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Investigation of the effects of performance parameters on the flame
behavior and temperature distribution and exergy analysis of low swirl
premixed burners
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Low swirl burners present an effective approach to increase stability in lean premixed
Received 25 April 2014 combustion. Effects of swirl number as a key parameter in the performance of these burners have
Accepted 05 June 2014 been investigated in several studies with different conditions of pressure, bulk velocity
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equivalence ratio and geometrical specifications. Swirler distance from the exit, called recess

length is another key parameter, which affects the performance of the burner and there are a few

-}?:yn‘,l‘;)oerrist'ure distribution studies about its effects on the performance of the burner. In this study by design and fabrication

Exergy analysis of a low swirl burner and setup a rig test, several combustion parameters include flame

Recess length temperature; flow rate, pressure and temperature of the air and fuel, and analysis of combustion

Swirler products have been measured. And the effects of recess length and equivalence ratio variations on
the performance of the low swirl burner have been studied. In addition, the exergy analysis has
been done in order to investigate the performance of these burners. Results reveal that increasing
recess length would result in wider range of lifted flame for different equivalence ratios. In
addition, results also show that although low swirl combustion is working on lean condition, it has
about 17 percent lower irreversibility ratio in comparison with diffusion flame from second law of
thermodynamic point of view. Besides, the heat transfer ratio has been increased about 14
percent in the lifted flame in comparison with the attached flame.

5l 2 s (Rl L g ol 50 [1] el 3l ST o35 40 3l 2] dodo -1

odd 33, 18 5 S g S 5 oSG 5 ol Sl @ladend 4SS Glasun YT palS lp Wan S e 5l (o 38, Al G Gl

Please cite this article using: S lod o3lu! Jd @yl 5l s opl @ gl (5150
S. I. Pishbin, S. M. R. Modarres Razavi, M. Ghazikhani, Investigation of the effects of performance parameters on the flame behavior and temperature distribution and exergy
analysis of low swirl premixed burners, Modares Mechanical Engineering, Vol. 14, No. 14, pp. 27-38, 2015 (In Persian)



OblSed 9 ya2 i Olesl Sam

Aol iy YiRnes Gl Juire 650551 HIUT 9 Lod 2595 9 alab YIS j2 &3 )Shos Lo piol)ly jusss Sl )

—

s_i.....uac\;m.o PR
Oy oSl wdin Gl dl )l g i o Jrdie Sileds pgai 2 JSb

L) Gas7e Ghgiae Ol 5 00,5 joe Sle Siin 4o jllse 5 g
ohor Boy olos 3l s b 3 bslie ) (6,80 i o JS5
b owizey 5l 58 5l om0l 99 0l voslion S5z 4 1y SLBI iy
%0 oy b alie g g)l5 Jada sl Taled g0 oS 5 0
A 8 goumie gwdin gl jiel )l eniory Gy 8 See sl ol
oy 450y d{ Re) (635 yo caomdd glads (R) Jmdoo glais 3 JS& oollas
aols b (L) Sij0 alol (St damio sl so s oy olass (a)
) W& s 7. K
e Jrte o, Slee 5 A5 51 pwaie ol Jelse & Jxtio pus 5l oty
pll Jaiio 0,Slas ;0 odizry dwdid 18 pgas 10 (godxine Olalllae
i dlal 3l eslainl b Giomy due anuloe jelate 4 Six ol 0uls

SJ)\) alob

sar 3 Fell Gipete dar o vse ol el oo ST Wl ) 2 aka,
oslitul Jatwo (quain el jf azilin ol iy sl daine o Shee
(o oS 5 o b1 al) Glgige 4 00,8 slpiiny iz sl

1] 25 sluoolis 2 ala ) 50 42 oS slodnias gl

_p3
s=2tana 5 21R > )
3 1-R2+[r2(1/RZ-17R

Mm 5 R=ER/R (el Jriio glads a5 (555 0 (6lyzme glads cand RyT 0 a8
Ma 5 Sle o2 Ok @ barye Me g Conl Me/Ma (o) L0 Connd
Jrie owsin layiell ooled (398 abuly Glhae conl SLLI 4 by e
1y 1, IRSL<AR o3l Sz g 000 38 1 alail, o (L) K50 alols 5>

