[ Downloaded from mme.modares.ac.ir on 2024-05-20 ]

[ DOR: 20.1001.1.10275940.1396.17.9.37.3 ]

244-237 400 9 o leuds 17 093 1396 H3T ¢y )3 SiilSo wdige ddxo

9y el dolinle =

: . z &

30 Sl (wiigo s &
Yan\=
mme.modares.ac.ir UT,«/\."__:{;:?M

oo Jb cColsdg 9T ol po cpodt 10 (S8 § (2 205 4o S w9y B0 b 3
44190 yoslgnle

Sul:u:ﬁ‘,s NV T ‘%Zgol &) c_”s ‘l‘r))&.d Jaas

O st S OBy dablsn g 18> speiily -1

GRS e oyte Con s oSl Ladlgn wdige ¢luiils —2

OIS cyte a5 oSy Lablan  wdige bkl -3
mohammad.aelaei@modares.ac.ir 14115-111 sy Gakio 45 #

saS Qo SleYb!
5 0ad 4l ablon yojloale Sidgo Sy agrie (b abyo > Aol (Sealidg ] )18 o 5l Cuanl 4y dlio oyl o JolS g, dlis

L : R T . 1396 cuigeps)) 30 rcdly
Jler 38 5 )b 5 (sele Sla)lBle 3 cal 0ad odmis W hgy ol €85 5 (o) (Suelindgl il pd dplone g (e35 gy iz 1396 30 50
e z - P - P . < ens N . s (3 > R
s Llgieds (oselSy ablon pojlsmle (55) p oddcual (e Jl alie awiin | o QL] oy 3 Alize slhegd (lgieay el 1396 150305 17 sl o a5l
4 arg b adlioe ol 1 amg 0528 )3 gy g ol (Db Ky )3 0k B il eolal pas (b ol jalete (Sag ol 0 0lil Ol 4l
wups 9 Jbojle oy ISk culps (JiS g olhl Slitde ((Seelidgnl Glos 5 58 culyS dar | oo layl)ly o5 e Jl
S sl iell o tere lsiedr (Seolindg ] Calpd dslos 5 e38 ) Cilises (sla gy siells 1 sl jliyge Sl )l Jlaz] “blse o lsale
5 Slale Sl 5 €5 4 g Ll 30 o pne canlie o S5 5 0l ey 52 52 5 05 (b et 5 2 ubebtnl cdlrd

W des by

580yl hgy) S5 ey (DES) ouds las cbaly )3 gilwand )8 dulio wal CFD ciglite oSSy ¢ o yiwd y gjl
35 sl 29y S plgisas (DES) > slab S (giludnd (hy) g dulie pal; slie (SSUST (i ) (lge sl ¥l ol

DES jl Job zmls b dulio ululy yhgl @Yol 5 (RANS) jusn; 5:5ke @Yol o by jBgy <85 canl ol 485 ,Say
gy e Cujo 0 i ¢ ool (IS ot .l ot dlgiiiy jo pedke (laogud pl Cono g jlisl (glaodgaste 45 0l ol
alos sblgs bt gy Bies 125 dow S 5 o slayljila s canl (oo SbSS  ixio bljbley » CFD

i oo ol Gollas (gla Fuwly « 548

Accuracy Evaluation of Semi-empirical and Numerical Methods in Estimation
of Aerodynamic Coefficients for air-launch-to-orbit delta wing

Mohammad Aelaei, Fatollah Ommi”, Saeed Karimian

Department of Aerospace Engineering, Tarbiat Modares University, Tehran, Iran
* P.0.B. 14115-111, Tehran, Iran, mohammad.aelaei@modares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the importance of accurate estimation of the aerodynamic performance of air-launch-to-
Received 20 May 2017 orbit delta wing in the conceptual design phase has been mentioned. Some available and conventional
Accepted 21 August 2017 methods of estimating the aerodynamic coefficients composed of CFD methods and industrial and

Available Online 08 September 2017 : ! or LrD .
vatiable Dniine 89 September commercial software have been selected and for comparison, a wing similar to delta wing mounted on

Pegasus Air-launch-to-orbit missile as a template is being selected. The reason for this selection, mainly

Ei,yg‘;ﬁfjé is the lack of wind tunnel in design process and flying in a wide range of flow regimes. As many

Air launch-to-orbit parameters may be utilized in design process such as the aerodynamic force and moment coefficients,

Aerodynamic performance stability derivatives, heat transfer coefficient and the structural loading parameters are being required. In

ieFrE"emp'”w' this study, the accuracy of the results of different methods in estimating the force and moment
coefficients, as the most significant quantities for performance analysis, at any flow regime has been
checked and the suitable method has been introduced in terms of the flight condition. With respect to
available parallel processing system, different CFD methods are compared together. Then validity of
solution of Reynolds-averaged equations (RANS) and Euler method have been evaluated based on the
comparison by DES solutions. Therefore, the valid intervals of the subsequent methods have been
presented. Results are indicating the advantage of computational methods to industrial and semi-
empirical software. Semi-empirical code and industrial software are shown satisfactory for computation
in the linear range i.e. the small angle of attacks.
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Fig. 6 C, results from several methods at Mach 0.8, different angle of
attacks and 12 km altitude situation
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Fig. 4 Cq4 results from several methods at Mach 0.8, different angle of
attacks and 12 km altitude situation
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Fig. 7 C, results from several methods at Mach 1, different angle of
attacks and 12 km altitude situation
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Fig. 8 C, results from several methods at Mach 2, different angle of
attacks and 12 km altitude situation
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Fig. 9 C, results from several methods at Mach 8, different angle of
attacks and 12 km altitude situation
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Fig. 12 C, results from several methods at Mach 8, different angle of
attacks and 12 km altitude situation
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RANS method at Mach 1.2 and AOA 20°
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