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Abstract: Turbo-machines have wide application ranging from aircraft engines, power 
generation turbines to reciprocating engine turbochargers and oil & gas equipment. This talk will 
briefly cover the operating principles of a few different type of turbo-machines followed by a more 
detailed treatment of heavy duty gas turbines. Design tradeoffs between aero, thermal and 
structural domains for the hot gas path sections of the turbine will be briefly discussed.  The 
second half of the talk will focus on emerging trends in the areas of aeromechanics and 
vibrations of turbine blades. The critical role of friction damping in mitigating forced response and 
flutter risk in aft-stage turbine blades will be highlighted. The computational cost of analyzing 
nonlinear friction dynamics with commercial FEA tools proves prohibitive for almost all practical 
applications. Such analysis can be done using reduced order modeling techniques in conjunction 
with efficient solvers working on the principle of harmonic balance. These state-of-the-art 
modeling techniques will be presented along with observed effects typical of nonlinear systems 
such as skewed frequency response curves and presence of multiple solution branches.   
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