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Mesh convergence: [Macro-velocity]

What problem we are solving? DPP What composable block solvers we proposed? IRl mesh QUAD mesh

L fy—— flattening out.

" Tight solver tol is needed to avoid

Macro-pore network Micro-pore network Discrete formulations for the DPP model can be assembled into: Ku=f 3 )l
Here are two ways to effectively precondition our large system of equations:

Method 1: splitting by s

= Same pattern obsereved for uy,pi, and ps.

For TRI:
" VMS slope ~ 1. H(div) slop ~ 0.5
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" A and D have similar compositions to classical mixed Poisson — Schur complement approach. Y3 4 5 6 71 8 9 3 4 5 6 7 8 9 m Numerical accuracy: VMS = H(div).
® Individually precondition the decoupled A and D blocks.
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Macro-velocity (x-component at x = 2.5)

Velocity profiles at x = 0.5. . COIICIU_SiOIlS
What is performance spectrum model?

Five-layer velocity-driven patch test bes, and macro-

and micro-permeabilities

Proposed a framework for performance analysis of various “enriched FEs” for the DPP model.
(i) Which of the 3 FEs (CG-VMS, DG-VMS, or H(div)) performs better for large-scale DPP? The VMS formulations yield much higher overall numerical accuracy for all velocity and pressure fields.

(i) Which of the proposed solver performs better for large-scale DPP? Regardless of mesh type, DoFs are processed the fastest under the H(div) formulation compared to other
formulations.

« DG-VMS formulation: suppresses above numerical artifacts.

... Exterior boundary (052)

____ Interior boundary (I'"™")
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The 1 functional = Digits of Accuracy DoA:=—log;,(L5™™)
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= n, and 7, are non-negative, non-dimensional stabilization parameters.




