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Numerical Study on Inlet Effect of Foam Flow Process in a Porous Media
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Abstract: Numerical investigation has been carried out concerning the inlet effect of foam flow process in a
homogeneous porous media based on the stochastic bubble population balance model. The stochastic bubble
population balance model could predict simply and robustly the bubble growth and development behavior in the
transient foam displacement process in porous media by employing only two parameters: the foam generation rate of
K, and the maximum bubble number of n,. The governing equations for two-dimensional two-phase foam seepage
process are solved through IMPES method, and the distribution characteristics of water phase pressure, water
saturation and bubble density are analyzed to investigate the inlet effect in a foam flow process in the porous media.
The results show the parameter variations in the inlet region could be suppressed at higher K, values, indicating less
inlet effect at higher foam generation rates. Although it shows higher pressure drop along the sample, increasing the
n,, value has little effect on the distribution laws of various parameters in the entrance region of the porous media.
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Table 1 Numerical simulation parameters

ZH Hfe ZH HfE

She 0.1 uy(Pa’ s) 18.1X 10
@ 0.23 a 8.6X107
K(m?) 2.0%10™"2 A 5.0
K., 1.0 c 0.333333
ky, 0.5 v 0.5
u,(Pa"s) 1004.0%10° 0 ,e(N/m) 30x107

23 Bl 23 Bl

K L(m) 0.05 g n(/5) 0.0002

FEJE d(m) 0.025  tys(m/s) 0.00002
R AGs)  0.0001 v, (ns) 0

X MBS N 52 Vi (0V5) 0

Y FrMSE M 12 P,y(Pa) 101325
I 1] 1(s) 500
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Table 2 Fluid and rock characteristics parameters
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Figure 2 Distribution diagram of various displacement
parameters at K,=0.1 (From top to bottom are water saturation,
water pressure and foam density distributions)
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Figure 3 Distribution diagram of various displacement
parameters at K,=1.0 (From top to bottom are water saturation,
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Figure 4 Distributions of various foam displacement

parameters along the flow direction at K,=0.1 (From top to
bottom are water saturation, water phase pressure and foam

density)
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Figure 5 Distributions of various foam displacement
parameters along the flow direction at K,=1.0 (From top to
bottom are water saturation, water phase pressure and foam
density)
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Figure 6 Distribution diagram of various displacement
parameters at 7,,=500 (From top to bottom are water saturation,
water pressure and foam density distribution)
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