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ARTICLE INFORMATION ABSTRACT

In this paper the stabilizing of non- premixed turbulent flame with a porous medium is studied
experimentally. One of the approaches taken to stabilize the flame in high thermal capacity is the
usage of the porous medium on the burner. A non-premixed burner with natural gas fuel is used.
First, tests are carried out for the conventional burner and then for the combined burner with the
carbide ceramics porous medium. In the conventional burner effects of fuel and air velocity and
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Coyn‘,ﬂé,ustion equivalence ratio on flame length, flame lift off and the stability limit are discussed. Porous silicon
flame stability carbide ceramics with pore densities of 10ppi, 20ppi and 30ppi are used in the combined burner.

non- premixed flame

o Experiments are done at 5cm, 10cm and 15cm distances of porous medium from the burner. The
porous medium

viewed flames in the combined burner are grouped into four regimes. In conventional burner
flame in a rich mixture is formed and flame length rises with increasing equivalence ratio. The
results show that the porous medium with less pore density yields further possibility of flame
formation in the medium. Moreover, it is observed that the flame is formed in the porous medium
in an average equivalence ratio of ¢=0.63, which is almost the equivalence ratio that an immersed
flame is formed in a premixed porous burner.

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

o )Lal laiy] 5l S a5 el g 5 cbges bslin iy o 5l oolici
Dy
Jobte koo o ol gy 4 a5 09 LS sl 1 [1] g
Lo So o ) O ol 5 aled jlaail aBales) jsbay ol osls
boaled Coyu aS 0l lis gl oged o)y Dglaie slaasls ol b s
b b by aled Jlasl cepu 5wl oo S2alS Laasls ojlusl malS

Please cite this article using:

dodio -1
e iy 8 balsl 5l ooz psbay SRl slabame ;o Gl
S DS (Sl oy s ilesdl slml 285 15 axg 55
Glaal ) cbglie i slaaled 5 3in] p5ilSe Sgmgs 5 lsd g Eigus
Gllye v sladle o ol Glpal o e buze 655,54 4
o) ol 3 e Olidos b ad el Jidiie slabuxe gl
@ bgpe (Sen G5 Glocdgn 3550 ;5 0ol plowl Glided 05l ploxl

tamles ool o3 wyle I o ol @ gla )l (510

S. A. Hashemi, E. Noori, A. Aghaei, Experimental study of a non-premixed turbulent flame stabilization with a porous medium, Modares Mechanical Engineering, Vol. 15, No. 5,

pp. 341-349, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld gelldue S

.....

x4 [1314] l5en 5 6% aas 2als |, GSL 5 cp)S
ooVl oo Soilul b Uil dame 5 sl alKiyll
gy Loy Jlad Gl Laulyh cow STy (05 aeSgise
bolse olo,S jim g lid moli8l a5 Wo S cdnlin byl ozl
Sl Jore g oad sadg (WS g Gl sles Gl crge 3959
OS5 S gige ke Sjluee blette Jrtie Cewd Gl Ceon 4 ) alnd
« [15] isen 5 5 Slo ol yio L‘i;“’ byl ialesl 5o o )58
OIS gl aisleyy Jadsie lasme o dlad 5yl eogame )
el ces lojpe GaB oL s )l o R L A WS
bes Rl ke 5 Glgn lp et Il sesguce

boe jo Glixl 225 5 goae wyp 4 [16] len 5 g
slog3 gone Joo o ol aniley SasS sl b Jade Sy o Sl
a5 230,5 sanline g 00,5 oolaiuwl 515 5 wel> 5B o Sl Jols 5,8
P ol w4 ars bl wa b o Gl o 5 g i
ool 30pPM 5l ieS WST oy i edd wyp Yl oled
2 i dne o el alile] saslllae [17] glae 5 oila
05,8 55 Loyl oy plonl b 4l Seool s J5elie Laoea
byl b ogd o sl Jidste bame () b (Vb haw ;0 alas a5
ol (ST Gl et SRS L Lae Sy gl oS 0l s
G a0 ol @l Gell 2005 oljamay 1) alads (5l (go390xe
Sedee i Alad Sty loy Wb alS 65 ks
Jlsie e o alad )l 2,25 oy 0 4 18] ))Ke2 5 aile
Rlie )3 (JolSite bamms oji> (JBa s o] @l (el » oozl
Slnl Ghiz st @l aled gl galal Gl )l Cos
S 9 (51 g5 Sl 5 ladlllae o [19] )Sen 5 aila . 0iS o
Ot Nsed gy (22U 38 e Jaie 0, Shoe 1 65l o2
Slesily g 039 (16 0M7) o 1 j2a8 (slaslop Comns o haw (sloo
@ g e gladllae yo b oo el (15T 88 Gl L et (25
o 1y ol dlade Jadsie ool alet [20] lSen 5 otla
ales o] gl bl ool sbe Jaiie b o] acglio 4y 5 05503
dSTadg g it Gyl o3l il o3l aladr Jadsce sad gl
alad gl 275 oy 2 [20] IS 5 el sl a8 g 5
GHIBIL ol @bt (bl 5 ailoyy (Sealpr 588 Jolie Lams )
G ol b (5,0 4 aleds jlaul Joe (65)led S olie
e e po alad S5 sody (2 (s Oedee Jile
T 1l [22] oS e 3 5,500 3 Sl
o5l g5 Gl b LI06 (55)len s (slp alad 3585 s L]
OtlRl ¢l 3585 e p 1BB (6500 s (gl by oo tlS
oo fal SLSL by (s 9 a8l

leo ) Aol p sladain o308 Glao )5 4 axg L
Sl W5y (38 S K 5 x9S wile Gl
One % 9 Wi by S leslital (b ey 5 i mbis e Sl
@ azg Loyl Coeal lews baled 55 Gl gilejlul gl esle I
el i Jeie einy olblae Gl s wnd bl sla o)y
Jriie Bao ol p0 o men 4 il 0og gl 0y5e b
o o0 ol aled Jolsce bams jlo bl olyen a4 ditel i d

