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Numerical Investigation of Aeroacoustic Phenomenon Flow over Tailless,
Double, and Diamond Delta Wings, Using Large Eddy Simulation
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ABSTRACT

The objective of this paper is to obtain acoustical behavior of flow around 50° tailless, 80°/65° double and 53° diamond
delta wing configurations, using large eddy simulation. Validation of the aerodynamic coefficients is performed using
available experimental results, showing good agreements. CFD simulations were performed for 15 degree angles of
attack at a Mach number of 0.147 and a Reynolds number of 1.2 million, based on the root chord root chord of the
wings (is 360 mm). Acoustic measurements, such as power spectral density, acoustic pressure, sound pressure level, and
sound amplitude were taken, using 3 microphones in the wake region of the mentioned wings. The amount of sound
pressure level of microphone, which is placed at 1.835 meter from apex of above wings in DK Strouhal number 0 to 1
is, 24 to 69, 10 to 54 and 9 to 44. Hence, for purposes of being silence, aeroacoustics values indicate that diamond delta
wing is more preferable than tailless and double delta wing..

Keywords: Aeroacoustics, Diamond Delta Wing, Sound Pressure Level, Vortex Interactions, Large Eddy Simulation
Approach, Strouhal Number

Ramezanizadeh@ssau.ac.ir :(sXswls ooin g3) Ledils =)
Hossein.mohamadi1989@yah00.com :os,l owlis IS ggmisls -Y



wasby S sbal S gleans céle, 5l eolaxul
o s el 5 ad 5 aiisl g5e sloay o Sl
Gy Jol> a5 baals,5 5, 5 00d 1 ad o il
Seniy lo adg 4 4ol le Wil ol 655
5 INVO Oglase Flo e g0 jo 1) aislo  lasl ojle s oo
Fy &by jlen, sae g ax;0 0 5 0 ales blyy o fF
plky S 2 SYolas bawgi|) (Sgo sl 3lep 9T AL e
©6oue bl gl oo jelatedy sly ploxl W}i;,,.%Lm 5
L ooaslowsd gae mli 5 ob,a gilwand waslcwsy
A3,S sdalin g9 Bl g Woged awslis o) slacsls
by bals S An, e slhe o) &5 Woged (lee
@ argl b gl adss plil e Y o leals 5 b,
o wilbogs mhw i dib g sade,S LE ad a5yl
hlaals S (A5 5l (G2 sl Guizmen 5 o000 (siludnd
bt bl Glae mle 25Ul aisges cunliv
Syolop @l g 2605 (Dgpdar Cws 9o lhe SWb s,
sl i oy0 wmlo b o b Sloen wdeliamsy
[¥]

5 5 b g gl YN oo 3ylKea s TS
SLLE cdla, Sl asliad b1, )Y L ighal )5 o
Sslae o Last il 3l S¥ola sl 65 ol
Gly o 5 ailoe uils 3 5l Glosgasms ;o Dgo LLizél
shho bl sl SaSla g plby Jol5 Volas 51 00l
sl b loae Jawed las ader .ais )57 solaw! Cuwd g0
B (omip )90 420 yho dlex dygly )3 ;S 0e e Jo>
als S ) S ) lae ol 5l s xS el> jshaie 4 g 4285
9009 35 1,8 ad olylo solaiwl 5,50 198wl cllis aml o
LIRS ) SP AR  E O 2
INyeee GulS 8 eogame o plasl bwg sdslcassa
[o] o)1 o s b s 3l 505,

s bals,S iy, YT Jlo o LblSes 5 0 Y
o el s g 58 )8 ad b cou amio Seoy ) oo
603 S5kl ABls I3 (p) 2 3)50 Gnr 93 )90 &
Py CSS ambo S aS e b8 ad sl eals S S,

doudio —)
L5 SyoydS adhio ,o Vb e gbls; 5o thie b
Jobts &5 cnl lonzms 0br e b Sgo@sile
M) g JST eizmen g lyd zae Wy Ol Gl
ol b Jb @2V gl 59 i oelde a5 g0
o BTl So ) paiitne (a5 (55, Ly laals,S
b sl 6l a5 slales dygly S o T dals] U sl
& S el jsb 4y 09d g0 LS5 b g5, a5
DT oyls b7 K agly e

@X agly bosle (glie JU VoV Jlo s (Slay
390 Sgo gole ol Bgr ol glite ales> slaadl 8+°
39,0 o351 by e o o tolesl el ol )8 ioles]
VYx)oT sgaz ol 500505 sae a5 sads plil 4l 5 e O+
plal ln T spsln 5 oy Oz ey 55 5 b
O ol 4 S 0,5 snslin (g9 .0, eolatnl islds
35 b sload o5 wiil e 5B a0 Jls T s Sloged
Sedice Lay oy 20l o alos ad glets alialasly
Gy b oo dax ad i1 jo olisl Lo 4 el ol as
g S8 3l g ge e ad 0,5 08 L as cusls ledl
Wiy 4 (Sl e died cwlS adsl als 5 o5l
0098 alom ad (Soop oSl Lan a¥ 3 (g0
L] s oo

3 PTET O dlie JU Yo gl ot X
sac g VPV 8 sulgn ) sae b az,s AY 1A ales slls;
sl Jae g cdlny ols IE sy 9y9e 1y /0¥ 2L
b oog ! Sromhon! Bal -5 5" i) ooy 4 ond ooliciul
>y (Sadl Jao onl b plgs oo codelcmst mlis 4 4z g
[¥] 08 ilons (295 4], Jb S5 S0y

ablo o auls a3 YoV Lo yo 5,Sem 5 il
Looado,s j18 ad b oWV B Lsdpl jl2 ad 5l ead

12 -Broad-Band

13 - FfowcsWilliam and Hawkings (FWH)
14 -Cozza

15 -Doolan

1 -Delta Wing

2 -Apex

3 -Sweep Angle

4 - Particle Image Velocimetry(PIV)
5 -Lift Coefficient

6 -Drag Coefficient

7 - Free Shear Layer

8 -Al-Garni

9- Reynolds Averaged Navier Stokes( RANS)
10- K—@ SST

11 -Wolf
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7 -Diamond Delta Wing
8- Power Spectral Density
9 - Sound Pressure Level
10 -Curle

11 -Smagorinsky
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1 -Saha

2 -Wing

3 -Starke

4 -Jian

5 -Compound Delta Wing

6 -Improved Delayed Detached Eddy Simulation (IDDES)
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1 - Subgrid Scale (SGS)
2 -Large Eddy Simulation (LES)
3 -Eddy Viscosity
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3 - Velocity Inlet
4 - Pressure Outlet

1 -Rung-Kutta
2 -Semi-Implicit Method for Pressure Linked
Equations(SIMPLE)
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