University of Plymouth PhD Studentship in Engineering
Applications are invited for a University of Plymouth PhD studentship in Engineering

The Studentships will be full-time for three years and includes a stipend of £13,290 and tuition fees of £3,400 paid for Home/EU students.

Applications from non EU nationals will be considered for part fees only support not stipends.  International students will be expected to secure funds to meet the difference between Home/EU and overseas tuition fees (£10,000 in 2009/10) for the duration of the programme.
Possible topics for study include:

1.
Violent wave interaction modelling for coastal and offshore renewable energy structures

Dr Deborah Greaves, Dr Kurt Langfeld, Dr Alison Hunt-Raby


Project description: Steep wave effects such as wave impact and run-up are critical for the survivability of marine renewable energy (MRE) devices.  In particular, the transient impact load experienced under extreme wave loading is not well understood and depends both on the precise location of wave breaking and on the dynamic response of the structure.  Numerical modelling and computational fluid dynamics (CFD) play a key role in design and analysis for offshore marine renewable energy.  The complex processes involved require a full Navier Stokes (NS) based method with a two-fluid model and high resolution interface capturing. In particular in 3D, this approach is computationally intensive, and HPC facilities are requested for its implementation for realistically sized geometries. In this project, a genuine 3D numerical simulation suite will be developed which uses   state of the art techniques such as adaptively refined grids.  The code will be fully parallelised for use on the new University of Plymouth High Performance Computing Cluster. The new simulation suite will be employed to investigate the optimal efficiency of CFD in MRE design.  
2.
Intelligent control of a multiple oscillating water column wave energy conversion device

Dr Y Ming Dai, Prof R Sutton, Dr A Hunt
Project description: This proposed research project intends to develop an intelligent adaptive controller for a wave energy converter (WEC) based on the oscillating water column (OWC) principle. The team has involved in a couple of wave energy device projects, namely the ‘SPERBOY’ wave energy device project and the development of the concept of Multi Resonant Converter (MRC) wave energy device (which led to a spin-off company ORECON Ltd).  The MRC concept has been demonstrated to have advantages over a single OWC device of the same overall size. As a matter of fact, the power output from a MRC could be further increased by an adaptive controller if an optimum dynamic interaction between the power take-off turbine and the incident waves could be achieved.  The purpose of the intelligent adaptive control is thus to obtain the optimum amplitude and phase of the internal water column elevation in order to maximize the power conversion for a cost effective and efficient solution.  This project will focus its research effort on the design and development of a twin OWC based WEC with intelligent adaptive control, as it is considered this would be valid for a MRC design. The integrated wave energy system should be able to enhance our knowledge and understanding of the dynamic interactions between the device and the incident waves, thus major contributions to knowledge will be forthcoming from this area of study.  It is proposed for this study that a scaled model of twin OWC wave energy conversion device with intelligent controller will be built and tested under laboratory conditions, in addition further investigation into effectiveness of the integrated system by mathematical modelling under real sea conditions will also be carried out.
3.
Spectral modelling of sandbank evolution

Dr Vanesa Magar, Prof Dominic Reeve, Dr Yuzhi Cai
Project description: Sandbanks in the vicinity of wind farms may travel away from the wind farm, exposing the piles to larger waves, or may travel into navigation channels and make them untransitable, or interact, for instance, with seafloor pipelines. However, the processes that drive seafloor features in general are not properly represented in morphodynamic models, which results in inaccuracies in beach evolution predictions. Therefore, it is important, from the scientific, environmental, economic and maritime points of view, to improve our knowledge on morphological evolution.
Previous work carried out within the CERG group on sandbank dynamics (see e.g. Reeve et al., 2008; Horrillo-Caraballo, PhD thesis, 2005; Reeve et al., 2001), has highlighted the importance of non-stationarity in sandbank dynamics. Thus, the aim of this PhD project is to use nonparametric modelling approaches suitable for the analysis of anharmonic oscillations, which will allow the spatio-temporal patterns of behaviour to be identified. Because these patterns will be extracted from experimental datasets, they will take into consideration all the fundamental mechanisms affecting the dynamics. This understanding is crucial for producing appropriate numerical schemes. There will be flexibility within the project to accommodate the interests and skills of a numerate student. The student will engage in informal collaborations with the University of Exeter and the University of Genoa, in particular with experts on spectral models and on sandbank dynamics, with whom promising interactions have been initiated.
4.
Evolutionary Optimisation of Turbine Blades

Dr Yaqub Rafiq, Dr Deborah Greaves (DMG)
Project description: Wind and tidal stream renewable energy will be an important part of the UK renewable electricity generation target.  This project considers an evolutionary computational technique for the design optimisation of free stream tidal turbine blades and small scale wind turbine blades.   Both tidal and small scale wind turbines operate in an unsteady flow regime and as a result, the starting performance is critical in maximising overall efficiency.

