How does the power law dependency of flow rate on pressure gradient when viscous and
capillary forces compete, scale with system size?
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A. Introduction B. Experiments [1,2,3]

Immiscible 2-phase Flow: When two immiscible fluids flow together through a porous
media and both of them are fighting for the same pore space.
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|. The threshold pressure p, decreases in a scale-free manner with system size L. In the — L, > L4 2 (b) ue

thermodynamic limit we observe zero resistance even If it is a two-phase flow. _
(a) p; decreases with L

ll. The mobility mg increases in a scale-free manner with L and reaches infinite in the
thermodynamic limit.

(b) mg increases with L

. . . . (C) p,, decreases with L

[11. Since the ‘Darcy line’ in case of velocity does not depend on system size, above two N\ %
factor makes sense only if the non-linear to linear transition point p,,, decreases with
Increasing L. This suggest more linear region as size of the system Is increased. Inp

Reference allakstad et. al, F Rev. Lett. 102, 07450 00 Rassi et. al, Ne P 01500 0 ang et. al, Geop Res. Le
V20 Y0~ 0 . a el. ¢ 0 = 5. 0404¢ 0 a et. al, P ~E 5/, 0290( 0 0 asni = ~RE o
)3 590 oS Fontaines publigues ae I 2 de Diljon. Pa Or Dalama 04
: ohadeep.roy@ 0 R E 0 s 0 C J 0 4Q J1¢€ <10 s 0 Dhadeeprovyd 0. C(Q s




