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Article hiStOI‘yI In this article, the effect of changes in the wing and canard geometry and body
length on the aerodynamic coefficients of the Sidewinder missile has been
Article Type: Research Paper investigated using MD and Ansys CFX software. First, using the MD code, the
Received: 17 April 2025 aerodynamic coefficients of five different shapes of this missile have been
investigated in different flight conditions. To verify the MD data, the data
Received in Revised form: 12 June obtained from a model of this missile was examined with existing wind tunnel
2025 data. The results showed that in all flight conditions, the change of
Accepted: 28 June 2025 aerodynamic coefficients is the same, and at the low attack angles, the data has
very good agreement with the experimental data, and also, the new series of
Available Online: 23 July 2025 the missile have a better range and maneuverability than its initial series. Next,
using the MD code results, the flow around the existing missile (AIM-9L) and
the new missile (AIM-9X) has been simulated using CFX software. At this
point, investigations were carried out using an unstructured mesh and K- ®
SST turbulence model. To verify the numerical method, one model of this

missile was examined and by comparing it with the available data, a maximum

Keywords: error of 4% was observed for the numerical method. The results showed that

the applied geometrical changes had increased the lift to drag ratio of the new

Canard control Air To Air Missile missile compared to the existing missile, and its stability has also decreased,

Numerical Simulation and the range of the new missile has also increased by about 43%.

Maneuverability
Range
Aerodynamic Coefficients

Ansys CFX

Sharafi, Ahmad®, Habibpour, Ali®, Moosavian, Davood®. The Effect of Geometry Changes on Aerodynamic
Coefficients of a Canard control Air-to-Air Missile. Fluid Mechanics and Aerodynamics Year; 14 (1): 171-191.
DOI: https://dor.isc.ac/dor/20.1001.1.23223278.1404.14.1.12.5

OPEN ™\ AcCEss ©The Author(s). Publisher: Imam Hossein University
EY y



https://dor.isc.ac/dor/20.1001.1.23223278.1404.14.1.12.5
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2980-8103
https://orcid.org/0000-0001-6986-8420

~
@ Swolydg pl g WY lw SWlso
£ oo Ae o
iy WA-1R) azio 1) oybost ¥ 0,95 [VF+F JLu
YSFO-BFTY s ols bLs

"
Qe A 5%.-%

YAA-AY ¥ 1 S Ul LLs

4 190 Koo 9 (Swoliydg 3T il 3oy dwikidd Ol gk 1

JS 9,65 slgn

A Y Voo
OLgwge 3910 ¢ gy e e (B 810 s

(sharafi@ssau.ac.ir : Jgius oo s) 6 ks dupd 2l (5928 5 psle olails wd )| owlis s

(Ali.habibpour@ssau.ac.ir) s tes aes ol (58 5 peke olSzils (SKlSe ousiails ¢ ateul ©
(Davood.moosavian@ssau.ac.ir) st s olsd 55 5 psle olKsls (Silse saSisls o Lobiwl ¥

:aJlio M)L‘ PRV

i oole i g5
VEF 00,958 YA icdl o
VE-F ol 5 VY 16,5550
AR SR AR TRY

VE-F olo,e o :Q.l)u &)