A multi objective evolutionary computation algorithm will be used to evolve a Pareto set of turbine blades optimised between competing objectives of peak power production, starting performance and induced operational stresses.  The evolving surface is passed to a computational fluid dynamics (CFD) code to analyse the flow and wake and to assess the fluid dynamic performance.  The CFD is coupled with a linear elastic finite element solver to assess the induced operational stresses. 
5.
Errors and biases in machine visual identification of plankton

Dr Phil Culverhouse

Project description:  Automated visual identification of marine plankton software requires training data to initialise class characteristics and establish class boundaries between groups to be identified. This is normally achieved by establishing image sets for each class, selected by experts in plankton identification (taxonomists and marine ecologists). However, these experts are biased and make mistakes, which manifest as images not in-class being labelled as in-class. In addition, for many microplankton species experts do not yet agree on the classification. This is compounded by uncertainty as to classification, resulting in probability assignments to the correct category ie. Image 1 could be species A (80% confidence) or species B (20% confidence). It is suspected that the nature of the regimes used to train machine classifiers reduces the impact of these human errors. But no robust experimental or theoretical arguments have been presented to support this.

The PhD programme will research the theoretical underpinnings of multi-expert consensus and the effects of errors and biases on the performance of machine vision-based categorisation tools, establishing the theoretical error limits for all machine visual object identification systems, with special relevance to marine plankton identification.

Culverhouse is co-chair of the SCOR WG130 working group on Automated Visual Identification of Plankton. This allows access to experts and data sets from marine scientists across the world.

The work is in collaboration with SAFHOS and PML.
6.
Promoting local fisheries trough modification of coastal engineering
Dr Richard C Thompson, Dr David J. Simmonds, Dr Mike T. Burrows (Scottish Association for Marine Science)

Project description: Coastal habitats worldwide are, by necessity, becoming increasingly modified by coastal engineering. For example, around 80% of the Italian Adriatic coast is defended by engineered structures, while in the UK over 6000 offshore renewable energy devices (OREDs) could be constructed in the next decade. These structures inevitably modify coastal habitats, yet at present are mainly designed to meet the primary construction purpose (coastal defence, power generation etc). Work by the RCT on coastal defences in the intertidal has shown that minor modifications to engineering design have the potential to provide habitats for marine life and increase local biodiversity. By translating these findings into the subtidal there is considerable potential to locally enhance stocks of commercially important molluscs and crustaceans. This studentship will utilise an existing collaboration with SERCO PLC, to trial experimental manipulations on the surface of concrete blocks used for routine maintenance of Plymouth Breakwater. In particular, the studentship will examine the extent to which habitat for juvenile lobsters (agreed collaboration with the National Lobster Hatchery, Padstow) can be created to promote local lobster fisheries around engineered structures. The specific aims of the project are to establish: (1) the type, size and orientation of surface modification required to generate suitable habitats, (2) optimal density and configuration of this habitat, (3) the proportion of an engineered structure/array of structures that would require modification to optimise fisheries gains against engineering needs (i.e. spatial planning). Aims 1 and 2 will be achieved via laboratory and field experiments including remote video observation. Aims 2 and 3 will adopt mathematical matrix modelling supervised by MTB.
How to Apply

Applicants should hold or expect to obtain a 1st class or 2.1 honours degree and/or a Masters qualification or have equivalent experience.

To be considered all applications must be submitted on the application form below, include a covering letter stating you are applying for the University of Plymouth 2009 research studentships scheme, and references from 2 referees, one of whom must be an academic referee.  Application forms can be downloaded from: http://www.plymouth.ac.uk/pages/view.asp?page=5731
Applicants should return their completed application form to Mrs C Watson, Research Administrator (c.watson@plymouth.ac.uk), University of Plymouth, Drake Circus, Plymouth, Devon PL4 8AA. Closing date for receipt of applications is 12 noon 18 September 2009.  Interviews will be held on the 7th October 2009.