5 ool 15 055 1394 sl o (jude Suilfo wdise

5 omiz 0305 )] dalr (o Colin Aleosty Gale S iy 5l 5 alas
o slp 2ol plxl 4 oS wsg SLS sl 5 [2] S
sogasms o TS Lazil a8 wiols oLad gl ezl ear VT oliee
B jsba Pl (Seolp Jria 0 095 6 06 (5)lee s
5 @bl laallhs [3] GfKen 5 Slo sl talS (gl
23,5 samline oyl iols ploxil il sl Jaie 5,5 IS gain) ;o (5,55
Lpzee ews by sad o by SR bazme sVl (gt o b alad
e b 5998 (5l e a5 Wisgad (5155 L] eizmen 0gdi e Sl
sl 3l 550 4 [4] GlSen 5 Jolo S o rain 1) a2
Sgan Sl gadlas o auslsy Jodie glalaze ;5 (055,000
o33l (ol Calae oy wile SR slalae (Sopdses ols>
9 an 695 9 2 Oygen Gl ol JUl ce ot
ot > oo 10ppi o> IS el boey] s bl o alie
S3lep S GBI b aled S p (5595 anllan ;0 oo g il
el Sy lp i polie 698 @l adl osde oL
oyix S Bz sl WS I Lol Grizer WS o Siotn
Ol b alad aioy slos (ABalejT 5 (595 sloom,p 5o cilise
G395 oy Alad Sy Dok aldne 0gde 0l (65 ke S
9 o e300 0l (alRaslesl polie I iy 1) alad ain sleo
2 Oises b i slabslie lp 1) dad s)lak [5] o Sen
23S gy (5 S Lo JS
rend g5 Jolse Jade S 0 1) alad )k [6] 3 5 U5
o 090 JEbe Lazms 50 o)l (3)l3S bl 21000, pus 55
5 995 09 se oaalie alad plust T 5 18 G s)len s sl
e o o plol Slaing 5 Slallas oy 4 glallis ;3 [7] o
By ghinzez ol 4 oyl azisls , 2008 Jlo b Jsdseie slo Jriio
Sy 4 alad g oad by alad Sy iy Gl OLyx 25 ST
ol s <l & [B] S5 W) 5 S 5 e S5
Lol @bs oelol pamsley Jodsie ae 5o alad sles @j98
los a5 ool aled Soblol slos ( BLol (dlgp sy gl
@ [O] Ohl5en 5 (Sosmgz wlgo Rl g 5 Gl lanl alas
WSy e Lz ;0 190 -l 328, Lol Gl o2 asdllas
bty e bue o 3l (] gles 45 wih S am lag]
50 &S5 eba il 58 B L el jo selr mhe coles 4wl
ohlSed 5 GLLLIS 5 ls s it ade 3m] (55T glod a8 colue
Aty bt il Jade 0 aled )lul 025 a4 [10]
Slaie 53 Glfoe «Slen Comd Rl L oS S plas byl mbs
L oS win,S (5158 eizen gl oS k1) alad 53 VL (635
o [11] ohlsen 5 55 0500 oLy aled (slod (5l o (ial3H!
Jilite bme o aipel i Gl leaasie oy adlas
e atti sled 3)le8 o GRIFIL Lap] gl & g L aislo
hHer 5 Soogl b e GialS Blusl zae Ll Cepw g ool ol
S G las (gl Ul e Sy 58 il oy anlllas 4 [12]
Oy Wlg e Joedseie Jrie 5 oolital a5 wisly ylis o] amsls
SmSgise polie 5 ools GlEl Jsens sladete 86, )l

1- NOX

342


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld gelldue S

.....

loo (5993
SS9 (6999
Jries 5l stz ol )b 1 IS
0.22m .
/
aladss 1im
A a] 0.9m
=
t.gl:w = : k—"\_/ -
0.07m I
N
ooy )>><9\ e L
!I Lazes 0 lag s
it ;/ -
[ — il b
I sl las

V IS

Jz.l;;m .]a..;m Lgo_\i)ladii 3 Jiw

xWw-3
Soore (3985 aled S ol (isu jo ded e &l 5 g0y mls
Jsb 2 138 St p 5 E g iy slaiiaS 3l ) 0g8ion (o

343

)50 (Jyare aiBual i et Jadie ;0 ol (galad bl I (ol o 058 0
Lo boosd lly aiieel i peé aled G 5 48,58 adllas
g sh (o y Sl

