http://mme.modares.ac.ir

addg j- al=xo
Jols i3y allio gy Sele &l

it sy ke  pudign

AP/ /¥ by a3l

WS (oo WY oles W 093 AFAY Sidwl oolallBss PR IRN

Al 30 Pl Jlw Gow 98 Ob e G0 (& 3lwdn
oilus Sl 5 (G ilwdms woy b b ywblogsyes

"5yl 8 “‘CM e T 60580 (54308 ul g diSLes (5,L ala yge

S e a3 oKl (Sl )| sl S (gl )
OlRS (o yde S ol ( SlSe pwdige jloliwl Y

Ol e e o 3 ol (Sl (gl 2Ss (sgzisls -F

S comsb ol s aslys et olRils (SlKo 0 olis 5 ¥
ghadirib@modares.ac.ir N\FY10 VFY iy Gaaso o)l

b sloals 3 (g5l ooy 51 ooliusl by (riilogsyf (gumy 90 0SS J31s ooy gz pdiligs1s Glyz Sige oyl )y —ounSs
o a5 oad e slaals 5 gjlearcd Jos 0gdcs owyp bxil ;0 (SA) Ll )lf-S Wl RANS Jus &L » (DDES) (¢ x50 50
S BY JBh wo)lans Suop (s, Gl po ol Sl LES gy Sl o S jglais @y ol oo LES s RANS (uisey (5,
ol DES Jow &) jskaie 4y DDES .54, 0 LES cl> 4y 5053 &0 dy (g, 0,100 5l 150 5 958 o0 oolaiwl RANS  Siasl Jow
&b G aSis s Jsl 83151 SILES 4y RANS 51 138 0,57 St (gly ool oty ool Jow i &d5s JSliw Jo (sl «(DES97)
Gl B 0,50 &S g o0l Lule AUl [0 Sgusme e «WVolae (g jlwaiucS (gl aid, (IS 4 goae hg, 0l w2 DDES Jas o was

T G P S SV RN CES RpPCN | I B L WA PSS SN 1) B € VR GUWe JV- TIPS N I IRUEE SN -0V X VA PSSy | OV P KV
el o0y duslie SA el Jow mlis b )5 ol 51 ool glis sl oas oolaiwl uS gtk 59 dolre ;o sbul> Oljle (g jlwdin

Lo pilog )55 0SS (b2 wgae px> 6 oG Badlas glaals F o8 5lgunds

Numerical simulation of two-dimensional incompressible
flow in turbomachinery cascades with detached-eddy
simulation

M. Yari Sakene', B. Ghadiri Dehkordi**, S. Fallah®, F. Safari*

1- MSc Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
2- Assist. Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
3- PhD Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
4- MSc, Mech. Eng., K.N. Toosi Univ. of Tech., Tehran, Iran

* P.O.B. 14115-143 Tehran, Iran. ghadirib@modares.ac.ir

Abstract- The aim of this research is to study effective parameters of incompressible, viscous and unsteady flow in
turbomachinery cascades using the Spalart-Allmaras (SA) RANS-based delayed detached-eddy simulation method.
Detached-eddy simulation is a hybrid RANS-LES method that was purposed in order to reduce LES computational cost.
In this method, near wall, in boundary layer, RANS turbulence model is used and away from the wall, method
automatically switches to LES. To develop original DES method (DES97), DDES was purposed to solve modeled stress
depletion problem. A new function is introduced to the DDES model to make the transition from RANS to LES grid
cell size independent. The numerical method that is used for discretization is staggered finite-volume and the grid is
cartesian. Also hybrid differencing scheme (the scheme compound of central differencing scheme and upwind scheme)
to discretization of convection terms in Navier-Stokes is used. The results of this study compared with the results of
simulation with SA turbulence model.
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. Detached Eddy Simulation

. Attached

. Flattened

. Bluff Body

. Over-expanded

. Grey area

. Shear Stress Transport (SST)

. Shielded

. Delayed Detached Eddy Simulation (DDES)
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2. Shallow
3. Grid Spacing Parallel to the Wall
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