‘ol auls

S oL Glgn 4 lge g
o3¢ (il

ey Hsbe

oy

Seelug 5l el o

ool > |

U‘“‘S"‘ sl - M‘ 9 MD )|)B|r=); )‘ oolaiwl l; )M‘SJJL.: g_imyo ‘-,’&:AL.;J5)§1
P iy é:AL;iOﬁ)ji ol o MD oSl oolaiwl b ool jo el oadaizlo
‘_,’Ju_.n)Lu.Cl 6‘)._) | O\A.MJG.J))J ‘5)‘5).) i ‘]a.a‘).w e g.i..u}.o u;‘ i
o Jsgs slamosls L Sliige ol Jow S5 5l odwlcawsas slaools MD (glassls
99y «S5lam - (alod o aS ol plis @l (28,5 8 (o) 20 )90 D950
s Laosls o opols ades sblgs 50 5 009 ey (Soling 5l ol po il s
S bl Sise fal oz lags yu Grizren 5 W15 (225 Slaosls b (93 L
)“ solatwl b o 4.1:>]4 BRI Svew) QT 4.:.'5‘ ‘_gL(b‘_g)...o A Sl (S 42 6)‘.‘."\‘.3. )5.3L45
o=l o sl saciaBls WSO Gl s 5816 55 5l el b (LeSS) A=) o
8 ey 050 Sige 5 Jae SG g g3 gy (e liiel sl el
G gy Sl guo,0 sl iSlas sz ge glroslo banglio b g cd )5
Olaldl el oot Jlasl pwain Ol pess a5 ol Hlis gl .00 )5 caslive 550
35 0l 6ol 5 0d 09290 Sige 4 o W3z Sigo by 4 T (59,5 S
03,5 Tan Sialidl as o FY sgu )0 5 i Slige 0 (puisred Cowl aldl ialS

Sl .S 8,8 slo 4 lga Sige o (Sealindg 51 cul o awain Slyess 3105l duw (bguwge « e ¢)gs o ol (3, oL

AVA (DNVF O FF) Ssliuog ol g Ylw

DOI:https://dor.isc.ac/dor/20.1001.1.23223278.1404.14.1.12.5

(ﬁ)u.....o ‘al.ol ‘at? oKisls ).wb

@ G) | OPEN ACCESS


https://dor.isc.ac/dor/20.1001.1.23223278.1404.14.1.12.5
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://maj.ihu.ac.ir/
https://orcid.org/0000-0001-6986-8420
https://orcid.org/0000-0001-6986-8420
https://orcid.org/0000-0001-6986-8420�
https://orcid.org/0000-0001-6986-8420�

Wy Ol g By de! 1] 508 3 )L (Glgn 43 lgn Sibgo S Suolindg 5T ol pd p dwdid Sl i 51

30 0] 5l o, ) vgam S el sab a5l eausS eolaxul
yo=iS Wiz Jawgy Sige cpl ol sadoslaiul olsn slas o
Cohll i a8 sl oasian b K el S5 5 0Sg diile Sy
B aiy o oy ar i b ool )l 5231, 0,80 (55, oo oo
pige) (lsn slos s 10 Shge (al Vb Yl oSy g oS
I eSS Oleme 4 ol 5l eslasul (lse albols YV sg0> 40,5
&=l g sbal b Bllas ol ol hous laaiy 35 o assge
X gP L D B il slaos sl Sige ol [V]og2 40
oo 03,90 V Jgaz gV U yo o] (A5 ledlbl as el
I]ew

leagby, 5 aBlilel slalpl 5l Sige b )0 o)l5en
ial38l gl Sisge (1o 5 ) pl3Il ol oo oolazl Lo
(i y5le 5 0 Gl T Jlis 4 5 (Sealipng sl cul o
2 sy Sl g Lagialosl ol (5550 5 e 54
Ol ST 0em (6 dm dz gl Ly Lol el 0ulls ploxl s
aolol yo cwl dga e 035> il 4o 39, 4 SleMbl (e b
Sge elgsl Jelod 9 (o n Slasbs, 5 L egh onl ) (55
el o 03,51 ] ol (izeen 5 julgnsls

wrw janes.com USA AIR-TO-AIR MISSILES
‘—14 T
AlM=9B ﬁ < j
A A
=TT I =]
AlM—9D |
q_— [k I I
A-Lan ] Lo
AM=9P gg < i
A1 A
O=T11 =
AlM-gxX~] N
Skowinders [
Clober 2001 a5 JALW-ISSUE 38

Sige alire gloJow Jgueit™ sl ) S

.[\]).x:.:lj%u

SlaSage (Soalyng 5T (gla—osls oy alio o 7l 5
2l g (025 Oygoar janlgle WIS s S oL
i 6l T I losls plxil Ggo 3g3le slocas o
slmosls Ly Loyl 8o awslie g 65.',41_:{.35)3] N

2 Lagl obs S solatwl (6 5gumel S oS a5l ol iulos]
R (TN Ea :
g it a St e S8 sla Sy » 05> slagew) 2

2J. M. Allen and A. B. Blair
3 Roll Control

doddo —)

