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DNS of Feedback Control for Drag Reduction in Turbulent Pipe Flow
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Active feedback control of turbulent pipe flow is studied by means of direct numerical simulation (DNS). The active
cancellation control scheme proposed by Choi et al. (1994) is tested in the DNS of turbulent pipe flow at low Reynolds
numbers. The drag reduction rate attained is found to be almost the same as in the case of turbulent channel flow. Then,
the control is applied only partially over a limited length in the streamwise direction. Although the local skin friction has a
complex distribution, the total drag reduction rate is almost proportional to the ratio of control length to the total length.
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Figure 2 Active cancellation.
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Figure 3 Drag reduction rate vs. detection plane height.
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Figure 4 Reynolds stress.
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Figure 5 Normalized drag reduction rate vs. control length.
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Figure 6 Streamwise diztribution of skin friction coefficient.
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