21 4 Vol.21 No.4
2006 8 Journal of Aerospace Power Aug. 2006
: 1000-8055 (2006) 04-0675-5
( , 210016)
PIV
f =400 Hz ,
f =500 Hz 2.6m's
48°
: . PIV
1 V231 3 DA

Experimental investigation of primary-flow vectoring using

paralld sdlf-coupling jets

LI Nian, ZHAN G Kun Yuan, XU Jinglei , SHA Jiang

(College.of Energy-and Power’,

Nanjing-University of Aeronautics and-Astronautics; Nanjing 210016 , China)

Abstract.: In order to investigate the-influence-of salf-coupling jet on the vectoring of the pri-
mary jet , paradld jets‘arrangement-were adopted. The slf-coupling jet exciter isparalld to the pri-
mary jet and the formation of a low-pressure region between the jets results in a deflection of the
primary jet towards the/exdting jet. The PIV experimental study shows that for f =400 Hz, the
momentum-flux of the saf-coupling jet achievesits maximum value, while the boundary of the pri-
mary jet reaches its maximum width due to the strongest suction ahility to the environmenta gas.
However , the experiment indicates that for f =500 Hz, due to the sdf-coupling jet exdting, the
maximum 48 vectoring of the primary jet with aflow geed of 2.6 m/ s achieves.
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er; jet vectoring technique
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Fig.5 Schematic description of flow vectoring

induced by the synthetic jet
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Fig.7(b) Image of primary jet vectoring by

synthetic jet actuator

L 1

21

}

=400 Hz

9
H
Mo
9 (a)
4H, ; 4H
;10 H ,
9(b)
400 Hz, y/ H=15

4(c)

30

Fig.8 Locationsof jet boundaries based on
half maximum streamwise velocity

(b)

10H

35

(a)



4 PIV 679
= 2.50p vat ot
g E oo e
g 2.25f i, e
g’& 2'20} j‘/[ ’.ﬁn-“"":::“l}-a: ""Mq
‘1'3_6_\’ 175: ,n-l / L .‘ll/‘i:“;t:;:‘bn
K OF e TN g
2 150F,, i g
ﬂ- E£ el g i
=T 125F] ~ b
i2 f e f=300 Hz 30F
a1 1.00f ~eoee f=400 Hz -
=Y =500 Hz 20f -
& 0759 . . N & f-400 Hz
H 5 10 s ok
y/H Sl \‘I\l‘Ll‘\l\‘\ il
60 80 90 100 110 120 130
9(a) x/mm
Fig.9(a) primary jet centerline streamwise
. o 10(b) f =400Hz
velocity distribution
Fig.10(b) f =400Hz Time averaged primary vector
100 flow fidd
90”;
80F 700
70; £
_ 60F 601
§ 50F t
40k SOj
30F g 40k i
2 £ 2
10F 2% 30'E'; %?/
L |
25 ¥ ;
/=500 Hz
9(h) 5 L Y )
Fig.9(b) primary jet momentum flux distribution 60 70 80 x/?fm 100 110 120 130
f =400 Hz, y h=41 10(c) f =500Hz
, , Fig.10(c) f =500Hz Time averaged primary vector
flow fied
10 , f =400 Hz
f =400 Hz ,
70 ,
1
Reuwe Rewe =
0. 72X Uen x HO ! Uem
; O=tg"QxAy), ©)
1
=300 Hz Table 1 Resultsachieved in 3 cases
ST o _Cee  f 0 Raw  MaxM/mp
x/mm 1 300 39 232 61
2 400 a4 230 99
10(a) f =300 Hz
_ _ 3 500 48 231 72
Fig.10(a) f =300 Hz Timeaveraged primary
. f , Hz; M/ Mo
vector flow field
_ 4
10(b) f =400 Hz

; f =500 Hz ,



680
, f =400 Hz,

y/ h=65 4.0,
, f =400 Hz,

4.5,

f =500 Hz 2.6 m's
48°
f =400 Hz ,

[1]

[2]

[3]

[5]

Kral L D. Activeflow control technology[ R]. ASME Pa-
per No. 2001 - 18196.

Michael Amitay , SmithB L , Gezer Ari. Aerodynamicflow
control usng synthetic jet technology[ R] . AIAA 98 -

0208.

Smith B L, dezer Ari.
synthetic jets[J]. Physics of Fluids,19987,10(9)-2281 -

2297.

Smith B L, Gelzer Ari. Jet vectoring usng-synthetic jets
[J]. J. Fluid Mech,2002, 458:1-34.

Yao Chungsheng, Chen Fangjenq,Dan'\Neuhart ."Synthetic
jet flow field databasefor CFD validation[\R]. A1AA 2004 -

The formation and evolution of

(6]

(7]

(8l

(9]

[10]

21

2218.
, , . [J31.
,2000,40(12) :86-89.

LUO Xiaohing, L | Zhixin, Guo Zengyuan. Anaysisof the
mechanism of synthetic jet formation [J]. J. Tsinghua
Univ. (Sd & Tech) ,2000,40(12) :86-89.
[J1. ,2001,7(2) :116-120.
LUO Xiaohing, LI Zhixin, Guo Zengyuan,et al. Desgn
and analyssof synthetic jet actuated by piezoelectric actua
tor [J]. Journal of Functional Materials and Devices,
2001,7(2) :116-120.

[J]. ,2004 ,25(3) :199-205.
LUO Zhengbing, XIA Zhixun, HU Jianxin et a. Numeri-
cal smulation of synthetic jet flow field and parameter anal-
yssof actuator[J]. Journal of
2004 ,25(3) :199-205.

Propulsion Technolohy ,

[J]. ,2004, ,25(5) :405-410,

LYJO Zhengbing ,.ZHU Bopeng;XIA Zhixun, et a.Jet vec
toring usng synthetic jet actuators[J]. Journal of Propul-
sion Technolohy ,2004 ,25(5) :405-410.

b
[} ;2005 ,26(3) :248-251.

Li Nian .ZHANG Kunyuan ,XU Jinglei. Experimental in-
Vestigation-of primary flow vectoring usng parald syn-

thetic jets[J]. Journal of Propulsion Technology, 2005,

26(3) :248-251.



