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Objectives: Identify and research complex flowfield phenomena in transonic turbomachinery
using hi-fi simulation techniques. Conceive and develop reduced order models for design and
assessment of turbomachinery performance. Develop new and novel data analysis methods to
identify aerodynamic and aeromechanic physics and compare to experimental datasets.

Description: The Compressor Aero Research Lab (CARL) investigates gas turbine aero engine fan
and compressor aerodynamic/aeromechanic performance to enhance understanding of internal
flow physics and enhance feedback of results into the design process. The CARL conducts
numerical experiments using a variety of government and commercial design tools and CFD
solvers on an in-house computational cluster and supercomputing resources provided by the
DOD. Numerical simulations are mined for flow physics, compared to experimental datasets,
and formulated into models for design tools using a variety of linear and non-linear techniques.

Current research focuses on the aerodynamic/aeromechanic impact of flowfield non-
uniformities. Research interests include fluid-structure interaction simulations, demonstration
of scalable solvers using HPC systems and codes, multidisciplinary design and optimization,

novel design techniques, and development of models for improved design.
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