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Abstract
In this study, the porous media's morphological information, Received: 16 November 2020
such as pore and particle size distribution, number of particles, Accepted: 17 January 2021

and porosity, was extracted using image processing by imaging the PR NITIZETs $5-2e

spherical particle bed. The findings revealed that the ratio between
the average pore diameter and the mean particle diameter is
logarithmically related to porosity. The pore network model was
used to measure the permeability in porous media. To create a
pore network, all of the information derived from the image was
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used. The pressure distribution, flow rate, and consequently, Keywords:

the permeability have been determined after applying Image Processing,
the governing equations in the network. The simulation findings for Pore Size Distribution,
validation were compared to the permeability calculated in Pore Network Model,
the experiment and the Carmen-Kozeny and Rabbani et al. Permeability

equations. It was observed that the experimental results are more
consistent with the results of the pore network model due to
considering the internal structure of the porous media in the form
of pores and throats.
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3. Direct Numerical Simulation

4. Computational Fluid Dynamic

5. Lattice Boltzmann Method

6. Smoothed Particle Hydrodynamics
7. Pore Network Model
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Figure 1. Image processing, (a) Real image, (b) Binary image, (c¢) Watershed segmentation based
on cityblock distance transform function.
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Figure 2. Extraction and calculation of pore radius with watershed segmentation and cityblock algorithm.
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Figure 3. Schematic of two adjacent pore in the pore network model.
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Figure 4. Flowchart of permeability coefficient calculation algorithm used in this study.
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Figure 5. Schematic of the experimental setup for the permeability coefficient calculation.
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Figure 6. Extracted data from the image of packed bed with dimensions (220x200%x10 mm3) and with different particle sizes, a)
particle size distribution, b) pore size distribution.
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Table 2. The permeability results from pore network simulations and empirical equations.
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Figure 8. Relation between permeability and square of the average radius of the pore.
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