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Exper mental Investigation-of Flow Character istics
of Synthetic Jetand It"sPrel m nary
Application to Canbustion
ZHAO hong, YANG Zhi-guo, LOU Hui-juan
(School of-Jet Propulsion, B eijing U niversity of A eronautics and A stronautics,
Beijing 100083, China)

Abstract: The velocity distributions of synthetic jet were measured with Hotwire
ananometer. Experimental result show s that two distinct regionsexist in the flow -field created by
the actuator. Close to the slot-exit, themean centerline velocity accelerates dow nstrean to amaxi-
mum at distanceof gpproximately 10 15 slot-w idth,w hen signal frequency is 980 Hz and anpli-
tude is40V. A t streanw i distance larger than gpproximately 10 15 sot-w idth, the flow pat-
tern changes as conventional jet V elocity profile across the synthetic jet appears like the profile in
conventional jet, but velocity gradient ismuch large At the exit of combustor, excitation using
gynthetic jet can mprove the distribution of tenperature and decrease contentsof NOx Synthetic
jet is effective for active flow control purpose

Key words aerogpace propulsion system; synthetic jet; flov field measurament;
active flov control; actuator
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Fig 3 Schematic of expermental goparatus
) ) 59 mm, , ,
1 mm
4 1 L
TESTO 360
13
0 1100 Hz,
0 50V,
180° )
0.4m*/h , a
0.91.1,1.2
NOx
2 4
Fig 4 Relation of mean velocity w ith
21

excited frequency



4 515
é I3 L
2T 1,2 = K1,24' 3(1- Vz)meD4
K2 , 10. 2 21.3 E 22
pt Y yMa ,
;D ,
, PZT-5 ,
, 0.2mm, 50 mm,
500Hz 1044 Hz
: x/h=3 15(h , ( 5
' , 10 15V ,
4@ (b) : 0.4 , 1BV,
' ' 0.1 ,
, 375Hz 980 Hz
, 980Hz (14.2m/s
7 -
o~
6 Fas
o 23 :
= 5 e
7 2 '
1 rf (<10V),
e s mo 4 % (x/h 5); (> 25v),
BRIE (Vv )
(a) /h=3 10 15 ( o)
7
of e
,;; 5 - /
A N ,
% 3 i / 10 15h
B N '
& 2 /' ,
1t A 15 20 ,
o 0 10 20 30 20 50 ¢ 7 . x/h=10 15 '
By V J J
(b) x/h=15
24 (
.y )
5 375Hz
Fig 5 M ean velocity changew ith excited voltage ’
for excited frequency of 375 Hertz ’
, (0.5mm),
x/h= 15) 375Hz (8.4m/s x/h : (I1mm),
= 15) ( 8



19

516
6.5 10
L v —o— W EhER T
vj o BIBHIE 10V A o~ WIHLJE 10V
55k vA —a— BEE 25V gl f K o P 25 V
E ast fi v MR 40V '\g - 21 X —v— BUEIEE 40V
= [ = 6t
o f y x oo Y
w35 b= ¥
2 PN
= E& T E 0 Xm S v
L3y ~_ 1 q XAAA%\
- B————n [
0.5 L ; oo 0 s ) s 0 1 ) " . . ,
0 20 40 60 80 100 120 0 20 40 60 80 100 120
W& xh W7 & xh
(a) f=375Hz (b) /=980 Hz
6 ,
Fig 6 M ean velocity as function of the axial distance from exit
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Fig 7 Turbulent intensity asfunction of the axial distance from exit
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