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Abstract: 
 We shall review enablers for low order fluid flow models, motivated primarily by the needs for models 
accessible for feedback flow control design. In such models one aims at capturing key large scale features of 
flow dynamics, that may be relevant to actuation decisions, but is far less concerned with fine details than when 
the direct investigation of fluid mechanics is concerned. We shall review three examples of modeling 
frameworks: Mean field models capture the two way interactions between fast fluctuations and slow base flow 
variations in the Galerkin framework. The mean field model serves as a Galerkin model counterpart of the 
Reynolds stresses, it captures natural and actuated energy balance over attractors, and acts as a nonlinear 
mediator between high frequency actuation and lower frequency instabilities. Finite time thermodynamics (FTT) 
is  a dynamic framework for the statistical physics closure for the first and second moments of the flow field 
based on reduced order Galerkin models. The FTT enables a statistical energy dynamics resolution, even where 
detailed instantaneous  flow field representation is difficult, or unnecessary. Finally, the simplest framework 
consists of auxiliary traveling wave models that enable a robust coding of phase and amplitude relations between 
the sensor readings and periodic actuation. Auxiliary models provide an easy and robust implementation of 
feedback flow control. Simulation and experimental examples range from wake flows, the flow over airfoils and 
a backwards facing step to the free mixing layer and  homogeneous shear turbulence.   
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