75 ool SlSo (owigee g pui

VOFY B VOV Slis VF ) o &V oyloud OF 0,93 ¢S ol CSlSlo pwino 4y pui
DOI: 10.22060/me;j.2022.20701.7296

2990 S 3 130 )5S uSin bawwgi 0,5 9 5y (S 2 LW (StuwrsST (g sl
Vb 45,50 (8998

Rype Lople Mmigd dllyy, ol golo

ol s il Slo tatao olSetsls «SlSlo ISl patore —)
IRl Gl (B 5) e oy g5 s g (uodizn S b ol ppasd g (ourdio 20y =Y

18,5913 ey ,U
VFeof-AleY bl
VN ¥R 1 6,555L
VN XN sl
VXYY 1o MT )

sheo J1 S slr 5 5o slacsiin S oloml Wojls (3558 Slaygise (sl o EalS 4y bgypo e 5 (pls8 i MS
Ol 3 Wload aiBlid (391,05 saygige (sl bo (RIS e dliwg 4 (gt 4 )0, S (lapuSin Bl o gige C
el 01 (il YU 38U L (48995 s9ige o (sl 00,8 puSe o g3 )5 9 3w lgn Gl LIS (Guios
Jao Sl tgdine by Jo sl dload 48,8 )5y (hgdan 5 Lb pdieSTy sandn Oyt (pS el pgh Vol
o3lil 1L (e (Sge jr5 wlie By 5l ¢ SutwgST 8 Ly Cs wiomen sl o odlizl K — @ SST sl
O (225 o b (sl I ol gulis 9 851,38 oo liie] 390 (3lodens (g il 3 ¢3u85 (ol )3 Canl 005
b oy s5ge S 0 ol bowss g 18l 5 p)5 935 (slagly o DS 13 30,88 S i s -l 005 el
oo V¥ alold > (StgST )08 o 3Slo s o i 365 () J) ol gl ol 4285 )18 (g2 3,90 Y 35 S
e izman bl so (NS (SetossT 08 i ggige J3U 5] 0 90 b oS el ity ygud VY 390 3 1L
ot Sl sl aidly IS o d VY s aggmod A0 39105 1 36 (29859 (635 0 st (59 2 (SstaosST 00,08 ooy S
e Caltg 3 b odalio i owd A0 391> 5 (655 0 At (2 S5 el 5 o el (55 2 (SitosST )28
900 U 5l ot 3 o IS el g (SetuosST 0,8 (1als &y i juSo gy (o 99 bISI 48 28,5 s

oo I3l (538 o dtads S35 (StaosST 08 lie 3 5 ez sge b g

1605 Clols

50,558 S

Y 5L L (89295 H9ige
e (gl

SawgST

oLl 3)90 0,8 (194 9 03l ©jg0 & baygige )3 yuSe it 5
5 0, los Doty 50 o )SS 5l oolasil Wlgd 4 dagi b g 8)S o Hl)8
SlopuSn (p3Sele 0,55 (lbpuSin g IS 5 ol 550
uSuo olite slajisy s ad e, SiS juSe 0 V] Bad ool
50 e Sl & prio 0305 Gl U Sl S e
sloalss sbul el coles g oud oSS0 3 Jhw olie
Do oo MBS
s 6,5 e 518 eolaiol 350 glaite (glao SST luar b by
sl g bygise 1 puSin 5,84 Gl Cglate Slal ges
LM a0])8 i sl 558 0w b s puSn cansl s puuSo gl
Gpas g &yl Jal a5l SetgsT blod 4y g im0 (ol
oS e (59 Rl g )i bl sl Lol ciid o jo (gl e S g

sl 23l Sgvg il b g SetsST Caglsl 45 b 5 11 gd e

dodko —)
S5 ly Gheng sleygise 3 o cusl AT ol LIS
S5 53 353000 J5a a5 3y SIS o L adyl L )5 5 oo
ol 031 (LS 890y65 yege 40 bl puSiue <SS 5l ST Slads o)
e slgh oy b Vb b 5 S ol S )
(6551 JoL5 5 o iy DS poSm s (53 33 3] o 355
L oS5 4 e e & o w30 &) g LUSI L gy 351
2 S 658 AW cel aSl g o 0UsS Cdlue > by g JolS
pSn S > 0,55ttt 3 b ool 33,5 o s
lod ey o)lh (slaciureS g9y 52 L] oyl 4 S o Ly b3S

] 2l S 36 by G282 4

r.khoshkhoo@mut.ac.ir :olsle Joige orimg ™

(Creative Commons License) _edpe (Sl ule cov dlio cpl ol oad odly pu pal oSty @)l & 156 Gois 5 (Bsimng 4 cuilpe Goi>
BY NC

Asleyd s https:/www.creativecommons.org/licenses/by-nc/4.0/legalcode sl jl (uilud ol Slija (sl ool 48,5 )5 las yoy2ud )

yoyy



MIXER

|
€

A5 LS s b2z

\H//’,//

=l b= (@

Olse S8 (T susun (0SS )5 (sland (lya 8o (@ o juSion 9 (892555 j9990 51 (Gar1gd (Silows (A1) JSUo
[V] suSion (il (o )3 (55970

Fig. 1. a) Two-dimensional schematic of a turbofan engine and its mixer b) Radial flow motion in
mixer lobes ¢) Axial flow motion in the side view of the mixer [1]
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Fig. 2. The desired geometry a) the front direction b) the back direction c) the oblique direction d)
the side direction
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Fig. 3. The slice section of the desired geometry and computational domain
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Fig. 4. Boundary conditions a) Slice section of geometry b) Periodic plane and spherical domain
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Table 1. Initial condition of the desired mixer
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Table 2. Grid Convergence according to thrust and temperature
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Fig. 6. Convergence graph of numerical solution according to the number of interactions
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Fig. 8. a) The Desired mixer geometry b) Schematic of geometry and its grid
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Fig. 9. Comparison between velocity profiles at nozzle outlet with data reference [13]
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Fig. 10. a) The axial velocity contour at nozzle exit related to Ref. [13] b) The axial velocity contour
related to simulation
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Fig. 11. Axial velocity proportional to flow lines from the beginning of the mixer to nozzle exit at the
central position of the central lobe
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Fig. 12. Display of axial velocity contour in mixer lobes
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Fig. 13. Velocity vectors in the section perpendicular to the flow a) Y=-1.42 b) Y=-1.32
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Fig. 14. Acoustic power in the middle plane
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Fig. 16. Acoustic power in the total view of the center plane
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Fig. 17. Surface acoustic power on mixer walls and central body
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Fig. 18. Acoustic power (Deci-bels) at different distances from the start of the mixer and engine exit a) Y=5m b)
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Fig. 19. Acoustic power distribution at the nozzle exit on the central plane
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Fig. 20. Distribution of acoustic power at 14 meters after the nozzle exit on the central plane
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