U] 2 9 St (s it slaiasS ST Jgene alad o
alads gy 2 30 Gizpe 9500 sy OF oI 0 g alad (Sl
29 dsdise (Byme ol 50 ead ol galad @) elsil bl ead ol
2 drie 5l ol gl g Jodsie b 0yi> (S 5l (saalllas 4 4l
33 Sk 50 3590 53 S & s O9l e 31 baalad ST 55
)l g hlise slaoyi> IR 319 09d e 3o 0ad jlly alet SO
08 0 )l iz 230 O ¢ sl ko Lame

owlojl olfws -2
5, 32 s peeS alex I cilizee (gl (sl oo xSl olSius
Lol Jada g 7alig) dso uld

Sl b (5y3meeS 51 3l (sln Sl 9y0e (slgp el jolateny
i s 5 alS (sl el o oolind 10bAr b lsa 10,5 60 i3
S g ol Syl 0555 5l 6 pSslz (sl 5 5Lad aliS el S 5l e
sl 5ep 5l E sl oad oolital 1o pne o 2hd S 51 Le 5 05
» @GSl Cell lsa by, 0sh 5T sl by, jo Sl
05 s pSojlasl cds L 1) el 1 cuaSe 30 25 52 o (63,55 (o3l
10 cczgs yiali b g pSojlail BB o0 a0yl Ceels  canSe 2
.wl@ox/;;,JO/ZJ&éagooy@oﬂ)y

wtlo g (b diel iy 5o oole Jate S b ialejl plxil (sl
SUSs ) 00 )l0aSs aly 5 Gl abaizee Jaiie 5l (L35 o)lsz b ol
a4 SLbl Gln 5585 ) sl sy il o aslo olis 3 b 1
S| g 5y el o o0l 8 3yl saliize JSIs 5 aiie
6955 Sly el Jriie (Sl laojlgs Sl Ise (63959 5 Jaidie 3550
ool o L 12 56 iy a4 (2 )5 5 (L3I Sy ) 5l e s
9309 &5 0391 yadee 22 JBs b 4y sllg) g (5095 a0
L dgn (539,9 slyme w53 9 )l 8 T 550 0 s e g
el g 5k a4 lailyial ol sabime sl gl g0 nl G (5ol
kol o calads 0a3, elgl (goamlive (sl el yio il 100 422
Bl galaize g5l )5 el )l pSe 5 Jate 5l e ams
3939 5| xS sl sln o bl e il 90 5 7 elis)l 5 (o0 4 (o
Ored g o oolitul glatod QB Gl es,en By el Ise
Sgdae JalS joboas l9a S9&i Jloixl slaJons ples (ogats o SeS'a;
S 01 53 5 e alral sy Rl busme (2l oS5 gl 0
05 JouS5 s 5l 5 o] sy, e Lasma 5 oad aislo (glowslo
el s 1y ebas g Jsb gl 15 o5 o bl _ylboniog 2 SaSay
oBws cpl jo Jodiin lae golrals> 8 doosiog > a5 @ 4z b
el fraien L ol Ty Ll 93 0 sl

@ prasbes 008 izl (Seol s A Laize 5t o
20ppi 10ppi o o> S 5 o leo 22 glis)l 590 ,lad L calyal JSo
oolil Jliie (gladame 556 o s tusl oad solizul 30ppi
ol 0187 o0

5 ool 15 053 1394 3l yo yu)e SuilSo Swdise


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 ]

[ DOR: 20.1001.1.10275940.1394.15.5.47.1]

Obled 9 Habld s gelldus S

.....

Sre > aled (Ssley sk s el 5 953 (spp rane el
GBI &5l (Al Il el pelate 3gh oo dlne (5)lub
Sisels g ools s 1 sem (gill aled (g b s oo Sl
5158 Sy bolie e slaaled 13 )k 50 [24] 555
[2526] 55 o ()lo aied 90 ol @6 &S egiie oo oS b g
Gl o2 G jl CBga @ fgp s pols las jekaie 4 Lyl o

5 UK 53 63)le0 Comd § S g S s e (5L 0 (Sxke
65 0/5 5l g cepmr il b IS @ g b ol oo sols olis
24 d9do0 Sl 75 syl o S o alad Al e
el b (0>1)

Cdg Sy oy |y el Sl Jsb Ol 6 S
Job 29,9 g ey GIBIL s oo (i 5k 550 )0 (59959
2l Gehie ase cpl a Wb se Gl3dl 58 Jete 5l aled Sl
il [27] 2 yo ol sansSanl o5 ol as
G o> g CSgw g lop Gl ol lis jglateds g ool ools

1.6

14 4

1.2 -

0.6

0.4 T T T T T

Vi (m/s)
G 50 40 CS g Cb pos oy (Sl S yl0503 D S

30

Vi (m/s)
Gl e p CS g Cop s aled Sils &L&JJIJIAWGJS.&

5 ool 15 053 1394 3l o (juowe Suilfo Swdise

Jrie sl jlalad (Saals p Job (s 105 o0 (o) e 5 alads
by mslai b olyon aled igels 5 Siuls s (gogms 5 ol ooy
bome booad ol o358 alad G g i 0 pdiee ool LA
alas ;5 oud sboml galad w3 Elgil (i (nl 50 09don (o p Sl
el g Joeboite Laome oyi> (JBo Sl aslsl )3 108 o (B pme 00l sl
370 e 39 o0 anlllae laalads LS5 550 p Jrde jl Joe Lanee
Sleoyam JBz g 0sdoe owyn oad Il aled o s ok
S0 3 oy 2590 O p Jae I Jodsie L glisl 5 i
25 g0 dmalie 00l Il 5 (Joeme Jatie 3 alad )l 50 1 5l
GBS Dligdios (B alie ) (o2 slp 0sd edliil (sla sl
ol [23] ok

