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Feedback Control of Turbulent Flow Field with State Observer
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Fig. 1 Feedback control system of turbulent flow
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Fig. 2 Geometry and coordinate system.



Table I Computational condition.

Grid system Grid (A) Gnd (B)

Grid points N; X N, X N ;|20 X 10 X 1080 X 40 X 40

Time increment 0.05 0.025

Total residual at 0.01 0.015
convergence

CPU time for one time step 2 100
[s]

Pipe length L 4

Output measurement plane 0.3

Lous

Pressure difference Ap 0.0649

Standard Reynolds number 9000
R
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Fig. 3 Mean velocity vector field.
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Fig.4 Convergence of the observer to the
standard solution. (Kz=4)
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Fig. 6 Square duct with control holes.
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Fig. 7 Computational result for feedback control of

turbulent flow.
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Fig. 8 Comparison between feedback control
systems with and without observer
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