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Abstract

Fluid systems that consist of an n-periodic array of identical subunits are ubiquitous in many
applications, ranging from turbomachinery to combustion systems. The study of this type of systems
has mostly concentrated on the single-unit dynamics with periodic boundary conditions. In this
presentation, we concentrate on synchronization effects across subunits and develop a mathematical and
computational framework for the quantitative study of macro-behavior that spans more than one unit.
Modal and non-modal spectral analysis will be generalized to capture synchronization effects, and
examples from turbomachinery research and annular combustor geometries will be presented to
showcase the framework
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