Dgdse Al asdlas cpl o colatul 0,90 Lals, gl @)l g
e 0 g 4y Cogw a3l canl Ojle Gl o 6l Cas
I bs oz Gloe 2 &5 SreaS sl Slop & CE g Cond 4 (Bl
Dl e Casoay (1) alal, 5l g o0 oyl
/A
Dy, @
ol 4z b aS el lga g Cdge (03 @l s 4 CS g Cond
@ 39 SS9 daleS l9a g CS g Sy w0l 90 (nl ghaifle o (3
Slr s 0xS oo 3 okl 5y50 aiseal iy 3yl 0 edes b
565 WSal Gl e Jaidie Sy 53 (59955 Sg g 9 Cud ol s
[23] S9xs0 5

3l sabime 4 0k 3)ly (lgp 5 g i dmslxe (s
gy go o3l (2) sk,
v=4 @

lpo (535, ko a5 Ar =2BX107°ME cb g (535, alaio gl
30520 10 s > (sla JEx 5l aalllae ol 45 ool Agr =2/67 X107m2
4 S 10 .ol oo ooliul (),.A‘S.JL..; 0 e,e>12 48 4) gl ;o 0y
e e i | 4y ISay ilis (slaoyir IS

9o ATl Gy b Jrinn —1-3
Ot et Al S gyl edgame S ey 3l GBS cnl o

3 oo A IS i 51 oo eoliial Jbseis slalae 4 S0
30ppi (z) 5 20ppi (<) 10 ppi () oji> slo JI5

344


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld s gelldus S

.....

©)

@ (<) ()

pgs cdl> (&) sl el (all) aless calises oY 5l (s ol 8 S
el Al () ey 2 ()

aleds Als cpl o aes e F)y p oz Sl lsa oo s GmaliEl L

Jobsce lame oYU mhaw (g9, g 0od g5 Jidse e SklS

Jolie e pohu 51 SO om0 Sl ps 0sd e JSis
YW RVE GESR

oy &z fl (w5 -2-2-3
wloy alad glgl JSi5 50z 0pi JBs J1 gasllhae 4 i (il o
SIS 5 el )5 iz 5l ad OBl Rl lane 358
5 gl yo a5 wiibie gl 40 0w 30 5 20 10 gleo,o> JE=
ilas S 13 Jadee 5l (6 e sl

I8z 5l S b talejT ale (gl alads Sl 2l 5o S5 550
b Joseie ato (sl 1) alad 05 ll oS 550 9 U0l o i
A Hsblen amd o LS Cgar iy o> 10pPI (50,0 I
bome 0 oo 3l S S o)l o S 5o aled 0500 oasline
G LSS pl @ 4z b el ad S5 (pgo cdlo) il
S5 Sbslpe Comd o SRR Lae I alad CE g S g
P eiia e)lez g e sbocdle o alel LS5 550 050 00 SES
S5 oS ol ol Siko b el 0/4 5 05 o 5 slos) o cund
ity @l 5 el (5] o S 5 Bikoe ez 5 o Sl o alas
OF 2 o8 ol lamli oy 5 o9 58 Galad Gy GaPL o S5

1.2

— i ol
— A& = dedpge s
@ daip ez s

0.8 -

0.6 - _A

0.4 - o--—-9--—®

0.2 T T T T

Ve (M/s)
10 ppi o i J&K> b Jodscie basmo (sl alnis w3, glgil S5 50 9 JSio

345

eyl T S 4 azgs b ool sl eols lis T S 0 JS 555ken
S, Gz s (<@l) oo g Cogu jl Gud,y slabglie jo  Swls
b b oygon Lol (Sl p glis)) (921) 2 labglsa o

Sghien 3b S5l S ial38)

bt o b g 5 ikl g e S ~2-3
e Jodie lase by oud b slealed glgl cwnd ol o
Iz > 609y CEge e n Gh)led S Sl asldl o 050 e
G099 (s g 00D (o) Alad @), gl lp Al lwo i
D9 g0 dumliie Jgane Jrino b g ool addllae oud laly aleds ;5 (55lly

Al glgil gy -1-2-3
Lie by oad b aled SO dajiole;] o Slsalie 4 azg b
2,5 Gl A ez 50 Gl |y Sl

s Laoms 4 o] alads 5,95 1 gl il —

Jrlsie e 5l jo e oS ipg0 <> —

Jrle Lans (9 alads JS5 lpg Sl —

Jrle L jllalad JolS 29,5 10, le Sl —

Jsl el ams e bt 1) aled cilises oVl 1 (g sk 8 S5
4 WS (0 395 p Al Lanze ) (Jgene alad &5 358 0 Jol> Slsj
b Gl pl o0l Gl B8 cwnd o gl gyl dgam loges
550 Ceamd ol 53 <l W g 00 1y Lol oaisS gl i s
SLbl I Jadsiie s &) 3395 5 5l ey Ypane alad 3,5 oo )13 o
S s baoe gsh I S g S (ol 0 5 03 e y5e
0,8 oad Dygo Jrdie Lass (o Gliisl anl B aes e oliad a5 aass
Oy e 4 JolS jobas aled 5l (a3 lga (00 (AIRIL pge Sl o
258 o )18 s lauzme S5 (5l (e g ooy S5l Lams
5 @b ghe 55 58 5 eog wlS Jabiie Lo plos Sl Gl o
L aS wle 0929 Gloj py Sl o glalamdlo B 25 T (il
5 ozl b bumme YL jlalad 5l pandiddsn oo St R
W iy s claalie 4 drgi b wile e 3L o U5 4 aled 4y
S g buse (iS5 wsd 0 )l ol 5l alad o5 JoSe Lo
ile g0 43S iz oo Jlis e bt ;500 g 4d; o

