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Bl BBItE3=E  low-temperature PEM fuel cells
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Bl BBItE3=E  low-temperature PEM fuel cells
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Il Digital Core Analysis (DCA)
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II ﬁﬁ ﬁ I__l,_ ,_ 7](&2% (Adv. Water Resour. Submitted, 2025)

EEZCT*%éH!%ﬁESIEﬁ?ﬁ*? LB&: : Bimodal van Genuchten model (Durner, 1994)
0 3DFBEHMEEEIL, *%E%F“m -
0 R, A, FRERTRE % = Z will+ (k)
100, \ 0.45
( a) . | (b) MICP

I
I
0O Macropores
I

O Macropores O Micropores

I

I

I

I

1 O Micropores
I A Macro+Micro
I
I
I
I
I

D >
Resolved pore

in CT images

Frequency

S" () Pore size diameter (um)

FllAbimodal VGIRBIEX KFL.E5HMA, TS X EIEARI S HAIXFAFNRIFL

8/26/2025 14



II ﬁﬁ E IE,_ ,_ 7“&2% (Adv. Water Resour. Submitted, 2025)

’g{ﬁCTEQH%ﬁEEQW¥$}LB§ Bimodal van Genuchten model (Durner, 1994)
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B FLBERILEHEBY (The Pore-Network Modeling)
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it 1s difficult to resolve thin wetting layers that control many pro-
cesses in two and three-phase flow [1,7,8]; this limitation is dis-
cussed further at the end of the paper. In the literature to date,
the most computationally efficient and successful predictions of
multiphase flow come from network modelling, described below.

Advances in Water Res

ELSEVIER journal homepage: www.elsevier.com/I

Pore-scale imaging and modelling
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Pore-network-
continuum model
(PNCM)

Dual-pore-network Micro-continuum
model (DPNM) model (MCM)
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1. Modeling of permeability and formation factor of carbonate digital rocks: dual-pore-network and pore-network-continuum
models. Transport in Porous Media, 152:37, 2025

2. Modeling of flow and transport in multiscale digital rocks aided by grid coarsening of microporous domains. Journal of
Hydrology, 633:131003, 2024
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II Relative permeability (full-size ES6.5)
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Il Relative permeability (full-size ES6.5)
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Bl Conclusions and outlook

Conclusions

1 Porous media and flow and transport therein play an important role in energy
transition-related applications.

1 We present the state-of-the-art characterization of multiscale pore structures.

1 We develop two hybrid numerical models for flow and transport in multiscale
pore structures, 1.€., the multiscale pore-network model and pore-network-
continuum model.

1 We can well predict single-phase and two-phase flow properties including
absolute permeability, formation factor, capillary pressure and relative
permeability.

Outlook
 Advance the modeling framework to two-phase flow dynamics.

1 Understand how multiscale pore structures influence material properties, and
extend capillary pressure and relative permeability empirical models.

 Seek more applications involving multiscale pore structures.
8/26/2025 32
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