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Introduction The upscaled model and cell problems

Motivation: Model for two-phase flow
in porous media. Upscaled model (Darcy scale)
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Goal: Derivation of an upscaled (Darcy

scale) model considering: Effective parameters
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Mathematical approach f}e .
Pore-scale cell problem , / :
1. Assumes scale separation (pore scale vs. | " Re Ca (XP (¢) — CAA¢> Vo, in P
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2. Relies on asymptotic techniques: V- -w’/ =0, in P, w’ =0, on 9G,
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« Homogenization (derivation of the
Darcy-scale model).

3. Effective parameters involved in the Numerical results

Darcy-scale model determined by solving
local cell-problems. e Phase field and mesh refinement
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problem (multi-scale scheme, fully coupled,
nonlinear solver).

The components of the effective K, and M, depending on the saturation;

Different  regimes (capillary —number), results displayed for two viscosity ratios.

Marangoni effects.
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