25

Yp (CM)

10

0 T T T T T
0.4 0.6 0.8 1 12 14 1.6

G0k 550 2 Gl S oy (Sl el | logei 7 S

5 opleits 15 053 1394 3l je (w0 Suillo wdise


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld gelldue S

.....

alns JolS 7,5 09 cod JuSits pgo > o alads 1/5m/s<Vi<bm/s
IS8 50 a8 jsbilen amsce &5 05 (6 )len s o Jlseie Las
IRl poe g5 galad LSS 550 50 (65)lee S Sl et 5
pom &9 salad slnl Godgume (izes 5 Whiee GBI CE g Sy
Ol 58 el oty il 4 axgi b ogd o 0l g e 381 L
Gl pgo o 4o aled LS5 oISl o5 s sla e (sl ciansd
G b plp a5 cl 063 Lwgie ))led Camd )0 3929 Loy
e el JSliie e S350 il i alad LS5 (55 len
JIs alads JSis (Sl a8 (050 (JB b Sl Lo 5l ool
o e ial3él | klie Lo
Sl I8z )0 Coge e p > p G)ler s S112 IS
w3 e bt e Lage 5o aled LS55 alimd o 1, ok cilige
S oled gl e Lo S aled S48 (S5 @ 4z b
2 aesce &) (<l) o g coge 53, bolie (soagama ;o laoyi>
oo o b 0/T<p<0/9 gosgamme ;o (55 len s 10 0,0 JK>
Jolo aleds JSa5 galad 20 (0> JSz po S Sy wily o a8
ol 12 S sas o &, 0165 il 55)lep cons 55 Jedsiie aea

14

1.2

0.8 -

0.6 - —
Bt SR

O T T T
1 2 3 4 5 6
Vi (Mm/s)

30 ppi b Jodseis base (sl alad 3, gl oS5 5,0 11 JS

- —F—E——8F—-1

0.6 T T
15 25 35 4.5 55

Vi (Mm/s)
Sl i (JB 10 Ei g Cit s 2 (5l s Dl 12 S
(A pgo o) Jobsita baamea J51s (salady o235 550 o calises

5 opleits 15 055 1394 3l o (yuoe Suilfo wdise

Gl Slaiens 3l (5l 10 45 39 0 onalin 9 IS 4 4z g L
Lasb cpl acdlo)ls 092y S laxe J3ho jo aleds LS5 Sl
S5 Gl bwgie 65l Cuns D98 00 SsS C g Sy
oY el 0163 L ol Loy ool oy p Cigur sloca 5o alads
Sy aled S S5 55 el iy (e Jade jo o5l S34;
6] 5230 (595 55)lp0 S oo 5o J5il5te ame S5

Jole 35800 bgye e Jolo 95 4 Jordeie oo oS ol 25
pod Jolo g aladt (ndge S v U Gl adgl Sl Cop alS ol
ol 1 Uil s Ly Jlzdl slos 4> b sl Slge slos 33l
O p iy el il g el Rl Lae 0 Gl
Lo 55 p K 4ol) Jlazil glos b J5lsite baoms bawgs a5 2551
4>0) Gliol S¥pame by e beme pad o8 5 (U5
bome oSt 4ol & gl 4l 5l o Jil bl (3l
3y Jelow 4] o bame po b 5 Calue prlSe b sl
elaerile ol (285 0 edte JRRie Lme o Sl
g bl aisel Gl jed dlad & opdie i by Jelv (Saezn
9 g Sy Rl ol uite RIS L 10 S g g I S
ORI el (39,9 Gl S Gl Sl & (5] o8 S S
JHe basse G )l JUS 25 Gl carge 69959 Ol S
YL lacae o )3 alad 6)luly ele ol (nl &S 09800 53900 (L 5
el 9959 Ol

g ey o> 2 (Sl S Dl mia 100 IS5 o
20ppi soyi> JBz b il bume ;5 el dilide slacdl> sl
RS PRV

Vi<BM/s (godg0me 10 w4 o oanlie 10 JSi o a5 b jlen
S0 Oize a3 e 59, <ol o dlad Gl slacdl> LSS 1/5m/s
5265 ol (g5 )len s o JRbe be J5 b alad LS5
boe Jols o aled JSi5 6ln bwgie 65)le o 5 055 0
el 0062 i

Slo ES s C s w2 (55l S Dl imie 11 S
1, 30 ppi oyir JE> b Jilie Lo o waled cilize clacdl>

CSgw Sy o090y S8 a4 axgd Loaes el

0.8 —— e >
—h— 4l ppn I
0.7 - —O— _eluip oz o

0.5 +

03 T T T T

V¢ (m/s)
20 ppi b Jodscie Lasme (gl alais o3, glgl JSas ;50 10 JsCio

346


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld s gelldus S

.....