L6] el ools slosias iz sl Jrin
9 Jrie ciliie sladwsin cw,yp L2000 Jlo o ol Ken § Ko

Be ..\3'0.3)5 .)Ler.m.u ’....,. cadedy 6.»9.0[? RC ) UT u.J‘rM.u ).:.:L 9 a..\..m'w.:

7- Recess length

14 o plats 14 055 1393 il o3lallgsd e SlSo udiyo

505 ) ST oy 1 5 S s gy aalS” 3l (slos b ol 3l s
035, bl 50 0,5, s a4 s, (nl s abai nles oo by 2alS
slagty, cnd ahii al Goged Bk y plaie 4l alad 55l
5 eslial da Sl ol STzl aai (S wilons 43,8 5 4y ik
Ol S 3l sl el ey lop 5 g byl o (o o>
5 e oslitul 3yl Lol Gl sl oimies slodeie o ol
WD e 00l jeue cdory slalze jllse b g S sw lal> e Djgo 4
SolBn seke 4 )lnl s 4 Ghom Sl RS @l gl 0
Ol oo Sl (el Jo e 3sB e edlinul (5l
sae opl [2] col onds s iomg sac gl 4y G g doe i b i
Syge Wl LS ool laygly GG L gl Jol> bl
35S iz sae b plaaled (1 alal) 090 chypas Jria glad o
Oy sloales 1,006 51 ios oo sae b laalad g oo o5 0/6

[3] il o

[ UWr3dr
6. I

s-Jm o 0
b=x ij.p(Uz)rdr
0

HLE Bxg Cansl (szmyy (250 10 Glaygly <8 5> o3lail Gang «393 alayly jo aS
ol (phamy Slodil> 5 o G935 0 A 3 S &S > ol
20 0gh e °‘>L‘L“"|2t.)“2"’f’ Sldain 515 Slacm g 25158 o059,
S el ogzg 4 el daasls 5 Sl ob 4y (lonyay b dris g5 0l
crse &5 ond Juie alas (S05 o (IRZ) (sl (s 5L asb
& Gl Vsame e ol o (Gl -1 US8) 088 e o )k
g onile iBgte alaizee ;o 1) (gt loj cabadzs )0 i 252 o
Ol 0005 Bk sl Sgdee Dl aST oa ¥l 0y (Ll czse
6,5 e |, it Jate oliSen 5 oy 1992 Lo o« Jane
Sl s oad Bl wilas ooy a8 ih sl (Jaie g5 ol o 4]
by cwles Dygo 4 lsn Gy drin cpl jo dled rilaSS ol
WS SSgw by Lot ol 5l g oud 3y Tyme 4 (oo 3U
L 599955 (nl oedioe @5 Jatie o ol Ly )3 (6p97e )50
JeSiss oo (o0 -1 Ut tlae) [B] wasbiooe® )5 iy Jriio
slplap g Cogw bole Coyw b aled o p &5 Conl (glabais cales
Ol 3l sl Gob 8Ll s & oS Gladede Gal p3 oeb
e W g adly I3l (g5 )0 (5ys7me Sae e cGhIm D9 Sp5e
oS5 Pl lalad 5 ot it Jatie s (sl 4 alnd S5
ool GrameS Jrde P (S 5 Cure Giipte E99se (nl 005 0
3591 357 g Ty Il 5 15y 5wl lalad Wil oo oS

sl gl 208 Gille swizey o 511996 Lo o (I Sy S
il oSl gilusols et Gk ol 5l sy o i Oly>
@ bdeie g5 Gl 5l e oSkes 5 ooy oS 55 ) ol ane
[1] ..\J)ST Cewd

- Diffusion

- High swirl burners (HSB)

- Inner recirculation zone (IRZ)
- Low swirl burner (LSB)

- Low swirl injector (LSI)

- Lifted flame
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1- Particle image velocimetry
2- Laser induced pre dissociation fluorescence
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1- Blow off
2- Flash back
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1- Axial stretch rate
2- Attached Flame
3- Lifted flame

4- Bowl-shaped
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