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Original Research Paper The far-field acoustic signature of transient impinging jet is experimentally investigated in this study.
Received 07 January 2017 Feedback loop mechanism which is an acoustic resonance mode generated by the reflection of jet shear
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- ‘ layer noise from the impinging plate and affecting jet mixing shear layer, is also investigated. The
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stagnation temperature of jet is increased by means of a reflected type shock tube up to 950 (K). A
convergent-divergent nozzle generates jet with Mach number of 1.4. The far-field mixing layer noise of

Keywords:

Aeroacoustic this quasi-steady free jet is compared with the results of steady state generated ones. The acoustic signal
Transient Impinging Jet of this transient jet is investigated when it impinges to a normal plate. It is seen that every specific
Shock Tube phenomenon has its most powerful acoustic signature at a distinct angle relative to the impingement

Wavelet Transform

Feedback Loop Mechanism point. The time-frequency investigations by the means of wavelet transform and related scalograms

reveal that the sound wave generated by feedback loop mechanism is tonal and continuous in time
compared to the acoustic signals of the jet shear layer that are seen as the intermittent acoustic events in
the far-field acoustic scalograms.
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Fig. 1 Schematic illustration of a) reflected shock tube b) the
associated x-t diagram [19]

— ol 513505 53 Zlael St (0 (lSiai] (sl oe alyd Sslods (Gl 1 Y
[19] oL;

SialosT alowl gl ol Pr L2 B lgs 55 Lid o5 Coond 45 35800
4" blasl 55 o 09d oo pogie @515 45 By ed e Sl M
ol oo Gal8l 1) GralesT 0,50 55 (slos 5 ,Lid glar o zse 0900
OSxis g 00,5 5,95 LidnS Ceond olel amas 4 lay s zae
Seg 4 ,Lad cnl eSTams se (il Bl 5 Led g Les Touome § 09 e
300 b 53 w500, pagte |y JU 53509 pS1800 Ui oty o oel
—Ob Jloges 50 wiald ol (ooled 398 0 JSi5 J3U Lamgi Slai 090 2o
aS o pdy Oygo SlaeS @ Wb (b el oad ool las 1 S e
Hlesl goa & olad o b (VR) (olSil sley 90 9,52 51 o
@ lidy Cwnd 5 oS 5wl jslie (ol sl ks o525 & (Ver)
Slaye goe dg) Dygo (al )3 09 PE=Ps oSS98 S L s laisS
& 3gbe i Sy s cnl o)l T sl bos" s Masl
Sgd w392 aml o Sl Gyl zae glp (SeiwsST Gulal
L, [2120] wiS e olos mhaw jl cilasél s 90 14,0 7o b

il 3, (1) bl 45 098 0 L3 Sbey >ob

1
%zﬁ 1+(y21_:)(2_2_1) . @)
)

ol (7) b () Ly, 5 @5 <laSy ln (1) akf, 5o
(2l oo pade 518 5 Lad so oy Ll ol o) [21] 595 o

P= PHe]ium_+ Ppir (2
Pielium = XP4 _ 3)
Ppir = (1 = )P, 4)
my, =4y +28(1-y) (5)

_ xCp(Helium) + (1 — x) €, (Air)

Ya = xCy(Helium) + (1 — x)C, (Air) ©)
_ 1

_ Va 2

Ay = [m_4RT0] )

il by lisres 9,65 5 3l 23U e anany blas YU slales
aslome sl lizmen 53 Jsb Jsesd 5 )l 057y SitasST L o
L& gl 55 85 Jlo 5o 5 o 005 Los Galjil b o 550 (S0
Abo ;Ja » uS.....,..:;T )L...S CJG"‘" d)ja)l_ﬂ L J;LAGA szl; RS y9
Lo Gaal38l b awg b sl 5 (c56 Glao YU slo il )8 10 595
aio )l co Aol a5 s o ol o il L8 0 g 09l e Ssed
alols o ol b Jg 0gd o0 Too malS Crge Loo iulidl sl Sl

2 SesST e (59 2 1) 928 Sl 2 2010 JLu s sl
(W & o 43,0 90 0,55 1 damins aigly bbb 5 0,5 (59,55 0 S
1030 b aiio p5 &)l oo lawgs a5 o slos (18] ols sl
3 2l B s

Slyo zge Ay b YU glo L co oy adlas ol o
o3l s o Co ClgSy 09,5 4 az g b sl ool adgi cwlSl
Jio.\ﬂ Sldbewg a0 Ty Aol (Gl 4 cod) la s T L Lo
ol e &Sl W azg bl ol ol Sse (61,05 Sl ey slp
g oxd (b olpl )3 b sl Sl (WSl Glaye zae Ayl anllae
Slays gse dyf colo s (b wis) lal o 2855 8 ralesT o s
4ol job 4 14 2lo sas 5 (9lS 950 (98w slad b e ags cur
o Casdyzd j0 00wl Cawd & Sgo gl aebl o 058 e 0dls Zisys
ol 00 dslio Ll Sliugas b oad oy co 5l ol g b ol
ol 413§ (SaS diwgy Sge b 5l ol Jol> Dso cwp Cu
O Cas ) 65380 Sledbl ods] Cawd a4 (65l sl loges ol
s e 8 Lo Ll o FRT 6801 51 ool cows 4 b (slo loges
5 E9yp abod 0 Clo amis 4 50,55 Co | Jols Dge aaldl o
@429 b0pS o I8 (ouyp g anlllas 990 LL 4 S JSAT s
oy 3l Jol> Dso lail cyz o,y cads plxil ldllas 3508
ol g Gre sls,Seilal e IS 4 gg,h abiod o Jge alise
Gl 333500 D90 0595 alals 4 Cond @iz Lo o dllie

Sl o ggo 4y (PIsb 2
o Slp (Bl Gl e goe Ao cSlo g (b anlp e cnl 5
Dgd o 03l g o JuSis adgl e 10 0,5 o SitwsST ylowe
sae 5 pelS 950 Lb 4l co oS slos a5 sl ol bl Gas
Slayo zgo Ay (b 0 mpe a5 b (Jlowl bluwsh) 1.4 4T #L
Senlindge y Olasein L LL as co )18 5 loy a5 conl cpl wlSal
a3 S S i 5b adl> a8 asb lojlasl a4 wb iolesT e (63,95 5
s %005 5T ol 151,300 Lawgs algd T Lid oS 5 ' Jlady Ceend il
el 51 mr OF 095 Elgel Sased g g5l Sled S g e lax
el o ools i 1 Sy Lol 151,86

58 5 oelds 515 51 S5 L Lidyy Coand ol o tolesT plxil sl
ol ggd90 ol oaraslis Lad sl (59, » U cedle) Py lis b
L (Gl pdo 5 1s0 51 0S5 Ly Ceand o oud ool I8 a5

* Expansion fan
® Contact Surface
® Tailored Condition

361

! Driver
2 Driven
3 Primary Diaphragm

2 o)laids 17 095 1396 i)l (oo Suille wiie



Ve 9 o oie Oledl

i JaSids A9l Jalie )3 ks Ao &3 Vb Lo 90 F9dlo (53995 34 an )3 390 gl gilis o975 Asnlline

%" EndPlate

NozzleSection

Fig. 3 Mach 1.4 Converging-Diverging nozzle installed at the end plate
of the driven shock tube
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