PhD project on 

Pore-network modeling of flow and transport in complex porous media

Main Project: Engineering of bio-based substrates on buildings and infrastructure as a basis for natural protection
Surface of building materials are sometime covered by a thin natural layer, often in the form of biofilms. This could be a protective layer reducing the corrosion of the material. The main objective of this project is to determine conditions under which such protective layers can be created, developed and maintained through natural processes. We wish to develop a biogeological engineering approach to creating such a layer and to reduce the rate of corrosion at the surface of building materials. The approach includes the utilization of naturally-occurring processes, such as the development of a microbial ecosystem on the surface of a building material. In addition to reducing corrosion, the designed functionality of the material should be maintained or even improved. 
The PhD-research advertised here is aimed to identify, quantify, and describe mechanical and biogeochemical processes occurring at the pore scale within the naturally-occurring layer covering the surface of building materials. This information will be used in the development of a pore-network multi-physics simulator integrating the most important processes occurring in such a layer. This micro-scale model will provide essential information required for upscaling micro-scale processes to the macro-scale. 
This research will be coordinated with two other PhD projects: one carried out at the Department of Microbial Ecology of the Netherlands Institute of Ecology, working on the characterization of the microbial ecosystem of the surface of building materials and the assessment of factors that determine the protective action of naturally-occurring communities (contact: H.vanVeen@nioo.knaw.nl); and the other, performed at Section of Geo-Engineering, Delft University of Technology, working on the characterization and quantification of coupled mechanical and biogeochemical processes at the macroscale (contact: T.J.Heimovaara@TUDelft.nl).
We are seeking candidates holding MSc in Civil, Mechanical, Chemical, or Petroleum Engineering, Physics, or Applied Mathematics, who are experienced in the development of computational models. They should have a strong background in engineering mathematics and physics and demonstrable expertise in computer programming (Fortran and/or C++). 
For information on how to apply please visit http://www.academictransfer.com/employer/UU/vacancy/9912/apply/ 
For more information about the project, please contact Prof. S.M. Hassanizadeh (hassanizadeh@geo.uu.nl)

