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1. Flame wrinkling


www.SID.ir

©alae y00sS g (SbsS (lol Gl

Cenl uS—QuQ o..\.m.)l.‘?u‘ «sl”" u,uo; C).' 4 s aleds )LOLM: O9)° @ YL' u,ué)f S l; @LQAJ‘J; 39,9 A.H.” n.\JL!‘SA
[V]ogis 3 (oo s siigals slow] el
S by (San] o Ll cel Wl o 5w Gl i sl 48 b 9o 1S uil G (Kuadsl g aled S il
L) aleds ag &S, £9,0 b el (bluil zge S alals a5 @.Lgo—l 3ol (Gb > doe LS}L“’P‘)—‘) Ol 00,5 Slgias
2 Sz e g 48,5 QL aled agezr glr )0 B bajl5 (Gl alhase iy Ll Ho (GleyS blusl g9,0
wijls Hl3 el gl jo Sloszn lajre g o @lge o5 (o oo )5 5l ()l )3 0 pS (oo JSb alad gl
Sy 5 dlad o SRl ol e (Sxasl Gl cel g5l 0 bl @l 5 5 Gl ol e (1S,
1 & &l & . & - \ & &, B &,
Bgsbe g 0gdion alad gl )3 (5LsS laguliie ;5 plaals S slml Sl oS Cals S iy (gl 09boe alad (259w
Y »)5:> )9S A g 0L O\AMS“ 4.:‘&; O9)° @ alxds »)5,..4‘5& &.Asl) FLY ({:)‘5.4 wéu,ula )O) ;M} ).> L_’>'>‘5" L&w) 9o
Sl g 00,5 jome &lge 59, 5l Sepmn Camiay o)l o Djgot Ass Sa3S GLr Ble jpa b riaen
TBR) slos! Comd 3l Cox 6,19 () e v 45 ol el ] [V]ogd oo Comdinly oly> 5o Kol i ol
Co il oo il Gaday aled jee L T e, KiaSTy sleos aSiul 4y ax g5 b ojlge cpl LS 5o cwl &ilse 31 Jol>
sazme (§3lwply] 4 el San Sl pl a5 WS o i 3 Re e jalgn, sae o] s g (voe T ) v Slosw
Wy gloadaize ;o axad] belwo i sloaled 388 g5loJoo 9 (So5md pad 45 Cowl poly (398 Clas 4 axg5 L
4l il g Ghiew £ 380 Ol 53 ehgt GSln Gl Al S Glyieds (3B Slndi) cdo lge jpa> 50
bl Gl Jels JLad g alad SOl p sz by g Bl WU Con 4z ST g oe aslil ((aST
23 sleans o alBisle;] 5 puFejlail Llug cdinn b Ll 5,5 o 5L 6o VAAL ams blsl & 55 slawliie
‘5’-“3-‘ L@ui )lS B o)S o)l...u‘ 6)...‘05.459“‘ 6‘9@—ub3).9 w]w adxs )LMA-AJ‘ )‘ yb )Lwﬁ 9 Sy o] St
LSLQQ‘M‘ S l; (e GLA) GLJG...M..A 9 k)i..ué)jj c.la&a C.’a...u L| (5”‘9"’ )L.S P9 (5..1...‘0 s&‘éﬁ‘é c.‘a.a.a C.la...a L|
ol 38l slasl Cd (al58l b aniey Lasd a5 aes o ol ooyl lalas zels wilazd 3 13 axlllas 550 do o YY U Y -
cel 1) HLlad o ieS glalginl wle a5 Jl> j0 00,8 sl | JLad o i cmye wlo ] 5l e 5 (dains silo .ol o0
g aled 6, SOl p s g S g balie (6))lpp Cond 5 mile dwain 15U dslllas 4 50 [0] )], e 5 50,5 o 058 o0
(35 Blo) ddatus g mpo (Slopls shaie mhaw b silo dw o 3w bl wls [0 sl ,y bl 5l Jol> jLes
awdin a5 sl ol e @ gg0g0 (ol 0 1) 095 Jlade (i Lt wile gl abiass 4o sadolil jlid aiio
Sl ;o 55 GleadsS piomen g ool Ceb 1) wile iy jo eolidlaliay ais g Slge por> Jlade oy yiion Ldates &b
alads haw ;0 Gl (59,55 ux el g 05,5 obml wile ity 0 S5 glaals 5L aasl L dlis S et
o glge jpam o aieelin dad S Ols 5y 2 [FIOLSes 5 Bl bwgi 58 6,500 (22 addllae o9 o
ssbiiedy dbioe ol 10 00,8 (Byme chlidre @lse jelm )0 (g rageS gl Slorm gy el Sy alads JLisil w)
Sl ol e g Jlgie D yg0a fawww amao Lzl dlad Cawo iyl Gl o cadolx) bi..a..ﬂ s il

1. Vortex shedding
2. Jet

3. Blockage Ratio
4. Baffle plate
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1. Unsteady Reynolds Averaged Navier Stokes
2. Large Eddy Simulation

3. Flamelet

4. Thin reaction zones

5. Flame Surface Density
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1. Power-law
2. OpenFOAM
3. Weller
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1. Smagorinsky
2. Favre
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1. Flame Surface Wrinkling
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English Abstract

Numerical Investigation of the Effects of Blockage Ratio and Obstruction
Geometry on Flame Acceleration and Overpressure of Gas Explosion

S. Emami Koopaei and K. Mazaheri
Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
(Received: 2012.4.29, Received in revised form: 2012.10.24, Accepted: 2012.11.26)

The aim of the present paper is to investigate the effects of obstacles with different blockage ratio and
geometry on flame acceleration and overpressure of premixed flame propagation using large eddy
simulation. The subgrid-scale reaction rate is represented by the Flame-wrinkling combustion model
developed by Weller. For the purposes of this paper, three different obstacles with circular, triangular and
square cross-sections are studied here covering blockage ratios ranging from 10% to 72%. It is found that
square and circular obstacles, result the fastest and the slowest flame acceleration, respectively. Velocity of
jet-like flow around the obstacles and the level of turbulence generated by obstacles are increased with
increasing blockage ratio and caused an increase in flame speed. The amount of unburned mixture trapped
behind the obstacles, that plays a significant role in the overpressure, is found to be the highest for triangular
obstacles.The maximum overpressure increases with increasing blockage ratio, but the rate of increase
depends on the obstacle geometry. The square obstacles lead to highest overpressures while the circular ones
produce the lowest overpressure. The time needed to reach the maximum overpressure decreases with
increasing blockage ratio and depends on the obstacle geometry.

Keywords: Turbulent premixed flame, Flame acceleration, Large eddy simulation, Explosion overpressure,
Obstacles
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