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>  Flow through Rock Fractures

- CT Scanning of Rock Fractures
- Single Phase Flows through Fractures

» Proppant Transport

- Particle Trajectory Analysis
- Deposition Pattern

» Conclusions
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Velocity Mawnitude Contours Air-section (a)

(iii) Flow Rate = 1.44 mm?/s
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% of Flow Through Fracture

Fracture Profile #1
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Using in-house code the ASCII | | Stereolithography (STL) was
240 micron data was used to create the model
converted to ‘flattened’ from DSM Someos 11120
fracture model. STL Resin.
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Experimental Conditions

* Model outlet open to atmosphere

* Room Temperature

* Flow Direction
— A to B (AB)
— Bto A (BA)

* Constant Volumetric Flow Rate (14 different)
~ 0.001 < Q(™/ . )<15
~ 9.5(10°%) < Ca < 1.4(10)
— 0.0173 < Vgyrey (Mgay) < 260
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Breakthrough [mages (AB) Clarksen
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Q 0.1 ml/ arcy 1.73 /day * Q 0.01 rnl/min Vdarcy 0.17 m/day
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Fractal Dimension
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Fluid Saturation &=

Air Saturation at Breakthrough
60%
. : . n Ato B
55% 4 ® e ¢« Bto A
]
50% -4---- I* ------- s SR NN B
g * .
= @
i 43% g i""l """" = =' """"""" QR
= ]
O Q0% A4 § e
E B [ [ | t *
35% g 'l! ---------------------
1L BB
vdarc = 1.7 Mgay
y \
25% ! h . -
1.E-08 1.E-07 1.E-06 1.E-05 1.E-04 1.E-03
Capillary Number




nivers

—
g

L

Clarks

3D

Computational Grid

L
g






Clarkson

Air - YWater %=




Clarkson

University

Fracture Flow wnder Couliniu Pressare

Roman, Ahmadi, and
Issen
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Fracture Plow wnder Confining Pressare
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Proppant Transport in Frac
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Particle trajectories colored by particle residence time (s) (V., = 6cm/s)
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Particle trajectories colored by particle residence time (s) (V., = 6cm/s)
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Trapped, 6cm/s
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Trapped, 6cm/s, g z=9.81
Different Densities
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(V.. =6cm/s, g z=9.81)
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Trapped, 6cm/s, g x=9.81
Different Densities
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» Computer simulation provided a reasonable tool
for providing insight into flows and Proppant
transport and deposition in rock fractures.

> Proppant size and density significantly affect the
their transport and deposition in fractures.

» Significant portion of the pressure drops in
fractures occur in the region with smallest
apertures.

» The deposition pattern of proppants are
significantly affected by the direction of fracture
relative to the gravity.
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Questions?