oo Jiie Lo 3l alad WS (i )5 s 0ji> S

alads g5l 550 gy -3-2-3
SNk 5o sy SR bazme galols 5 00 Sy I il o
9 le uL“M 99 4o 6)‘..\.’l.> (Godgdzo Aol ® 9 [XW) sl aleds
5 &Lé.?)l Glp @l sloo,as sllf> 2 olal e ol
ol oo o0ls Lzi 15 S jo Jaiie 5l Joelseie Lasma (5 e il
Comd o 00 gl aled S sl )k 50 15 IS8 4wz b
Sy 0jh (Jz ks S e s LQ<LIB gongaza o (s5)lee
5o OIFee i o o) Gz 3B )l e ead gl alas
55 s e IS ) Jie |, sl
e Jalh alad Sy 5 Jyane alad o syl 50 16 IS
ol 1y Jade 51 10ppi g0y JE> b Jodsiie Laoe calisee Juolgd
Gl (i 5l Uodseis lae gl )| jralS b IS 4y 4z g5 b oo oo
SRl el a3 g sl e Sl Camd o alen

21 — 4— 10 ppi
— & - 20ppi

15 4+ A 30ppi
. . /x/“/‘

0.5 -

Foexe Jris

oud b ales

Bl e i o, e |

0 T T T
15 25 35 4.5 55 6.5

Vi (Mm/s)
5em glas | o calisee gloo o Sz ;5 5 b jre Dl o, 15 S
Jrde 5l Jolste Laes

20 +
— @& h=5cm

r —B-— h=10cm
15 1 ---Ao--- h=15cm

SFoexs Jris

05 4 LEat

0.0 T T T T T

Vi (Mm/s)
Sy e slaglas )| jo oads ol alad 5 (Jsome adad jo 5 Ik 550 16 s

10 ppi o> JE b Jrie

347

o 3 JHEe Lz JoIs alads wopi> JBs Gl L oS wad e
ool i (gam &g 4 azl nl 05d e Sl 65T Sl )les
be Sl o jis Jlad falS ne 4 0ji> JB Gl s
S GRals e 4 by S S G900 4 JT cnl el RS
&k )3, 4 (10ppi) y2eS oji Sz 18, 1 05 oo palls Lo i
sl 55055 3T alas

Iz o g Cep s GRS Dl o
S8 5o Jobie L 5l alad JolS 9,5 sablad (o il sl yi
2 J5dseie bame | alad 9,5 (JSKi 4 az g5 b el oo sols )Lis 13
oy JE> 5.8l e 3l 0/33<p<0/5 goily o baoyir JE> olos
Sl Coms AI5VM/SOM/S (s03L 48 Cigas it yur Lial3dl b ol
Sl alad zg,3 0pi JBa lBI L JSO 4 azgs Loyl (o8 Slpss
Gl bl e Gl S ol slacand o Jibe L
I 5 Ol S g l9a S BN Joa IS (65 pp S
Sy 5 Gy GRS S5 0y0 JBa L e Lame il o
Wleioo SaS by glul 4 el Gl aS 00 S olnl b >

Sl (55lep 50 ) 0ads ol slaalads I (g pglas 14 IS
bime spaile 5 gl sly 3Bm/s el cogw o 9 005
() IS8 o o Lt wilisie glaoyi> Sz o Jade I S5l
il 5030 520 10 o i JSz 4 bgiyo e () 5 (<)

—@— 10 ppi
0.55 -

— - 20ppi
0.45 -
S
0.35 -
0.25 T T T T T

1 2 3 4 5 6 7
Vi (Mm/s)

CS):’; 64.]4'2.] )a;ﬂ.';;'cnsh'oo)&; A;llf:; 5 6))1(,@%6“))413&}1»
(s o lo Jls) Jselseis bausme 5l aleds JlS

()
g ity 53 P05 (65l0m S o alnd 3 gl 5 s gl 14 S
30ppi (z) 5 20ppi (<) 10 ppi (W) lao,i> JK=> o Vi=3/5m/s

5 opleits 15 053 1394 3l je (w0 Suillo wdise


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld gelldue S

.....

16 -
13 -
S
1 -
0.7 -
04 T T T T T T
0 1 2 3 4 5 6
Vi (Mm/s)
370 535 Gl T 5 (6359 g L s Zepalad pae oIl 17 S
sk
1.6

0.8 - / —— bl
j —— L ]
06 - - 92 U2
ERTELY "SI o WL")‘
0.4 T T T T T T
0 1 2 3 4 5 6 7

Vi (Mm/s)

30 59y S g Sy a1 65)le8 S Sl ST oge 18 S

Seere Jrie 5o g5l

5 Jdie bogma J31s alad JSE5 o i Sz 2l 2
oS slagler Caws o SR bae 5l T g9
Dy

el 0yi J& ) Jins 0sd b aled o 5yl 5 3
o o 1 RS bime galols Ll Gizes
gl obml Il 50 6555 e Gladuns ;5 05h

2 oVl eled o ead Gl aled o aled s)lul e 4
5 &S J 0 05d e bl lsa g S gw 5l 58, slabglxe
Blie 0925 4 (1 slaboglie ;0 (55l e Jgere alais

ke Cow -6
(em?) Jrio (slyn (5399 adaie gelaw Asir
(6m?) Jadio g0 (53,5 elaie o As

