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LDV measurement of turbulent channel flow controlled by an active feedback system
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Takashi YOSHINO®, Yuji SUZUKI" and Nobuhide KASAGI*
‘Department of Mechanical Engineering, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113-8656

A prototype feedback control system for wall turbulence is developed and evaluated in a turbulent channel flow. Arrayed micro
hot-film sensors with a spanwise spacing of Imm are employed for the measurement of streamwise wall shear stress fluctuations, while
arrayed magnetic actuators with 3.2mm in spanwise width are used to introduce control input through wall deformation. The fre-
quency response of the sensors and actuators is found to be reasonably high for the flow conditions presently considered. Feedback
control experiments are made in a turbulent air channel flow with the aid of a genetic algorithm-based optimal control scheme. It is
found that the streamwise mean shear stress is decreased by up to 4% among 200trials in 20generations.
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Shear Stress Sensor

Fig. 1 Prototype of the feedback control system with arrayed
sensors and actuators.
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Fig. 2 Magnified view of wall-deformation magnetic actuator.

Ambient

Fig. 3 Constant temperature circuit of micro hot-film shear stress
sensor with ambient temperature sensor.
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Fig. 4 Spanwise two-point correlation of the streamwise shear
stress fluctuations.
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Fig. 5 Streamwise mean sher stress dependancy on ambient
temperature at Re =300.
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Fig. 6 Cost function based on streamwise mean shear stress versus
generation of the GA-based control algorithm.
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