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Outline
• Introduction

• MultiScale Formulations

• Flow: MSFE & MSFV

• Algebraic MultiScale (AMS)

• Two-Stage Algebraic Multi-Scale

• Mechanics

• Poro-Mechanics

• Multi-Level MultiScale
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MultiScale Methods for Flow & Transport:

• MSFV: Flow Problem

• MSFV: IMPES: Adaptivity of Flow & Transport

• Three-Phase Flow with Interphase Mass 
Transfer

• Sequential Fully Implicit (SFI)

• Wells

• Compressible Multi-Phase Flow

• Nonlinear Transport: Adaptivity

• Compositional Flow & Transport

• Poro-Mechanics
9
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AMS
Algebraic MultiScale 
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MSFV
Conservative Fine-Scale 

Velocity
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Conservative Fine-Scale Velocity 
Field

Superposition in

Primal CV 5:
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TAMS

Two-Stage Algebraic Multiscale Solver
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MultiScale Mechanics
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Algebraic MultiScale Solvers:

Unstructured Grid
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Multi-Level Multi-Scale

Poro-Mechanics
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Summary – MultiScale 
Formulations for Flow & Mechanics 
in Porous Media 

Many acronyms:

• MSFE

• MSFV

• AMS

• TAMS

• Multi-Level Multi-Scale
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