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Fig. 1. Backscattering mechanism of acoustic waves [4]
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Fig. 3. Nozzle geometry and solution domain dimensions [10]

G dw line (g3as o aSwd P JSUS

Fig. 4. Three-dimensional numerical grid

Wbz g Sl 4 degl cassls S lord &l J5b 15T
Yoy Jae 5 V] mope b alie cwlonds Gl b JBs
oy p8 ol o oalasiwl )35 b > cpl (sl i3 aild S g 5lwand
(i P 2 > (Sen I liselol (gl g Libge o/ v e o0 bl >
loygls & JSG 50 Caslosds Gl Yoo )1S5 slaws jiSlas pl8 )

odnlio .ol 0ad duwnlde [V+] @ ye 3 29290 JSI Lyl IS s pu

[Velazse b gilas cosl piodkio YO 5 j00 VO plyy 5 4y 3231519 9
oS Ve 9 )bVl e 4 36 (69959 )0 s sled 9 LS
D9 g ads )l ) lame 3 Sl &S 0ud (05 g Cusl oad 4B S jlai )
olosbul Jobo V58A- -+ L5 sneSid fly ¥ S5 & a2

OPe oo slialy 3 Joho V¥ oo (nl 51 4" conlons 435 Jlas >
5 1%en Cuond ) ool cnl 5 Joho Voo e dgas sl 4857118 >

YA



YoAY B Y2Y asio AP ) Jlo A ojlaids dF 093 (pS pool Sl oawidines 4y i

E| I i

100 280 460 640 820

vi(nvs):

’

.

1000 1180 1360 1540 1720 1900

(Oml JSd) polo @l b (YU JSGE) [V ] @2y 1 ol oo pu (510 )51 e .0 S0

Fig. 5. Comparison of velocity contours between Ref. [10] (top) and obtained results (down)

sl 035 001>
9 28 B b BgSee iy cpl 0 e (Sl g aunlie
943 o0 L (025 ol b ogd sllad pols IS (giluand s
i 0Lyl oy gl b o yhg S (S )LiS el MBS ity
e celld alie Loy 9 @l b ol LI mls ol cud

ol (225 5 b gy

oo o -0
ol ods QLsl 8lg slal b cuslite ailiyy slol ¢ yimghs ol 52
odalio JBA JSG 0 co lys 0SBy maw ¢ 4l dwiis
VO gl g oV lad &y Jbg e dsled U dilginl S ol dwiin .l
9 5 ¥ ogige (2e)s Ca JS logS 0aiS B yoie el Al e o
VO glad ) (glo,S om cuwdygd o olise ol YXY M o 02 ol

ol ol 48,8 (L5 45 (e

Yo

&b wle Bl p3l Jo ) o (line Ol 4 395 0
R NI EVIRYS

[Vl e re 2 29290 JSB L pols )5 o pr slygsls & JSU 5
Pl o 3 e e Clyuss a8 308 0 odbliie Cawl 00 duslis
)l i 3)90 @ ye gl b (omolie illas

J> 0 ol ml Gl plusbl g end plodl Gluslie 4 a5 L
ly SitogsT & bgpye Slulxe i sl Jlayssp jlael I ol
Sire oWl gy 4 SawgST U el p3Y (6399 leMbl ly plog]
Voo dagh ofeveed Jloj p8 L oLy ob...,o e gilwans 3«
& gilwdd gl (92959 slaodly O|9:“° 4900 b w8 ol
Sl (sligg > Fya Verr B Ve uilS 3 o350s > (5550 lall gy
b alols 5 pissSee gy )]
Cap 420 A0 9 VO Fo FO ¥+ (gblyj 3 J3b (295 350 5l ol

& b aliie .ol 0as odlimnl Py 0



SPL/dB

VoAF B YY) dsio OF) Jlo & o)lod OF 6,95 ¢yusS pool SilSo _pusiges 4y ol

Overall Level
Pressure Ml.cl] nitude RMS

ref=2¢-5 Pa
145.2

1421
139
136

8131 Co SuiuwgST (g jlwdnmd 5 Coo ,Lid euls & IS

Fig. 6. OSPL in the acoustic simulation of free jet

125
120

115 -

Experiment

— Zhang [16]

105 : | ‘
| il e

110

95 -

90 - 180°

ol gdus U Lol Co 38 dmulie Y JSUS

Fig. 7. Comparison of free jet noise with the present numerical solution

Yoy



YeAY B Y5) dio MY+ Jl.u: A b)lo.a:) oY 0y93 ;)g..s)uo‘ LSAJKA gd.xu.e{o ‘b)u:.;

= Y&

Co ol 0AS U yoxie ol g ali p dlal A UK

Fig. 8. Dimensions of projectile and jet flow deflector
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Table 1. Spatial coordinates of microphones
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Table 2. Comparison of sound pressure levels at different frequencies for different numerical grids
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Fig. 11. Velocity contour
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Fig. 13. CFD and acoustic simulation interfaces
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Fig. 14. The fluctuating surface pressure curve
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Fig. 15. OSPL contour over the vertical interface a) Vertical interface of the projectile without jet flow
deflector b) Vertical interface of the projectile with a jet flow deflector.
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Fig. 16. OSPL contour over the horizontal interface a) Horizontal interface of the projectile without jet
flow deflector b) Horizontal interface of the projectile with a jet flow deflector.
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250 Hz
Pressure Magnitude RMS
ref=2¢-5 Pa

Fig. 17. Sound pressure contour over the vertical interface at 250 Hz. a) Sound pressure contour for the

projectile without flow deflector at 250 Hz. b) Sound pressure contour for the projectile with flow deflec-
tor at 250 Hz.
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Fig. 18. Sound pressure contour over the vertical interface at 730 Hz a) Sound pressure contour for the
projectile without flow deflector at 730 Hz b) Sound pressure contour for the projectile with flow deflec-
tor at 730 Hz
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Fig. 19. Sound pressure of microphones at each frequency
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