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PIV experiments on vector deflection control of lowspeed synthetic jet
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(1. School of Civil Engineering and Architecture , Southwest University of Science and Technology »
Mianyang 621010, China;
2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Synthetic jet actuators with beveled orifices have been installed on both sides of a
two dimensional rectangular jet wind tunnel, and have been adjusted to an appropriate angle. On
the premise that the Coanda effect is not formed in the main jet, the main jet shear layer is
induced by the unsteady disturbance of the synthetic jet, which causes the deflection of the main
jet. By integrating with PIV test, the time-averaged flow field has been tested for low speed main
jet controlled by synthetic jet actuator at different forcing voltages and frequencies. The results
show that the active control of main jet vectoring deflection can be achieved only with the change
of the forcing voltage and frequency. With the increment of the forcing voltage, the proportioned
vectoring control of the main jet can be obtained. Forcing {requency has a significant effect on the
vectoring angle of the main jet, and the maximal jet vectoring angle can be obtained at the
resonance frequency of the actuator. Through "on - off" control on both sides of the synthetic jet
actuator, the switching control of the main jet vector deflection can be achieved, and the process
is continuous and controllable.
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Fig. 1 Two dimensional low speed jet wind tunnel
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Fig.2 Synthetic jet actuator
1.3 HBRXEREES PIVIEEE
B AT VAR B S VAL O o i e 5 ) PTV S0 4%
mE 3 fims.

50mm

h

|

R !
Il

!

! SJA1

S fccmam P

| R PIV 511 4

B3 HRXEREIEGHKEEE

Fig. 3 Experiment installation of vector deflection control
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Fig. 4 Influence of actuator installation angle
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on the velocity distribution of the main jet
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Fig.5 The variation of PIV time-averaged flow field of the

main jet vector control with the forcing voltage
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Fig. 6 The variation of time-averaged velocity field of the
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main jet vector control with the forcing frequency

2.4 A FET TR A% AR B VDB R

THI TR U=8V, /=53 Hz, Uil 7 47
DI il 1 PTV R IR0 3 550 2R o i 7 1 25 i 12 37
AR et B NI R AT DU L 2 b O % TAE
IRy 32 R IAL 16 b D0 A Al e 5 B S AT 0T T D38l 4% O
[ Fsf 5 DA L W358 Dl 45+ ab P 32 55 32 T 4 328 ¥ e 0 )

[T T T ]
Speed: 0 1.8 3.6 55 73 9.1

yt

SJA2 i SJA2
|

ON! /

I »
- !,'_‘,:./f

OFF1

»

SJAI

(a) Casel (b) Case2

ZERo A ¢ A U AR A O R S O A 45 T Y PTV SE S 5T 25
y1 »1
i SJA2 i SJA2
i i é‘
OFF? OFFE
V. x : 19 < V. .x : ov’
- ———_
OFF! OFF!
SJA1 SJA1
(c) Case3 (d) Cased

(e) Caseb

(f) Caseb

7 ESRAERBESNPIVERSEED
Fig.7 PIV transient velocity field with the control

of main jet vector deflection
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