Bl g Co g Limgh - ale @ i

YN lies) 9 5mb g0 ojled ooty Jlo
‘ ' Oln! @l poaul

yb)wgmdﬁuwf@b‘) MMB.:'M‘M)#U GONE (w2
S35 il

£ *
$2lo ©p0gaS 9 (SboS (obol lw
L 55 Kol s ol bo 3T «SuilSo  cmokinten (i ¢y yoho S i oK1
AV 25 iy AVAIY 2lSol 51 il s AYAVYN - wdly o)

Jlid 5 aled (SOl gy ilizte (slodwiin 5 O] Cond b o flyo jgb2 ey pSl i ] Suto
B j iy E eedond () 50 Censl S Slodl)S (gl joolitnl b aiea| iy ales jLadd j/ fol>
ahio mhw b mils £97 4w (Sl I 0 ool 0l dsloeo Jy aleds b 50,55 e ST ko jlosliiu] L
olid yolo il .Cool 48,5 18 ) 0 050 doyo VL ] 0gu> 0 slooland] Coend b Jilio g (20 o sloplo
rigeed ML ooty |) (6Tl G Ui (Slopld flye 5 alad (6 SlLD L i e (rip0 ple 45 Ai00 oo
5 48l Al Sl G L b iy ] ol (TS s 5 e 3y S im0 Sl b8 S
S5 13 (i B i e iy 0 s0liiilit 5 Sl i bl el s LS s e
O] Connnd il b Lid aieico O, ) e i Jilio milse (sl o aleds [l ) fols A
e (Slols qilo 5 i3 (i (or e filo U (59l tu] @ilo desin 4 iy i8] £ g 438l i8]

L] filo dwdid 4 diusly g 48l ol ol Cocd i8I L 1o JLiS diiii Ol Gloj AT o ol ) LS

o wilge oyl [Lid o5 )5 sloals 5 (g 5lwands calads (5 S olis wias] el iy alad 1 Flgaads

do IS0

b a1 o adgl alads oo Loyl o a8 Wigd so Dbl el oy (il slasal b 5l (29,5 4 3 sl il
SSls aiS oo a5 1) (ool b lad g 485 Olid e 4 (oduzn cdo slaj e g @lse L) Ggalm L
2 el Gl s b Sy pals el o8 ol osd oo il I Jol jLad s (ali8l el oS (65550
P 8 olr 8 g) S Caio esimly 5 SVl mlio 5 5B 5 o BLAST dlagSs Silai pleojle ()b
Srit] 1 lillae ol N5 50 el 43,8 15 il Slillae gadge o ge ()5 8 3linl blB slye iid
wasl gl S b aked o Ll ool oad aslis gt aled g cope GBIl Gl G55l olsies
dy i b g alad gl 03,965 Sgyzacnr ceb s asliS 1 alad apr 55, » wasl sloals T S o 5,95
Sl Eel ggoge ul [Nwigdhiso FSzsS Gloager 4 aled dez (el crge lyr SoaS] Sud 4
Al LSl 4 eldie SasS Slaals I 0955 b cirizmen S9d o0 Shig 55 GRIP O JWisar 5 alad mlaw Colis
Db p S G 4l e g Lo)S JUl g5 g 4l (il alad (5 calid (STl 4l (> b g 5 e 42 l)

(S_emami@modares.ac.ir : Joosl) (5 55 (ggzisle :
(Kiumars@modares.ac.ir o) cdolieo oainn o5 —abiwl ”

1. Flame wrinkling
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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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1. Dilatational component

2. Markstein

3. Collocated

4. Total Variation Diminishing

5. Upwind

6. Sweby

7. Pressure Implicit with Splitting of Operators
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1. Root mean square
2. Direct Numerical Simulation
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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.
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