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The Darcy-Brinkman Model
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The Darcy-Brinkman Model
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Toolbox: hybridPorousinterFoam

Everything implemented in OpenFoam®
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Conceptual Application:
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The Extended Darcy-Brinkman Model
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Toolbox: hybridBiotinterFoam

Everything implemented in OpenFoam®
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Conceptual Application:
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Model Applications: Fracturing
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Model Applications: Fracturing

P, =5000Pa,U=5x10"2ms™?

>

6.0 12

Yield Stress (m%s~2)
3.0

1.5

Capillary Transition

10—10 10—11
Permeability (m?)

10~°

10—12

ko = 1% 10712 m?, 1y;e1q = 3.0 m?s™2

C _
o
o
o
n

Caplllary Transition

— o

S o

— 8

[

Hd —t

=1

7

¢

> 8

g 3

c wn

w
o
o
o
L]

5 X 10—5 1X 10_-4 1x 10—2
41 Injection Rate (ms 1)

5x 1072

Entry Pressure (Pa)

Entry Pressure (Pa)

20000

1000 5000

100

50000

[

=

S
. . n.

10000

5000

1000

U=1x10"2ms™, Tyjelq = 3.0 m?*s™2

Capillary Transition

Uniform Invasion

1072 107+ 107# 10712

Permeability (m?)

U=5%x10"2ms™, kg =5x%x 10" m?

Capillary Transition
Uniform Invasion

3.0 6.0 12

Yield Stress (m%s~2)

Viscous Transition

24

Lo PRINCETON
UNIVERSITY

Changing the:
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Model Applications: Fracturing
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Characterization of Fracturing Types
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Characterization of Fracturing Types
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Characterization of Fracturing Types
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Characterization of Fracturing Types

Nyr > 1| Nep > 1 Non-Invasive Fracturing
ik
0.8}
(0]
| .
3
w0
w0
L o.6f
o
g |
N
w© 0.4}
&
— \"—\,\/r\——
o
< 0.2 — Uniform Invasion
' — Invasive Capillary Fracturing
— Invasive Viscous Fracturing
/ — Non-Invasive Fracturing
0 . . L L
0 0.2 0.4 0.6 0.8 1
Non-Dimensional Time Low High
: | .g
Strain Rate Strain Rate

46 Carrillo F.J., & Bourg I.C., PRE (2021)



47

¥ PRINCETON
Y UNIVERSITY

Conclusions

We developed a new framework to model multiphase flow through
and around porous media

The model is accessible and highly
flexible with regard to its applications

The permeability of sedimentary rocks is clay-content
dependent and can be described by an

Fracturing during drainage exhibits three different
deformation regimes
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