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If large eddy simulation (LES) is to become a robust tool for accurate prediction of complex fluid flows, two modeling issues

need to be addressed. These are: closure models and boundary condition models. In this talk, we study the application

of sensitivity analysis (computing derivatives of flow variables with respect to modeling parameters) to evaluate these

models. Either automatic differentiation, finite differences or hand coding can be used to implement these derivatives

in existing softare. We discuss the computation of derivatives by automatic differentiation and consider a number of

applications, including parameter identification, uncertainty analysis, and model reduction. As the primary vehicle

for this discussion, we use the one- and two-dimensional Burgers equations. Closure models we consider include the

popular eddy-viscosity model and a Padé-motivated deconvolution model. Extensions to flows modeled by two- and

three-dimensional Navier-Stokes equations will be discussed. (Received September 14, 2004)
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