V4 VY A asmio AYAY Lol o o)l oF sl (Seoliyng T 5 SVl SilSo  oimgty - sole asbilab

SVIo 3 (o (SIR39D SlHRe K paitiune Ab
RIS s giwnl — 9L

T Gesmo (o 9| SuB ol s L cwlogb Slga
(6) Cypn> ‘oLal é"b oKisls
AYNIYY i hpdy g b AT el yo fu,b)

oluS>

ooyt 53y wplan L8 g5 ol 52 ol U8 o sl 01 b5 s 2, g, o g8 SIS iy, S ol llis o
bojlss Joezme bl (qwiin Slaie (izmad 5 >k 9550 UKD looylgs (sliwly )0 Boa JLad m 595 oS, cnl 5o Cosl 0als &S] g
Wi ol 5,8 &3 STy Hlgl S¥oles bl sangs plucl USS b ciiidS IS 1o conl onds ol Lalg) 1o o &30t
s Laib (2l 5ol ools anwg pineSTyS (WS gl - gl SVl p (e Gamgs lalie ALk 4] ) cnl 9 )5 ol
e ol Volan ol (b g, o 8,05 il gn dr55 HB (550 Y Calind o Sopoelsle sty 5 Do Godle cslnyisaias
Lo S awslxa (sly gl 4 o o0lis CawdWl g, 3l oolaiwl lody (yiored a0 I (65950 L) e >l cd0 0 YU jglaiea
e () o el o 425,500 o 0015 41,5 E¥olan 10 e & ye0ds & AUSM oolgls slais, j aubly o oS (o ks sl o a5
b @l g (i liel Ced Wiged rizren 055 (o0 J1B (o) p )90 S0 kil g Bae jlid Jlesl g (Yoles (g3l b s
&y oo 55 Gilir 45 El 53 e 3 ly S 036 g ol 55 M @l )90 A 2l 5 2 slagleyr bl

IR

AUSM 55 oY Syl s S¥olas poions (i s, o3 SlS 52 e b salS sl

A Direct Design Method of 2d Duct Based on

the Compressible Navier-Stokes Equations
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ABSTRACT

In this paper, a fully coupled formulation of the surface shape design problem, called the direct design approach, has
been proposed. In this method both the target surface pressure and the unknown nodal coordinates appear explicitly in
the formulations. The proposed method is based on the compressible Navier-Stokes equations, but in the past work it
has only been applied in the context of inviscid fluid flows. A cell-centered finite volume method and AUSM" scheme
are used to discretize the Navier-Stokes equations. The details of linearization and imposition of the target pressure are
discussed there. The validation test case is presented which show the robustness of the method in handling complex
geometries and complex physical phenomena (such as shock waves). The importance role of viscosity dictates
aerospace designers to consider this phenomenon especially in thick boundary layer regions (hypersonic nozzles),
diffusers with separation possibility and many other cases. Stability of this method in viscous flow decreased
extensively in comparison with the last version the method based on the Euler equations. The significant results of this
study, no single answer that is where the separation occurs.
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