139179 Yoo € o leuis A€ 0993 AY'AY Hus (w30 Sl Swde dlxo

a3 ale astisle

mme.modares.ac.ir

.LUJ‘

||||||||]'||
H"I

=L\
U/-,«/_"“/./”:Z;J

o9 Hodliiwl b JK5S (Slad (59939 Sl oo (Swdw 4l SmludgpT 1)k
P (b

"SaS ala S g (gaane Cpuae N GubiTaaal i (suge

Oldol (ool ixiuo oSl (Sl wdine bkl =)
Ol ey ixiuo oL «SlKo pwdige el ol S =Y
Ol () O plol gols olKiiils Ladlen wiige o)l -Y
munili@cc.iutacir AFVOFAVIWY iy §adio «loduol #

s dlie Sleyl!
5 Jstere oojlged dussin ¢ Jluws 655l )3 Adlgo (sSas (Db gy (JSimS B (gylore (Sesliadgal (Ao sl g, 51 S o stng, e

WY U -V sl
WAy S sl
WA 5,5 WY icols 4o &)

esSan (b (sly pliBlan lawsy bty sSne (Bl b gy S 5 polaie cpl (sl ol polue el sl 53 )lid @i
oot S5 udillasl law ) <S8 > slie g ol yoNl Cov e Jarore slooylerd gy cpl 3 e go ookl S-S (glyme

Pl S b e (2l 01 sdnn (Al 53 Ay S e (Ban )Lt g b blie § Sl dwkin & () b 4y

2o 55ly AlS”

gl (singd (Db kgl Gl 2SS 5 sSne (b IS S5 b ki lgn Elo e 4 o Ll 53 298 0 98 (ghug ;MU b
. - - wa & .. e .- o 2 o | wa & .. - w @

9 Spdn sonld JK5 4 dolis (3,5 Jlaiyd b pgd dlepo 13 S 0 Lygo sgige abled SIS (S iy gk SIS (dlga (6399 o A

byl 2590 00 (il (glime (gamaw &l Ol S e b culed ;0 098 00 03> yud gimdw (glime 4 (gamigd (sl ¢ ol
chor BI5Ss 9 3,8 d2g Lome 3 e Gl dzme Jsbo 4 i) (YL o o)l &5 a0 00 (L5 (5308 adllae 3,5 0 118
sl oy Colsy WolS e (295 5

JSG-S glem (5395
sdglasl lows) b,

Quasi-Three-Dimensional aerodynamic design of S-shaped air intake using
inverse design method

Mahdi Nili Ahmadabadi!*, Mohsen Mohammadi?, Farhad Ghadak3

1- Department of Mechanical Engineering, Isfahan University of Technology, Isfahan, Iran.
2- Department of Mechanical Engineering, Sharif University of Technology, Tehran, Iran.
3- Department of Aerospace Engineering, Imam Hossien University, Tehran, Iran.

*P.0.B. 8415683111 Isfahan, m.nili@cc.iut.ac.ir

ARTICLE INFORMATION ABSTRACT

Inverse design is one of the design methods of aerodynamic ducts such as S-duct intakes. In these
problems, the geometry of the duct is unknown but the pressure distributions along the walls are
given. In this paper, a new inverse design method called “flexible string method” is introduced. In
this method, the duct walls are modified from initial guess to final shape based on the flexible
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string movement algorithm according to pressure distribution. In 3D design, the duct design
process starts with a 2D one. At first step, a 2D Jet-Engine S-shaped air intake considering flight
mach number is designed using the inverse design method based on an Euler flow solver (with no
considering the jet nose engine effects). At the second step with considering duct sections like
circle, ellipse and bean the 2D duct is modified to obtain the 3D duct. Finally, it is validated by
analyzing the duct flow in 3D turbulent regime. The numerical studies show in spite of severe
height change with respect to duct length, there is no separation in the duct and the uniformity of
flow at the duct exit is completely satisfactory.
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