CS g 0, 20 4 50 soy> (0 Cond A/F
lgd (s0,2 (o0 4 S s (g0, (28 o F/A
(em) oo 5l st Lo alolé H
(em) abes Jsb L

5 ool 15 055 1394 sl o (jude Suilfo wdise

U ) 5 L el 31 L 35 m ela (5 s 505500
Sre shalie b el pdy GGl E g (VL slacie 50 alad (55lk
GVl 5o (> 45 39l o0 (atuie 0l g (Jgene Jate 0 g lub
SreS Slos)led Cod 3 )k e drie e laie gl

D)l 518 (Joeme alads 4y G 00l Hlly alads G sl

P bl slrosls yo Uas owyyp -4

Lhé@n)ﬁjw‘a.\.c—l—4

53 [28] (alsn wo)ls g2y s o3l (rens sl il slagb,

o Iy o] il el lise ] coabd e 4 asl S

Conlid pas Wa d oliz 3ga3 ol codd (6,505l JEiens sloaS

X1 ‘-’LQ.A.A.AA.Q 6&;4.:&5 ua_tjaﬁ pde Wn G wa 9 a.)s.g).ld; Sy90 dw‘s ums
05

Wa =| (w2 s (2w 2 3)
E)Xl E)xn

Sbal g 58 )l )l 4 bgrye Cualad pae oS Cuulond (23
3 e lacuaS iz cnl 53 Sz ge (ol @l 4 2oy Ll a2l
dsb 5 aled Job dop Copn Sgw o (sler Cod a>
S Zepalsd pac (3) 5 (1) sloakl, 51 oolisul L il g (Siils
o csas (3) ala 5l ecs3)lpn
05

ol (X 2.t 2 4
W(pfga (gxwof) +(O—a><woa) ( )

@ ke (ISl b (g5)lep Cund 4y bgyye Coalad pae lply
3 S3lee S e 5 g 00l sl laasly elel 55 (0 5 150
Aloe Casoay 890 )

1) G5)le8 Comd 5 (63955 CSgus Lt s Cabad pac ojlail 17 IS
b Cl aseiie 5o JS8 50 a5 b plew ams oo LS sl e 55,
FB sosgazme ;3 00l ) 5)ll e sz ge slallad (25,5 L o
ool ptne gl g 0090 (Jo5

Gy IS -2-4

IS5k iz alg3l lallas 0555 pas I pliebl sl do il
Glp Jyere dads 4 boo slajtoles] LS5 igai jsbay g o0
Sy 53 5 bt Glag))l o a5 gl gedgae 4 bt
U5 4 amg b ol oad ools jlas 18 S 0 samte slacsgum
Sz DS a4 o IS aw 3 h)led i DS
D3yl e 285 (6 pdy S5 Blod 4y laialejT azeis o il

G5z =5
el i e aled Gilo b s RalT S pson ol i o
odalin 2Rkl bl 4 azgi Lol pwyy Jodsie e SaSay
1S ol
Jle jo dles LSS w~|u~u,~c ool Hlaly alel o 1
oS 2l 0063 (55)lpn cons bugie ;o Jbsite Lo
2 JEe e 3 aleds JoS85 (65 lee Cand b Loy
Al gl aBusl i ead Sl alas

348


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.5.47.1 ]

Obled 9 Habld gelldue S

=l lﬂ ..-lT - T & 5 n‘_:' -u” IJ-IL‘ 'd:Jlba
douzo b s T ddsero T iy jag Al S0 S5k (52 )=5

Experimental Thermal and Fluid Scencei, Vol. 35, pp. 172-179, 2011.

[11]D. Wu, H. Liu, M. Xie, H. Liu, W. Sun, Experimental investigation on low
velocity filtration Combustion in porous packed bed using gaseous and
liquid fuels, Experimental Thermal and Fluid Scencei, Vol. 36, pp. 169-
177,2012.

[12]F. Avdic, M. Adzic, F. Durst, Small scale porous medium combustion
system for heat production in households, Applied Energy, Vol. 87, pp.
2148-2155, 2010.

[13]A.A. Bakry, A. Al-Salaymeh, AH. Al-Muhtaseb, A. Abu-Jrai, D. Trimis,
Adiabatic premixed combustion in a gaseous fuel porous inert media
under high pressure and temperature: Novel flame stabilization
technique, Fuel, Vol. 65, pp. 158-166, 2010.

[14]1A. A. Bakry, A. Al-Salaymeh, AH. Al-Muhtaseb, A. Abu-Jrai, D. Trimis,
Adiabatic premixed Combustion in a gaseous fuel porous inert media
under high pressure and temperature, Fuel, Vol. 90, pp. 647-658, 2011.

[15]A. Matthew, T. SmuckerJ. L. Ellzey, Computational and Experimental
Study of A two-Section Porous Burner,Combustion Science and
Technology, Vol. 176, pp.1171-1189, 2004.

[16]L. M. Timothy, V. Sadasivuni,K. A. Ajay,Investigation of a Miniature
Combustor Using Porous Media Surface Stabilized Flame, Combustion
Science and Technology, Vol. 179, pp. 1901-1922, 2007.

