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Feedback control of unstable flows: a direct
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Obtaining low-order models for unstable flows in a 5
challenge. Inths study, we show that the Figensystem |
the resulting modiels can be used to design robust stabi
body, equipped with body-mounted actuators, 2nd sen
first obtained using approximate balanced truncation.
unstable lows by directly applying the ERA to the open-
the nonlinear flow to 2 small impuise. U
proportionl and e Ioap-shaping controller. The d
even from the nonlinear vortex shedding state and n s

1 Introduction

1.1 The need for low-order models

Over the last few decades, the aerospace and automot
Indeed, great promise lies in the modification of
enhancement, mixing optimisation, etc. A plethora
external source of energy) have been applied with great
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stematic and computationally tractable manner has been a long-standing
ealisation Algorithm (ERA) can be applied directly to unstable flows, and that
ising feedback controllers. We consider the unstable flow around a D-shaped
ors located elther in the wake or on the base of the body. A linear model is
1 i then shown that it is straightforward and justified to obtain models for
oop impulse response. We show that such models can also be obtained from
sing robust control tools, the models are used to design and implement both
esigned controllers were found to be robust enough to stabilise the wake,
me cases at off-design Reynolds numbers.

ve industries among others have developed a keen interest in flow control,
synamics of fluid flows for drag reduction, stabilisation of fluctuations, lift
oth passive strategies (with no energy input) and active strategies (with an
success in a large spectrum of applications. The reader i referred to reviews.
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