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Abstract: Mean-flow-based (MFB) modelling is
increasingly used to study turbulent shear flow,
with applications ranging from low-Reynoldsnumber, incompressible channel flow to highReynolds-number, compressible jets. The
framework, most often cast in resolvent, or inputoutput form, holds promise for the improvement of
our understanding turbulent flows, for the
elaboration of simplified models and for the
conception of experimentally viable control
strategies. The talk will overview four recent
developments. The first concerns an ambiguity
associated with the fact that the mean flow is not
a fixed point of the Navier-Stokes equations. This
observation illustrates how results of MFB
modelling
should
be
interpreted
with
caution; it highlights the importance of carefully
considering the non-linear forcing terms implicit in
such models; and it opens up new possibilities for
model optimisation. In the second part of the talk
we use the jet-noise example to illustrate how the
MFB resolvent framework can be tailored to
explore and model the mechanisms by which
turbulent flows drive an observable of interest. The
two final parts of the talk address sensor-based
estimation and control. We propose a
resolvent-based linear estimator that can be
constructed for flow systems of large dimension,
and which provides optimal linear estimation for a
given set of sensors. We close the presentation with
an experimental demonstration of linear, closed-

loop control of stochastic disturbances in a
turbulent jet.
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