[17]S. A. Hashemi, M. H. Atoof, An experimental study of stability in porous
media sic, Fuel and combustion, Vol. 2, No. 2, pp. 11-23, 1390. (In
Persian)

[18]S. A. Hashemi, J. Amani, M. H. Atoof, Experimental study of the stability of
the flame in porous sic, Amirkabi mechanical engineering, Vol. 43, No. 1,
pp. 59-70, 1390. (In Persian)

[19]S. A. Hashemi, M. Nikfar, R. Motaghedifar, Experimental study of the
effect of the firing rate and equivalence ratio on the performance of the
porous burner Metal radiation, Amirkabi mechanical engineering, Vol. 44,
No. 1, pp. 35-46, 1391. (In Persian)

[20]S. A. Hashemi, M. Nikfar, M. Ahhosseini, Numerical and experimental
study of combined porous burner flame free and comparison with
porous burners, Fuel and combustion, Vol. 5, No. 2, pp. 77-91, 1391. (In
Persian)

[21]S. A. Hashemi, M. Nikfar, Experimental study of the stability of the flame
in the intermetallic porous ceramic, Journal Energy And Engineering
Managment, Vol. 3, No. 3, pp. 42-51, 1392. (In Persian)

[22]S. A. Hashemi, M. Dastmalchi, M. Nikfar, experimental Back flame
phenomena in porous ceramic, Amirkabi mechanical engineering, In
press. (In Persian)

[23]F .Douglas; C .Ruey,-D.Hung;, F. James, Blowout of nonpremixed flames:
maximum coaxial air velocities achievable, with and without swirl.
Combustion and flame, Vol. 86, No. 4, pp. 347-358, 1991.

[24]S. R. Turns, An Introduction To Combustion: Concepts and Applications,
McGraw-Hill, pp. 505-506, 2000.

[25]F. Takahashi, and W. J. Schmoll, Lifting criteria of jet diffusion flames.
International on Combustion, Vol. 23, No. 1, pp. 677-683, 1990.

[26] M. Karbassi, Analytical And Experimental Studies Of The Stability Limits Of
Nonpremixed Flames In A Co-Flowing, PhD Thesis, Department of
Mechanical Engineering, University of Calgary, Alberta, 1997.

[27]1. Glassman, R. A. yetter, combustion, forth edition, pp. 305-320, Elsevier,
2008.

[28]P. Holman, measurement methods in engineering, translation M. Maleki,
Pub Jihad University of Technology, Isfahan, 1990. (In Persian)

349

ghl )3 0 ppi
(m3/s) l}a’ T (& Qair
(m3/5) ws.w (o> sgb Qf
(M%) e v
(m/s) aless ¢y Vi
JE.’;...A.cha..x.&': sszojl&l)ﬂﬁnwfx w
(kg/ms) J5= 2
le:u.n .la..;m o).é} G’Li}
Silep S
&1

[1] G. De. Soete. “Stability and Propagation of Combustion Wave in Porous

Media” The Eleventh Symposium on Combustion, pp. 959-966, 1966.

C. Chafin, M. Koenig, R.D. Koeroghlian Matthews, M.J. Hall, S.P. Nichol and

I.G. Lim, “Experimental Investigation of Premixed Combustion Within

Highly Porous Media” Proceeding ASME/JSME Thermal Engineering Joint

conf. pp. 219-224, 1991.

[3] S.B. Sathe, M.R. Kulkarni, R.E. Peck, TW. Tong,An experimental and

theoretical study of porous radiant burner performance, Combustion, Vol.

23,No.1,1011-1018, 1991.

J.R. Howell, M. J. Hall, J. L. Ellzey, Combustion of hydrocarbon fuelswithin

porous inert media, Progress in Energy and Combustion Science Vol. 22,

No. 2, pp. 121-145, 1996.

D .Trimis, K .Wawrzinek, J. Comput, Flame Stabilization of Highly

Diffusive Gas Mixtures in Porous Inert Media, Applied Mechanics, Vol. 5,

No. 2, pp. 367-381, 2004.

B .J. Vogel, J. L. Ellzey, subadiabatic and superadiabatic performance of a

two-section porous burner, Combustion Science and Technology, Vol. 177,

pp. 1323-1338, 2005.

[71 S. Wood, A. T. Harris, Porous burners for lean-burn applications,
Progress in Energy and Combustion Science, Vol. 34, pp. 667-684, 2008

[8] J. Charoensuk, A. Lapirattanakun, On flam stability, temperature
distribution and burnout of air-staged porous media Combustor firing
LPG with different porosity and excess air, Applied Thermal Engineering,
Vol. 31, pp. 3125-3141, 2001.

[9] K. Gosiewsk, A. Pawlaczyk, K. Warmuzinski, M. Jaschik, A study on
thermal Combustion of lean methane-air mixtures: Simplified reaction
mechanism and kinetic equations, Chemical Engineering Journal, Vol. 154,
pp. 9-16, 2009.

[10]R.C. Catapan, A.AAM. Oliveira, M. Costa, Non-uniform velocity profile
mechanism for flame stabilization in a porous radiant burner,

[2

—

[4

=

[5

—

[6

—

5 ool 15 053 1394 3l yo yu)e SuilSo Swdise


https://dorl.net/dor/20.1001.1.10275940.1394.15.5.47.1
https://mme.modares.ac.ir/article-15-10647-en.html
http://www.tcpdf.org

