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Instabilities of High-speed Impinging Circular Jets

°Jung-Bin Im", Young-Pil Kwon"

ABSTRACT

The characteristics of the unstable impinging circular jet were investigated based on the
frequency characteristics and the sound field of the impinging-tones. Two symmetric modes S1

and S2, associated with low frequency and high frequency respectively, and one helical mode H
have been observed by measuring frequency and phase-distribution around the jet. Radiation
characteristics of impinging-tone were studied by measuring axial directivity. It was founded that
the radiation patterns of symmetric and helical mode are different and it is toward the plate as the
impinging distance increased. By estimating the convection velocity of the unstable jet, it was

founded that the convection speed decreases with the frequency and its decreasing pattern varies

with unstable modes S1, S2 and H, respectively.

.M B
QYA E % FESL HUAEY HL9
ol AE9 HFEH EAAANY F dveltt. 9
¥y ZEAEY #F 7|E9 AFTEE AFZY AE
7t 78 Y g 2 W 2AsE hole-
toneol W3 ATV A: ;Lo 2% AE}
7Pt EWol We ¥Y xx Fe uaV

H
o ZEY o BAI}E FE
4o AL A AF 3
Ho] ME A@ste 7t 4 73 %9 25
do) gleE A M ZX(shock cell)oll &g A=A
(screech)&9 AF® Zo] gt} A&o)A hole-
toned SosE YRAES] EHA 2
219 Roeg wazonm zoxAE A
E A (symmetric) 25 9o FAAE =&
olgte]  wlgAA U H(helicaht HEHAH
(sinuous) E=7t UYehtEe Ho) wagous z
mool B4R EAY dE dA7E 2E® b}
Atk 2Eg9 AT A 2y Jd&HT
v A7ZARZAM vhsl(Mach)$ 099 1*2&1115011
& Ho9 Nosseir”el 977t Qou Aewizd

R
R+

+ B, FAYSE AT WY
e 39, FAURT 7 ATYD

o AFol FAHL FAL B AEY BAYSHY
of BaME ThEA Wt

ool MWL uhs} o] FELS Fas B
R BARREN BAME 2SSAEE FHO
2 we A7/ Aoy ohgse nEAEA o
# AARNQ Aol o|FAAA wskon B
A= RS 2 BeSHA BAAE Q
79wt gtk 2589 FASEHE 4357

AHMNE WRESE0 g 2ol W A

7 B@de QLT UL FPFoz AELE
U9l 06uio) ZH7b-e dA oz gFojsith
Agd"We FELY FHAFEY HYE T3

HAES ELHEAL B U E=9 vy 2=

7 dehte B9d 99 D BREE
Faseh 4% rVAE 23 Yee TANA
om BEd o WHREES BE S92 ey
AL RAFUT B AFE 2e aFdyd
Jate] ohgsel n& AYFEAES BAY ¥
=9 FFs% 2 54¢ THAG

2 A #

AFAAE Fig. 13 Zol 4871 (muffler), A
B F (surge tank), €3 =% (circular nozzle), H%
(flat plate), 2281 33 o]&h(3D-traverse)

- 256 -



B2o f2xBE

. 2E7E AR39
Al 2 & (self-noise) L & A3}

BB oA dAse =
Z

7] $18 Aoz Aol 1000mm, *E 200mm¢<! &
o] W g 76mm<! o3 Bperforated tube)
< AAE GFaT dBdAlolde FLSAEA
2"l g 2~ &(stainless wool)-& AT HAYaE
4ol 700mm, A& 76mm<l YEFY #og 287
£ F3dg EFE GASAIZ Yo AHel

100mm¢! 3l & (honey comb)& o Zatstyd

o A gae] Eo RaE d¥x=22 AFde
AE 76mm, 79 A& 10mm¢ i
(contraction ratio) 57.769] 2 xZ(convergent

nozzle)24 2742 93° ol Ado| Argd H
B2 e Hojrl 290mm, FA 4mmg)
7o},

Fig. 1
in an anechoic room.

Schematic of the experimental apparatus

ZE d3y& T3k (anechoic room)WEoA 3
%00 Fig. 13 o] 938 =29 F4Z o
sl +AWFoz JBL FAs%n FEAY he
A & F GFT/NE RESeY 4@
=& /497 29A nlo] A2 E(B&K type 4135)
o2 ZA3te FFTE 40kHz7bA #As . &
d R AFINE w29 FPEES T 8
o MAgAe) UY FedFAE AL ¢F
718 BESQeY FeAFAPIN =247
Zol Qe AAHAN 4, & =29 2EY
Pist i71SF Poo] W1l ¢4¥n] Ro] 23%¥ 187
2] "Wolxx= Eql 017 Ao = Z=AL F83g).

F3%4 £3A vlolaZEL Fig. 29 2o AW

(90 )_O_ETE‘] =& }E} %gi 30° ‘ﬂ'% Ig.o']%]_
120 "Rl FAAAT BFA BB ¥R

FAAH vlolag & Ags
FABEE A

g4 280mm

t clr

Fig. 2 Configuration of the impinging circular
jet.

fixed mic.
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Fig. 7 Phase distribution around the impinging
jet for the S2, H and S1 mode, respectively.
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