representation with the suitability for execution of complex
flow experiments with a focus on visual investigations in porous media.
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