
Fluctuating Foam State 
in Flow Through Porous Media

In foam coreflood experiments, pressure gradient p fluctuates significantly over time. There are 
several reasons for this. The capillary resistance to bubble movement fluctuates with the shape of 

films, or lamellae, between bubbles during movement through the complex porespace. 
In addition, flow pathways through trapped gas open and close in response to fluctuating p, 

further magnifying the fluctuations. 
Foam generation and propagation depend on p and are likely affected by these fluctuations.
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Why does p fluctuate in foam flow?1
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Why does fluctuating p matter? 2,3

Foam generation in steady flow and propagation and stability in place
depend on p. Experiments with multi-diameter cores can measure all
three thresholds. (See talk session MS01, 10:50 Friday)
Fluctuating p could cause or slow foam generation and propagation.
Fluctuating p reflects fluctuation gas mobility. As gas mobility
changes, saturations and capillary pressure change. Fluctuating
capillary pressure is essential for foam generation by snap-off.

The curvature of a soap film (lamella) in a pore gives a significant p
between bubbles across the lamella. As the lamella travels through the
porespace, this p shifts up and down. Along a train of flowing bubbles,
the fluctuations add up, as illustrated below.

Ø=1 cm; L=7 cm Ø=2 cm; 
L=6 cm

Ø=4 cm; 
L=17 cm

p1 p2

6 cm 6 cm

p3 p8

Outlet

∇p1 ∇p2

4 cm

p4

∇p3

p7

Inlet

Section 1
Section 2

Section 3

p5 p6

∇p4 ∇p5

4 cm 4 cm

10-4 10-3 10-2 10-1 100 101 102 103 104
10-1

100

101

102

103

104

   
Foa

m
 st

ab
le

   
  

bu
t n

ot
 p

ro
pa

ga
te

Section 1 with Ut up

Section 3 with Ut Up

Section 3 with Ut down

P
re

ss
ur

e
 g

ra
di

en
t, 

ps
i/f

t

Total superfacial velocity, ft/D

Stability threshold 

Generation threshold

Mobilization threshold

?

Similar N2 foam 
coreflood data

Results for N2 Foam Coreflood 4
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