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ABSTRACT

Modeling fluid flow through fractures is problematic, especially because their geometry is complex. This project attempts to use Lattice Boltzmann Method (LBM) to simulate fluid flow through fractures. LBM is a relatively new approach, which in recent years has achieved great success in simulations of fluid flows including single and multiphase flow in complex geometries (Martys et al., 1999, and Martys and Douglas, 2001). This makes LBM an ideal candidate to solve complex problems related to fluid flow and opens a new and promising perspective to simulate fluid flow in an easier way.

In this study, I will focus on  the behavior of fluid flow through fractures or joints, taking special interest in the geometry of cross joints, which are a subclass of joints that usually terminate against an older set of longer systematic joints. Cross joints are smaller in dimension than systematic fractures, but their importance is enormous if we take into account that they provide connectivity among fractures otherwise isolated (Bai and Gross, 1999).


Based on LBM, the main objective will be to simulate fluid flow through fracture networks based on their geometry. I will take into account the geometrical characteristics of the cross joints and how they influence the hydraulic conductivity of the rock. A clear understanding of the hydraulic conductivity of fractures has been identified as an important scientific problem that must be addressed during the site characterization process.


I will be able to analyze the effect of fracture geometry on  the behavior of  fluid flow in two dimensions, estimate different ranges of Reynolds numbers, as well as  the character of the entire flow domain as a function of its hydraulic conductivity and fracture-network distribution.  Finally, I will analyze the relationships between aperture and velocity, discharge and fracture orientation.         
Fluid flow in a fractured rock is a subject of primary importance in petroleum engineering and hydrogeology, as well as in chemical movement through bedrock, geothermal reservoir exploitation and heat storage, mining and mineralization processes, and geotechnical applications. 
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