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The details of the project are as follows: I would like to develop a reduced-order modeling capability so that we can study the potential benefits of plasma discharges on the aeroelastic response of rotor blades. The project would start by establishing a model of the plasma discharge based on the hydrodynamic equations for the charged particles, i.e. continuity and momentum equations for the electrons and ions and Poisson's equation for the electric field. This model would be coupled with a Navier-Stokes solver. Given the similarities between the hydrodynamic representation of the plasma equations and the Navier-Stokes equations, I believe someone with a strong CFD background or a background with multi-species flows would be a good candidate for the position. We would consider this model the "full-order" model. Given the computational expense of this model, it would not be very useful for a variety of aeroelastic response and stability calculations. Therefore, we would develop reduced-order modeling techniques in which we extract information from a limited number of full-order model evaluations in order to generate a reduced-order model which retains the fidelity of the full-order model. The reduced-order modeling techniques would be based on surrogate modeling, machine learning, data mining, and/or nonlinear system identification techniques. I have a couple of ideas on this front that I would like to pursue in regards to development of improved reduced-order modeling methods. The final reduced-order model would then be used to study some relatively simple aeroelasticity problems such as the effects of plasma actuation on stall induced flutter of an airfoil. 
The fellowship is for a 1 year position, renewable up to 3 years. The annual stipend is $68K - 73K, and is increased each additional year the position is renewed. The candidate must be a U.S. citizen and must be willing to relocate to our location in Maryland. If you know of any recent PhD graduates, or students who will graduate within the next year, I would very much appreciate if you bring this position to their attention. Or if you have colleagues who also may know of potential candidates, please let them know. 
