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Geological and engineered media are characterized by
heterogeneity at multiple scales such that porosity is often
distributed over a range of spatial scales. Pore-scale models
make it possible to capture processes at the scale of indvidual
pores but are computationally expensive for the simulation of
large domains. Darcy-scale models are routinely used for
efficient simulation of domains of any size. Multiscale
models that combine pore- and Darcy-scale descriptions
provide a reasonable compromise between the fine processresolution of pore-scale models and the computational
advantages of Darcy-scale models.
Reactions driven by the introduction of a fluid out of
equilibrium with the native material result in the physical
evolution of the media. This evolution may in turn alter the
balance between the transport processes.
Here we build on previously developed hybrid model for
the simulation of reactive transport in multiscale media [1] to
include the evolution of the media. The model is composed of
pore-scale and Darcy-scale sub-domains that make up the
entire medium. The two sub-problems are solved sequentially
by exchanging concentrations and fluxes at their interface.
The evolution of the Darcy-scale domain is captured with
porosity changes, while that of the pore-scale domain with the
evolution of the interface.
We use the simultion of alteration of wellbore cement by
CO2 as an example to demonstrate the use of the model. We
build on the conceputal model and simulations of [2] to
construct a multiscale domain, where a fracture serves as a
fast flow conduit for a CO2-rich fluid, which diffuses into and
alters the cement The fracture is conceptualized as a porescale domain, and the cement as a Darcy-scale domain where
reaction-diffusion controls the evolution.
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