1) gy s ol B Sy Croms 41 20310 (6l a5 ilages
0 095 51y a8 e (595 oS Jilage) ST, O jg0 s lgi e
e K 315 o laga)alslS (a2 pdyCalan 5 25,5
S 45 Slegn) Sl 5 e (W9l g0 SLS dlg) (sl
~ o5 Sl s S5 1 5 i i (el 1 395 o5 jon
S9= 1) a5 e (S9,m8 45 (Sloge)onipd Colus Slige g (Mg
9,5 ganaib (ais g o piiculas g oS u*“’L’
ablv o9 odigd Colan Sige 5 ol JSo 4 b «Siige
L 5550 ST, 45 pome (5505 L Ygone &5 cl Jlsn Sl
Sige Lwlol asiyl @y azgi byl go,0 &8 > 4y C> (990
e ST, Sy o Olgie—e wyls gola; cals e ST
iz 55 b oyl Sibgo a1d iy (sl Jon el ois Colae
loariz aen ;5 (Ml carge g il pgo Sl
3o e s aSge 5l solinal aind allss glaclled
anazg b eyl (pae slooys o (S Ol 0 St
3 S99 ol 5l e slag i ols 18 Bus 850 ColilB
8z g yse Jls oS Cawl (555,m Jloiml (50 YL G5 )]
2 S5 G (6,5l Sl ool &S 5o 50l (Slis )0 13 S o
UG 51 (6400 ym 0 el el jls (Fai) slo Cond aon
S eSlge ol 65908 s 1ol (20 5 (i @i 3 39290
O 0wy 4 198 ey 4 ey s ¥ 4 95 5005 i
Hgd oo e l92 s l92 g 192 4

Sge el Iy 4y lso Sigo casly I sl Sige glgil ) (S
@ls by Sl a5 ol Sloishcalan Sige o 4 lse
5 Onl wation SELh odiy Ban Sy 95 S0l sl S
S b slaSiige taigd (oo ol (IS awdgd 4 Lo Siage
odga e ;3 Ly 0, oligS SlacSilse 4y oS yloghS ¥ 5l oS
Sy ele,S Colon pincew 51 cdél g s By e 090 lose
aS 35590 90 Olee SlaSiigo 5 aS o colainl Ban 384
el g anzd By e wuo lass oagazs 5l 518 sl Siige 4
S o oolaiul Bas 8L (6l (g 5lel,) Culows

Slod 4 lsn slaSige 5l sliges | aulsayle A=l Sige
30 e 9 G0l by (69,0 9,19 VADF 5l aS conl oligS o 5
amazry LcdS LS8 alse g9 )Ll 0 VAPY L
Ol @b 595 950 sl I Sge Joro cnl 3850 3, Shae
Ol Ol e sladigas Sl g W)L g 285 (6 iy Dud
Sl ool oS 2lse Slagdhe (n 53850 5 (S & S
S XY 5 LSyl sl Sign Jae ol i3 V1o

' AIM-9 Sidewinder



Voylous [1F 0,98 NF+F Jlo [ Kol T g ¥l Silse

\Y¥

sbly; yo stale Hsliss o i sl eadosliiul (5 FenalS
(851 el Y ala (sLls5 50 5 05,10 g5 s pmly dlo
Ivlasl

Jay =2, 9 Job S oo ailas (g3lwaigy ool podle
Alod 1S sy g |y Siige iile 6Ty SISl LW

laSige ke J,u8 s alas als b as ail s b o]
SlaaS a5 widly ) fizren Sawl pdy Sl jaslgsale WS

D anlials Sige cilisee slo s IS Slasuine ) Jgas

Specifications AIM-9B | AIM-9D | AIM-9L AIM-9P | AIM-9M | AIM-9S AIM-9X
Length(m) 2.83 2.87 2.87 3.07 29 2.87 2.9
Body Diameter(mm) 127 127 127 127 127 127 127
Launch Weight(kg) 76 90 87 82 86 86 85
Wing Span(m) 0.53 0.64 0.64 0.64 0.64 0.64 0.44
Fuze IR IR IR IR IR IR Imaging IR
Range(km) 2 3 8 8 8 8 10
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