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An Experimental Study on Turbulent Boundary Layer Flow Control by
Synthetic Jet through Spanwise Slot

LU Lianshan, LI Dong, ZHENG Jie, BAI Yu, CAO Zhen

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Active flow control for drag reduction in turbulent boundary layer is a hot research field nowadays. In
order to explore the effect of the synthetic jet through a spanwise slot on the friction drag reduction of the turbu-
lent boundary layer of a flat plate, the streamwise velocity are measured by a constant temperature hot-wire ane-
mometer with and without synthetic jet. According to the measured experiment data, the mean velocity pro-
files, fluctuating velocity profiles, skewness and flatness are obtained respectively. Typical combinations of dif-
ferent frequencies and intensities of synthetic jet are selected to study the variation of the forcing effect in the
streamwise direction. The experimental results show that the skin friction drag reduction in the turbulent
boundary layer is related to the characteristics of the imposed synthetic jet and the distance between the local sta-
tion and the slot. The synthetic jet leads to an increase of the skin friction drag in the station close to the slot,
and as the flow moved downstream away from the slot, a reduction in the skin friction occurred with the tenden-
cy of firstly increasing and then decreasing. The reduction of skin friction caused by the synthetic jet of a higher
frequency is more than that of a lower frequency. The power spectral density and autocorrelation of the fluctua-
ting velocities indicate that the effect of the synthetic jet on the turbulent boundary layer decays in the stream-
wise direction.
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WA (A /S )
(me+s 1) (Nem 2)

AU
1.71 (5,6.2) 0.6175 0.4451 3.174  4.52

0.604 0 0.4258  3.037 0

(100,6.2) 0.6114 0.436 3 3.112 2.47

FEA TR 0.599 3  0.4192  2.990 0
5.12 (5,6.2) 0.586 7 0.401 8 2.866 —4.09
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