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Abstract: Swirling flows feature a
remarkable richness in flow instabilities such
as centrifugal instabilities, inertial waves and
global helical modes. Likewise, swirling
flows and their instabilities are of high
technical relevance and need to be understood
and controlled. E.g., swirling flows play a key
role in stabilizing turbulent flames in modern
lean-premixed combustion systems, they
occur in hydro turbines where their
instabilities cause severe pressure oscillations,
and they contribute to the wake recovery of
wind turbines. In this talk, we briefly review
the main characteristics of swirling flows and
their instabilities. We introduce the
methodology of linear stability theory for
turbulent flows and our approach to model
coherent structures. We then dive into the
field of lean-premixed combustion and
discuss recent research on prediction and
control of hydrodynamic instabilities in swirl
flames and their interplay with combustion
instabilities. We will put a focus on highReynolds-number, fully turbulent flows at
industry relevant scales, but we will also
make detours to DNS based fundamental
studies.
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