Gl g Co g g - ale 4 i

\Yay ul.:.m.o) 9 )-JL' s‘éjb O)Lo.:a sw" W JLw
‘ Oln! @yl poal

Bl S U sldlg) jo STy 4y axasl alads coo 4105 goue asdllaw

Tissirad e 3" 5 pallin & jog ! Sl salol ¢yl
S_emami@modares.ac.ir 3l x>l (g jludri oliyle;l ¢ oy Con i olKils «SilSe pwaige 5155 )
Kiumars @modares.ac.ir «(cdoles soinun 55) (3l i1 (6 jlwdends slliulo; o pw oo o i olSitiils o SKilSo casiigee oliwl =¥
Ali.shamooni@modares.ac.ir «.3l y>! (g jlodrcds olfiglo;T ¢ e s oKl (Sl  cwaigo o)l ol I8 =Y

QYNYIYA o pedy QYNYITO :olodlol o 51 il s AYAY/AIY - sil o)

Aleds co I8 g aleds (g S olis dllas 4 (LES) &5 slaasls 5 glwancd (g, jlleolanul bigimghy cpl jo
el 0 wiBlo s w0dd  Teamie,0up (6 egeS gl Lol hawgs a5 (aile SG L olaly) o ST Al

SIpl 338 gilwJoe jskeds g (ATF) cgias cddpusns alad 0,504, 5l aSiidps sl ool giloacs jshatea
58,8 iy aS bl el sod soliiuwl (glal> 0 VY Siiiw S5 Gl pol> b ol sla STy

2hGek sl ledsar (e, 5l wespe Rl ol ) Slelre a e ((leadl olend Siii
G,L,ly )‘ LES/ATF/ISAT Lgbl.e(.w.u J)S'.‘j) as LS o0 uLw.a J.@L’> C.aLu =y ] 00 03y 044 (ISAT)
)]a)?ﬂ J|).3’ & aads] ads o )‘| )|..\f 9 alels )L.Z.'Z.S‘ Mi)_@ R ool 89, L;;)..;! LgL&w.\g,.&i J..Jy)l; 59 @Yb
Ol g aleds Jlb) 50 Sl il gt o aldss ] )0 alad co S (glaliaze 40 (0 [ b sanlise ool
oSl 51 s a3 S Fle Al cuty )0 Sy 5 0yl Dygloxs o Lm..ea Sl ui})‘Lé—l a5 5 yabas w o STy
E59st alos & ity 0 00ls (59, (e il x> Jlosas 5T ol aldl sas o g9) g0 5l gy Seb

odbipptnd dlad ey « Sy sleals I giluad alad g SO (ST u‘b}L{:T iad| aled o :Qlfjb..\.dS”

Egae

doddo
ez @ Ol |y Bbe, palicasl Sl (alise slabsy 4 Jes j0 G35 bl S 0 STy g lniil ge 5314
Eb o 1,0 il g aleedgigs oLl ‘T;A...J.; T3 5 Jol> puitens Lislel . (DDT) Sy alads 5l 138 atws
slasgise i b alsd sloygise S| gz Jud o ST goe s o @lsl 51 D oS G @yl oY 5o
ST o gy s ety ygise cal bl 5 2Lk s el stz Sl iz TPDE) lays bl
d.._‘i; )‘)3 60[)) R S99 c..\.wl.u A 55‘)4 b oo (5]0 J9Ja bl )I 9 )Lu S)9e 4...]9‘ LS)f‘ Ll )l o~ as ch..o
2 VoL aee § oblans bwgs [bodsl lp Gl OV game 5l atisl cor O abawgas ST o3kl 1l
Gl abase o ol tolej] (ol sl o sols (las oS ool wlao [l bl g9, » 2lbiiab;]
Sl 55 U ibits alaie gl b (shizg, oyb 51 Bl SYgane g5 5 4l S35, K & e 55
Sooy 0 aloldl pilel anl g an (g ead p alie Gl BB bglse L aS) Sl bl e ;0 S15 zge Lojlel

1. Deflagration to Detonation Transition
2. Blast Wave
3. Pulse Detonation Engine
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1. Shock Wave Amplification by Coherent Energy Release
2. Filament
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English Abstract

Numerical Study of the Transition from Turbulent Flame Jet to
Detonation in a Tube with a Single Obstacle

Sobhan Emami Koopaei, Kiumars Mazaheri and Ali Shamoonipour
Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran

(Received: 2013.12.11, Received in revised form: 2014.3.16, Accepted: 2014.3.19)

In the present study, a large eddy simulation (LES) of the flame acceleration and the transition from turbulent
flame jet to detonation in a tube with a single obstacle containing premixed stoichiometric hydrogen-air was
conducted. The subgrid-scale combustion was represented by the artificially thickened flame (ATF)
approach. For detailed modeling of chemical reactions effects on the present phenomenon, a 21-step kinetic
scheme was used. In situ adaptive tabulation (ISAT) method was also exploited to.reduce the computational
cost of using detailed chemistry. The present results show that the proposed LES/ATF/ISAT approach well
reproduces the physical phenomenon that occurs during the flame propagation and the transition from
turbulent flame jet to detonation. It is observed that the flame behavior-and the detonation initiation are
influenced by tube walls. Indeed, detonation initiation occurs close to the wall and behind a Mach stem which
is formed due to reflection of the leading shock from the wall. Morever, the detonation initiates following a
series of local explosions that occurs behind the leading shock.

Keywords: Turbulent flame jet, Detonation initiation, Flame acceleration, Large eddy simulation, Artificial
thickend flame model
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