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Pore-Scale Science Application Partnerships:

Project Objectives:

1) Develop and test a multiscale hybrid
modeling framework for subsurface flow and

reactive transport simulation, for problems
with high levels of localization and process

coupling.

2) Develop and test an upscaling approach
for quantatively incorporating molecular and
laboratory scale information into field-scale
models through application of pore-scale

models.
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Source: Liu et al., Water Resour. Res., 42, 2006.

Modeling:

We are developing and
applying both grid-based
methods (top image below)
and grid-free methods
(bottom image below and
images to the right) to simu-
lation of pore-scale fluid flow
and reactive transport.

Simulation performed by Cindy Rakowski (PNNL); Visualiza-
tion created by John Serkowski (PNNL)

Component Software Infrastructure for Achieving High
Level Scalability in Groundwater Reactive Transport
Modeling and Simulation (Bruce Palmer, PNNL, PI)

Major Components:

- Component-based SPH (pore-scale) and STOMP (continuum-scale) codes -
in testing/validation

- Application of parallel SPH code to 3D simulation of uranium dissolution and
diffusion-limited transport in intra- and inter-granular pore spaces - under
development

- Implementation of a two-scale hybrid model in the component framework -
planned
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Simulations were performed by Bruce Palmer on the Hewlett-Packard Linux-based supercomputer MPP2 at the Environmental
Molecular Sciences Laboratory, a national scientific user facility sponsored by the Department of Energy's Office of Biological

and Environmental Research and located at Pacific Northwest National Laboratory.

Process Integration, Data Management, and Visualiza-
tion for Subsurface Simulation (Karen Schuchardt, PNNL, PI)
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complex problems in energy, national security and the environment, and
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For more information about the science you see here, please contact:
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