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Abstract

An artificial intelligence control (AIC) system is developed, which consists of a sensing
unit, a central control unit and an execution unit, for maximizing the mixing of a turbulent
round jet. The sensing unit includes two hotwires placed in the jet, while the excecution unit
deploys 6 unsteady radial minijets injected prior to the issue of main jet. The central control
unit is based on a machine learning technique. Several control parameters are maneuverable,
including the minijet configuration, number N, frequnecy ratio to the main jet preferred-mode
frequency, mass flow rate ratio to the main jet, duty cycle o, and phase shift ¢ between
neighbouring minijets. The AIC produces four typical forcing modes, i.e. axisymmetric,
flapping, helical, and their combinations. The first three are achievable by conventional
control; the fourth is not, at least not obviously, which is associated with a complicated
deployment of the minijet configuration, N, ¢ and «. This mode takes the advantages of all
the mixing mechanisms of the other three and makes the jet column flapping and rotating
along with the generation of pulsed mushroom structures, thus outperforming greatly
conventional techniques. The results demonstrate the great potential of the AIC for turbulence
control. An empirical scaling analysis for jet control is also presented.
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