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Poiseuille law: yle ld stress vs Newtonian ﬂuid
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Water reservoir in Dijion (H. Darcy 1840)




Les fontaines publiques de la ville de Dijon (H. Darcy 1856)
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Les fontaines publiques de la ville de Dijon (H. Darcy 1856)
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Permeability is strongly material dependent
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Pevmealoility & material dependence
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Poiseuille law: yle ld stress vs Newtonian ﬂuid
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Darcy’s law for yield stress fluid (numerics)
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Darcy’s law for yield stress fluid (numerics)
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Darcy’s law for yield stress fluid (numerics)
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Darcy’s law for yield stress fluid (numerics)
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Darcy's law for the Bethe lattice

Inlet at pressure P

t levels

2t=1 outlets at zero pressure



Mapping to the directed polymer pmblem
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Darcy’s law for the Bethe lattice
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Darcy's law fov the Bethe lattice

Qij(P) = (P — Pj — 745) |

7;; drawn from p(7)



Darcy's law for the Bethe lattice

Kirchhoff non-linear problem
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Mapping to the directed polymer pmblem
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Exact results 1: the ground state energy (KPP approach)

fluctuations
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Extensive and sub-extensive parts

c(B¢), Be depends on p(7), the threshold distribution

Refs: Derrida, Spolfm, Brunet, Magumdav and Mottishaw



Sequence Of sulosequen‘c C Iaanne lSI enevgy and overlaps
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Exact results 2: the low energy excited states. One step RSB
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Refs: Derrida, Spohn ] Phys Stat (1988)



Low overlap Qoa, /Tt~ 0
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the sequence of channels are the low overlap and low energy excitations!



Pressures and ﬂow in the low ovevlap limit ( tvery lavge)
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Adapﬂng KPP appvoacla on Deridda & Brunet
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Main results: ﬁvs‘[ two ﬂow regimes
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Main results: Large linear ﬂow regime
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Intial linear ﬂow regime
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Saturation pressure on matching the two limits
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Conclusions and Pevspecﬁves

e Explicit determination of k, Py, P* and of the non-linear regime for the
Bethe lattice

o P+ 1s reached after the opening of the first ¢ channels

e Darcy law in finite dimension (role of the low overlap excitations)
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