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University of Sheffield

Aerospace Engineering
EPSRC Industrial CASE PhD Studentship
Aerodynamic Optimisation of Novel Unmanned Air Vehicles
Aerodynamic design optimisation of an unmanned air vehicle is crucial for its performance. A primary concern for air vehicle operation is their range but some design constraints may play important roles in limiting what can be achieved. It is proposed in this project to optimise the vehicle’s range through design based on adjoint methods combined with response surface shape optimisation methods so that various different novel planforms can be evaluated regarding their performance for the specified mission. Consideration will be given to constraints in the vehicle’s flight stability and controllability and its structural feasibility. A few key shape design variables will initially be evaluated using optimisation based on the response surface method. The study will then be turned into the adjoint-based optimisation using the tool developed at Sheffield University, which has been successfully applied to optimise blended wing body aircraft and shock control bumps. As compared with other optimisation tools, the adjoint-based optimisation can deal with large number of design variables, in the order of hundreds to thousands, due to its efficiency in sensitivity (or gradients) calculations. It is therefore particularly useful for detailed shape optimisation for novel air vehicle designs. It is expected that the optimisation can lead to innovative designs with significant performance improvement as compared with current generation of designs. Within the project, you will have the opportunity to work with scientists in dstl and in a wind tunnel testing programme of a benchmark design at BAE Systems.  
To qualify for the full scholarship, you need to be a UK nationality, or a UK permanent resident, or an EU national, who has been resident in the UK for more than three years. You should have a good aerospace/mechanical engineering, applied mathematics, computer science or related physical science degree (1st Class, 2.1 or MSc). Some experience in aerodynamics, computational fluid dynamics, or optimisation is preferred but not essential. The award covers the tuition fees and a stipend of £15,000 per year tax free for a duration of three years.
The starting date for the studentship is 1 October 2009.
If you are interested, please apply to Professor N. Qin with your C.V.  

before 1 September 2009
Professor Ning Qin
Aerospace Engineering

Department of Mechanical Engineering
University of Sheffield, Sheffield S1 3JD
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