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In the analysis of the mteraction between extemal periodic excitation and unsteady
separated flow in controlling the floe separation, a new nonlingar approximate model
has heen estahlished. This model is nsed to deseribe the typical chaotic and coherent
characteriztics of @ separated flow such as small- ar Targe-scale vortices, the injection,
and  the patiom of the kinetic energy hased on a simulation of a simplified
cross-direction motion of free shear flows, This study presents an appropridie treatment
ter simulate the external periodic excitation and wses the maximmn Lyapuney exponent
to cvaluare the degree of flow ordering in the different control stares, The results of
the momlinesr model are compared with experimental and numerical results, showing
that the nonlinear model could he used we effectively explain the behaviours of
chaalic NMows and investigate the rules Tor contralling separawed Tows, In addiaon, as
shiwn in the nonlinedar approximate model, the self-synchromization of unsteady flow
separaton and peridic excilation has been analysed, Initially, the rescarch provided
an explanation of the self-synchronization mechanism, which cites that the effects
ol the separated Mow cantrol are independent of the phase dilfcrence between the
periodic excitation and the unsteady fow, The characteristics of unsteady  separated
Mivee cantrol have also heen presented in this model, where the corresponding larpe
eddy simulation (LES) was used [or separated Qows inoa curvid diffuser. The proper
orthaganal decomposition (POTY methed was used w analyse the difference between
sepaatted vortical structures with or without perivdic excitation. The resulls showed
that the model and the simnlation had the same mechanism of fAow control as for
the sepurated Ouws, The pedodic excittion wansfonns the original cliaotic Qow
intr @ relatively ordered flow and decreases the magnitude of the chaatic unstahle
vorlices, rather han completely elimivating the vortaees, while Qow mixing is reduced,
inducing less energy loss.
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