Yo FY B YO amio 5l ATAS lis) Fo lods Fals b lsa 5 SolSe 4,45

aasl co S 3l Jols glaws goue g3ludoe
SaiwsS T 65901 3 osliiwlly

Tosl 40 gl oyl ' o2l pl Lo, "l oSl
Ladlgn  cwdige oaSiils Ladlgn  cwdige 0uSiils SlSee (wiigs 09,5
Syl o olKils sk il pal axles Sais oKl gy Koy

Slle gladlsn cwoige cole laf
OFASINYINS @b gsdy sl AVASIAN e 1l o g yb)

o3y

Flas 51 (Ko a5 il 5l sl ouds Ll (goas &)50 a1 (D30 550L) Gy Elo dlasl yo (g0 glael [Lazil 5 alsi oy 0l 50
105555 @YU Coal Sloniyy hlug (Ggo )ld) 330 (oibe wale] (ye (SS9l plie alSilenlss slaygise b 5o voe
S bl il oo (Gl ool 423 )3 L o ol Co s 4y aS) i Sl el slas (g3lidoe wead plol o 5 Bas Lol
ads yohite & Jor Y 3T 5l 5 lyz Ol J ln s, slaps (SRSl Jas 5l jslane nos o Sl dy e By, iy
L5 "C.F.W.N. Ohy e oY dolre o slabasd slace o polie dwle jglate 4y ol oo eolitwl (SiwsST floe (55l
el 00l s 5 dmlie lp Olr Ol (0850 9 e LAl J0 g Lid mha sladddyn (ale 3 el oad wd S
a3 oe 0L 1) (93 Bl Koo ptae alie )3 S92 g0 30 ol b s anlis

Computational Simulation of a Turbulent Jet Noise, Using the

Acoustic Analogy
M. Zahed R. Ebrahimi N. Seraj Mehdizadeh
Mech. Eng. Dep't. Aerospase Eng. Dep't. Aerospase Eng. Dep't.
Niroo Research Institute K.N.Toosi Univ. of Tech. Amir-Kabir Univ. of Tech.

ABSTRACT

In the present study the generation and the propagation of sound wave in low Mach number flows are
numerically studied. Since one of the major problems in aeroengine design is the reduction of noise pollution,
the exact prediction of sonic behavior is of specia importance. The target of this study is to ssmulate a leakage,
asafreejet. The basis of this study is the hybrid method for which benchmark Reynolds stress turbulence model
is applied in solving the flow field and the Lighthill analogy is used for acoustic field analysis. Meanwhile, the
continuous filter white noise is applied for solving the instantaneous velocity. Accordingly, the sound pressure
level profiles for axial and transverse directions are plotted. Comparison of our results with existing benchmark
datais satisfactory.

Key Words: Aeroacoustic, Sound Field, Lighthill Equation, Sound Pressure Level

mMzahed@nNIi.aC.ir :(5Xsealy oo g3) wi )| (ulid )5 -
Jbobeul ¥
JURICoWE ¢
4-Continuous Filter White Noise
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3 - Reynolds Averaged Navier-Stokes
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7 -Core

8 -Transition

9 —Fully Developed
10 - Round Jet

11 - Plane Jet

oolaul oas as Jol SYoles 5l oo jLacl (gl o
@l DNS g, 51 [F] 2,5 5 g8 onyles oo
oac 5 VAV #lo sae o add] Ggw 398 o Al
dnlre Dgo [l mlaus los S eolanl Yoo o j0gn
alie Lyls s alall b b ae> @il oad
sae b aasl co o uimen (0] wigj8 ool azals
Syse DNS ig, L1, ¥+ v jalsn) sae 5 -/ £
2l b s @l s a5 el ools JIE awy
OLSes 5 S yeag il awsgs 48,5 & j90 alSaLe]
SYey Ul o IVl o 505,Y ool axals [5]
S lae dale slp Sgle g elly JISEH oo,
(3aizs ol 3l Bua Lailes ST eolaul gus dw azad]
sl o ol e slagise (SataST (Sogll rals
DNS (5, 5l cadgs Glao py dslze sl lag]
S SS9, e Al Y 5 (Spet il S oalial
Sl w90 Glao g s S adlhae Dgo 18 o se
3 5o (A (L 5 Ly ioges aralone caged)S g,
sae g /% e sae b co owyp lp LES s,
PO LY IO N IRERCTEIT IRCRSC PN FEO I f RSV IO
YEeo jalen, olacl g ¢/ 2l dae b o S oy p
ale sl LES g, 5l gl asls g YYeeey
S g S s S eolaiul caws Suoy laslans
s, a5 ¢/ Flo due b aasl co S )]
Uil e g g3l5 50,8 addlls LES o, L1, VY- -
sac g /A gl sae b e ol LES i [yl
L ost laclsr G 9 23,5 oozl Y7o o jalsn,
3,50 (A islojl @l 5 9ig 8 DNS (29, slaclsz L
@ b 9> Gl Sgo jLid mhaw aisls 15 alie
O30S Gl R slagis, 5l el el
5 o bwst 45 TSNGR g, & olsis S0 shao
s g e s DAl i Ken 5 Lo VA S
ool sy ol sl 9,8 o Ll el o &l [¥-]
o1y gte (35 Jae (sl (Sl I (bl (eass
5 Flesae LIy oz s N Loy (Kol
S8 anllae 500 LES g, L feeee Vs, ue

4- Direct Numerical Simulation
5- Large Eddy Simulation
6 —Stochastic Noise Generation and Radiation
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12- Reynolds Stress Model
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15 - Particle Integral Time

16 - Gaussian Random Vector
17 - Reynolds Stress Term (Tg)
18 - Entropy Term (Tg)
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13 - Bulk Coefficient of Viscosity
14 - Continuous Filter White Noise
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21- Reynolds Averaged Navier-Stokes
22- Reynolds Stress Model
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