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(1LG Why modeling energy storage?
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(1L Adaptive modeling: a vision

Multi dimensions

Multi physics
(Fritz et al. 2011, Faigle et al. 201

Multi scale
(Wolff et al. 2013)
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Adaptive grid
(Wolff et al. 2013)
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(1L Coupling of a VE to a 3D model

Full dimension (3D model)

General: VE model
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Computing effort

Model complexity and coupling

Fully coupled, Monisothermmal,
highly resolved 3D Multi-phase,
Multi-component models

Decoupled, simplified
3D Multiphase models
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Simplified Vertically
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Vertically Integrated
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Coupling

boundary
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How to implement: modelcoupling

One coupling problem:
e Init()
« timelntegration()

Two sub-problems:
« Need to be able to run in episodes

 Need to be able to give boundary information to the
other model

* Need to be able to receive boundary information from

the other model
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The coupling model
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The sub-model
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Results: 2D and VE model vs. coupling model
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CPU time:

* 2D model: 100%
* VE model: 3%
* Coupled model: 30%



Institute for Modelling Hydraulic and Environmental Systems Uni ol Stuttaart
Dept. of Hydromechanics and Modelling of Hydrosystems IMNEESiy ot otutiga

Germany

Results: Flux at coupling boundary
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Results: Vertically integrated saturation
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(1L Outlook: Monolithic coupling concept
VE 2D (or 3D)
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* Dupuit reconstruction
of pressure:

Pa(z) = Pyj + 0a(g-e.)z
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(LS Summary and outlook
& First steps:
= — Coupling of VE model to Full-D model
z- — Model switching criteria mp adaptive coupling
5 — In cooperation with Bo Guo and Mike Celia, Princeton
%‘ University

Including heterogeneity
Including hysteresis (Papafotiou, et al. 2010)

Including multi-physics
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