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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, flow over Diamond, cropped, and cranked arrow delta wings of 360 millimeters root
Received 14 January 2017 chord length having 53°, 66742 , and 53" sweep back angles, respectively are investigated using the
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- ) large eddy simulation approach. Aerodynamic coefficients of the mentioned delta wings are obtained
Available Online 17 May 2017

and compared with the available experimental data which showed good agreement. The applied
boundary conditions for the aeroacoustic simulations include: free stream velocity of 50 m/s, Reynolds

Keywords:

Aeroacoustics number of 1.2 million based on the root chord, Mach number of 0.147, and angle of attack of 15",
Diamond Delta Wing Aerodynamic behaviors of these delta wings are severally studied but their aeroacoustic behaviors are
Cropped Delta Wing not reported in the literature. However, aeroacoustic behaviors of these wings are highly significant
Cranked Arrow Delta Wing

considering their acoustic pollution and acoustic detection of the vehicles having these wings.
Therefore, in this research, acoustic measurements of the sound received through the microphones
located in the wake region of the mentioned wings are investigated considering the power spectral
density, acoustic pressure, sound pressure level, and sound amplitude. Based on the obtained results,
amount of sound pressure level measured through the microphone which is placed at 1.835 meter from
apex of above wings in the range of Strouhal numbers of zero to 1 is 22 to 66, 10 to 73 and 9 to 44 dB,
respectively which indicates that the aeroacoustic behavior of the diamond delta wing is more efficient
than the cropped and the cranked arrow delta wings.

Large Eddy Simulation Approach

FUTSWERRCIWIPVE IR S JE TP TSN SRSPONS POWERI I P SRV S N KPP YW dodo -1
oty 90 3l (AU walise pluxl g, jllsm oz sgme Sl 0 easlogzs Lol 5 slead 3 g3y Y Gl 5l a8 sad ) a6 o

Please cite this article using: s lod odliw! 13 & be 5l Ao cpl @ gla,l ghy
H. Mohammadi, M. Ramezanizadeh, Aeroacoustic Investigation of Flow over the Diamond, Cropped and Cranked Arrow Delta Wings Using Large Eddy Simulation Approach,
Modares Mechanical Engineering, Vol. 17, No. 5, pp. 430-438, 2017 (in Persian)


http://journals.modares.ac.ir/article-15-11027-fa.html
www.SID.ir

Downloaded from mme.modares.ac.ir at 15:04 IRDT on Sunday May 13th 2018

031)5ibbo) G0 9 GIex0 O

S sasls )T (5w a3l )l 0 Skl b 0333 9 63995 b 32 (owlell Gilie UL J9s vl g0l sasllos

Bl ssirse 5250 s Ikl

S b1 Mo e e Jb 2010 Jlo o ilSen 5 gl
I sz e Jb @YU b (59, )88 s wizen 5 0 Ol
Log 1) 005 by (e Jb (@YU s (55, )i i lag] ol
on 28 0T gl gle sas s Spoisile Gl o sy Olyr
B T SN TP EapVE U SR ENCH N DU 4
o (K205 59 wmo e L (g5 & s ol oS sban Ll o5 e
69, 8B Sod gd LS Sl )3 eien S e &) Sed oy
245 8 Vel 5,8 o ailiie g2y 1 o s o 855 i oss Jl
T4] sl e 0525y als 5 ol> il il

5 oolital b 1) ax 0 70°750° " ony e JU 2010 Jlu o SIS
by o ena b KRS sl Jas 5 s cdle,
Ll ez 5o 1) GEslaeios ol ol S8 gy 3550 lojle b (gaass
[5] ols plowl @glate jaleny 5 Flo olacl g alom (sblg; b calisee (5l

Gous (gluand sly slalsles oo ' K22l by Jow )l aSsliise
ol Wlodas, dmeti ol 4 eilos,S solil _ilie o s> ol
GPlasdly ia 5l i Pl S ares gy 1, TS gl o
s 45 09 g0 0l e (Shmedpy iy e JA 0 sl e Cemoey
S ol Ao sls; 3 Sl (e i 00 laals,T 008 Ji
Ol 00,8 gl als F Bde el il oo 0S5 a8 Glls baals )F
Vs Jaibinl oSSk Kbl Siasl Jos o, Shas sgute 51y (o5 e bl
ond &l Al S ats e oS coid prals Gy bja, aw
aile K sl itz 65l ady Oyle Bio g, ol ol e
[5]

Sl b S5 sl Vb alaz (sblg 5 03,55 Ghp ke Jb 3
adle ilie Jb 5l g5 cal ool i el Gl st el
o ad b 03,55 o il b 2010 Jlo o LilSKas g gl pailile
30 el b, 5l oolia b1, ax 0 B340 1K 4l 5 5
Sidley 50 az,0 5.04 G 0 ales> aysl; 9 1.12 50.4 #le e 0og0xe
Ol (ganaSl (o eolatul 590 bla slassaisls 13 cw) 8 50 Cadeld
alos> aygly a5 > gl abboo C-H e 5ls godn 1.2 Ll U
5 ol by laae 5o el 0.901 L ol Flo s g ax,0 4.24
e o (Koo 55 S 5 U 2ol s 45 53 se sl S5
ool ol adisg 5l el sty wlis Koo 5l wgde Jb S b oady,
Sgdise Sl day a4z 50 3 alas aysly 5l L ale 4 slaals 5 a5 o
[6]

gl LY el g5 5l e Jb 2014 Jloys 3)Sen 5 oy
pb A‘%Ng_s-i‘-? Ondidyms 3y 0y w59, 1) 4z 0 53 ol Xy
RSl olyzys gl Jfdlay Sl sl 8 gy 8y L

& Cropped Delta Wing

° Oil Flow
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™ Cranked Arrow Delta Wing

2 Reynolds Averaged Navier-Stokes(RANS)
% Turbulence Modeling

* Eddy Viscosity
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16 Standard Wilcox k — w

*7 Brandsma

'8 Apex Drag

% Implicit Reynolds-Averaged NavierStokes(IMPRANS)
» Diamond Delta Wing

! Unmanned Combat Aerial Vehicle(UCAV)
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Fig. 17 Acoustic Pressure of The Delta Wings at AoA=15, Re=1.2x10°
and M=0.147 From Microphone B
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