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	Project Description

	The project will investigate how CFD-derived data can be exploited in the analysis of aircraft stability, load reduction and handling qualities, and in the design of flight-control laws. Control law design has traditionally been based on flight dynamics models containing simplified linearised aerodynamics. These models enable the basic performance, stability and control characteristics to be predicted and feedback control laws to be designed using tractable theory. They are usually sufficient to arrive at sensible values of control gains but occasionally, pathological behaviour may manifest itself in flight. This has been known to involve unpredicted (and sometimes dangerous) interactions between the aerodynamics and the rest of the system, traceable to the simplified models used.

Using the more detailed information that CFD can provide about the forces and moments the student will investigate:

1. How traditional control laws behave in the presence of accurately modelled localized aerodynamic changes;

2. How more advanced flight control laws might be designed to exploit (incorporate) the new detailed information;
The research will be based on a generic transport aircraft, designed for relaxed static stability. The geometry will be based on the SimSAC XML-passenger jet (Ref 1). Such an aircraft would require a feedback stabilization system. In addition it would probably be desirable to provide structural load alleviation functionality in conjunction with selectable closed-loop response types (e.g. rate-damping, load-factor command, alpha limiting). These will be investigated using classical and robust (e.g. H-infinity, mu synthesis) control methods that have been successfully applied in rotary wing applications (e.g. Ref 2). A basic (non-CFD) model will be used to start with, derived using ESDU data. It will be up-dated as CFD data become available. The model will be used assess the control law performance and closed-loop stability. Ways to incorporate the CFD data - which may be in the form of large look-up tables or some form of reduced non-linear parameterization - directly into the control laws will also be considered.
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