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	Direct Numerical Simulation of boundary layer transition on swept wings

	Project Description

	The prediction of turbulence production and transition is the Achilles heel of computational modelling of turbulent flows. For engineering flow simulations the unresolved turbulent flow features are often approximated by turbulence models. However, deficiencies in the existing turbulence models frequently lead to inaccurate performance prediction. There is therefore a large scope research for fundamental understanding and improving the prediction of turbulence production.  

One area which warrants further investigation is the modelling of transition from laminar to turbulent flow. Transition models are currently based almost entirely on experimental data for 2-d boundary layers and although these are reliable in predicting transition of these boundary layers they have been shown to be highly inaccurate when applied to 3-d boundary layers.  

The objective of this project is to use an in-house DNS code to predict the transition of the relatively simple 3-d boundary layers which occur on infinite swept wings. A number of freestream turbulence levels, pressure gradients and blade sweep angles will be considered. The results from an experimental study of these flows, which is already underway, will complement the DNS results. Comparisons will also be made with DNS predictions for a benchmark 2-d boundary layer. The DNS data will subsequently be analysed in detail in order to develop models for predicting transition in 3-d. A successful 3-d model for predicting transition will be extremely useful for simulating many aerodynamic flows.
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