22 4 Vol.22 No.4
2007 4 Journal of Aerospace Power Apr. 2007

: 1000- 8055(2007) 040588 06

PIV

YOI, ®IRE, wEE F A&, KET
( . 210016)

PIV

: ; ; PIV;
: V231 3 A

Experimental study of flow field in twin circular synthetic
jet arrays wsing PIV

SHA Jiang, XU Jinglei, LIN Churmrfeng, Ti Nian, ZHANG Kun-yuan

(College of Energy.and Power Engineering, Nanjing University
of Aeronautics and Astronautics, Nanjing-210016, China)

Abstract:” A P1V experimental-study of flew structures of synthetic jet arrays which had
different\orifice spacing was carried out. To-capture the instantaneous flow velocity vectors,
the phase locked technique 'was designedfor the experimental system. The experiment ima-
ges show the complete forming process of single jet synthesized by the interaction of vortex
rings produced by/twinsynthetic jet respectively. It is found that the spatial distance needed
for synthesizing is varied with the spacing of the jet arrays. It is similar to the conventional
2D jet that the crossvelocity profiles at different stations after the synthesizing position are
self-simulation. The property is also suitable for the lateral sides of jet arrays in the synthe

sizing distance.
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Fig.1 Schematic of synthetic jet actuator
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Fig.3 Instantaneous velocity vector
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Fig. 4 Time averaged velocity vector
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Fig.6 Self simulation of the cross stream

velocity profiles

10



PIV 591

6 - 6
$=2.5mm
—8— X/d=0.9
5 —_—— ,:Z(fzg 5 .s=5mn‘;/d=0 0
4 R — :’(/:l;lz 5 —— X/d=6.3
—— XId=26 4 —>—Xld=124
z —— ij:ig —e— X/d=16.1
E3 o L —6— Xi=303
S 3 IE —o— X/=48.2
=2
|
0
8 s= 2.5mm,
Fig. 8 s=2.5mm, the cross stream 9 s= 5mm
velocity profiles Fig. 9 s= 5mm, the cross steam
velocity profiles
, X/d=0.9 , 9(s= 5
8 (s=2.5mm) mm) )

,s= 7.5 mm

X/d=0.9



22

592
6r
:_ s=7.5mm
F —8— Y/d=1 8
r —a— Y/d=1.5
4F —— V=116
" —€— Y/d=20.55
2 3fF —6— X/i=31.28
S F —6— V/d=48.18
2k
ol
10 s= 7.5mm,

Fig. 10 s= 7. 5mm, the cross steam velocity profiles
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Fig. 11 s= 2. 5mm, the cross stream velocity

distribution after synthesizing process

, U
Un= exp[— A(y/yos)*]".
A . , s= 25,5,
7.5mm A :1.0,07 1. 0.

[71

12 s= 7. 5mm

—8— X/d=6.2
—=a— X/d=9.8
——=X/d=11.6
—6— X/d=15.1
—— X/d=16.1

12 s=7.5mm,

Fig.12 s= 7.5mm, the cross stream velocity

distribution in the synthesizing distance
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