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Host institution:

UCD is Ireland’s largest research-intensive university, winning over €454 million in research contracts over the last 5 years. Working over a large range of disciplines, its research community comprises approximately 1,600 academic staff and over 30,000 students. Through its 6 constituent Schools, the College of Engineering & Architecture (CEA) comprises one of Ireland's largest groupings of research expertise producing high-quality leading-edge research with an international profile across a wide range of topics, linking with industry and commercialising research. The School of Chemical & Bioprocess Engineering is the oldest and largest degree-granting School of its type in Ireland where basic and applied research underpin it’s activity around themes including Material & Molecular Simulation, Nano Imaging & Material Analysis, Membrane Technology, Crystallisation, Solar Energy, and Cell Biology. 
The School of Chemical and Bioprocess Engineering (SCBE) has been very successful in research recently. SCBE has, during 2008-13, raised €15.6 million in funding, with €6.12 m in 2012-13. There has been an ERC Starter Grant, three Science Foundation Ireland (SFI) Strategic Research Clusters (including hosting one on solar energy), and involvement in one SFI Centre. Dr. English has raised some ~€1.2 m and published 110 journal articles during 2008-15, leading SCBE. Dr. English is a founder of the Irish Atomistic Simulators (IAS) molecular-simulation training initiative.


Host/contact person: Dr Niall English,  Senior Lecturer, School of Chemical & Bioprocess Engineering. Leads Materials, Energy & Water Simulation (MEWS) Group. 
Dr. English manages two High-Performance Computing (HPC) computer clusters, while his MEWS. His group uses the Irish Centre for High-End Computing (ICHEC’s) Fionn and Stoney HPC clusters, and also use Blue Gene and PRACE resources as part of pan-European research collaborations. There is ‘in-house’ support available for programming and methodology development or software customisation and an STSM visitor will be supported by this, as well as technical training from IAS training initiative. UCD Research IT support High-Performance Computing (HPC) strongly, and the visitor will benefit from their computer clusters also.

Description of the proposed STSM activity:

Molecular simulation of methane hydrates, ideally in marine-sediment environments, can be performed with Niall English of UCD acting as a host for STSM visits. Potential projects could include molecular-dynamics or Density Functional Theory modelling of hydrate-sediment interactions, as well as a prototyping a variety of methane-release methods from hydrates, building upon Dr. English's experience in this area (such as using electromagnetic fields).

Estimated duration:
Anything from 10 days for someone already quite experienced in MD and molecular simulation (Ph.D.-level experience) to a month for someone with less (but some, e.g., Masters-level) molecular-simulation and coding/programming experience.

Proposed contribution of the STSM to the scientific objectives of the COST Action “Migrate”:

This would support the activities/goals of WG2, in that a detailed mechanistic understanding of gas-release methods, as well as a fundamental understanding of hydrate-sediment interactions, will be elucidated. This would serve as a prototyping tool for release/exploitation methods, as well as for parameters for more coarse-grained reservoir-modelling efforts. This is all within the central purview of WG2.
