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Gas storage

Large domain and limited data!
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VE model and coupling
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Fulldimensional model Vertical Equilibrium (VE) model
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Vertical equilibrium model – governing equations

2D VE

(Nordbotten & Celia, 2012)

H
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Vertical equilibrium model – reconstruction of fine scale solution

H
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2D-VE coupling (IMPES)

i*

VE2D

Fluxes over boundary between subdomains?
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Applicability of VE models – criterion based on column profiles

HVE
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Applicability of VE models – criterion values for one column



• A column stays a 2D column when

the criterion is not met.

• A column is turned into a VE 

column when the criterion is met

and the column is not a direct

neighbor of a column where the

criterion is not met.

• Buffer columns ensure that VE 

columns are turned back to 2D 

columns when necessary.
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Buffer columns
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Results for VE-2D coupling – stationary boundary
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Results for VE-2D coupling – adaptive boundary
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Results for VE-2D coupling – adaptive boundary with heterogeneity

Simulation

result

Reconstruction



Summary

• Adaptively coupled 2D-VE model

• Criterion for applicability of VE model

Future work

• Adaptive coupling

• Further tests

• Implement for vertical heterogeneity, 3D

• Hysteresis

• Relevance for gas storage?

• Stability

• Combine with multi-layer coupling
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