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Study on Flame Stability Using a Slot Burner
Wonnam Lee, Dong Kyu Seo
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Abstract

The characteristics of flame stability have been studied experimentally using a slot
burner. The blowout conditions of a fuel-lean premixed laminar flame, which is
located in the middle of fuel-rich premixed laminar flames, are identified for
propane, ethylene, and methane flames. The fuel-rich flames could stabilize the
fuel-lean flame for the equivalence ratio as low as 0.2. The laminar flame speed
along with the heat release rate is likely to be the important factor in stabilizing a
fuel-lean flame. The increase of heat release rate on a fuel-rich flame lowers the
equivalence ratio limit for the stable fuel-lean flames. The stability of fuel-lean
flames, however, was not sensitive to the equivalence ratio of a fuel-rich flame.
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Fig. 1 Schematic of slot nozzles.

WE A F TN HF g T M RN S T SRy
B o W L D e ar £ H £ % H - ®m W
S . Ny

SgwI A mESEEE By
I .mﬂhohﬁﬂ%wﬁmﬂo_‘m;o_M]Mvzo lﬂxﬂovﬂﬁ.w
N oBsareewm ok ERE L W o F K

Ep® o ERWP SE F D g B R T
Il__A ﬂ. ﬂmﬂ Na Mvm W \UNO £ m ZTM EO ~e
H S ET - rada pxd ErpEams ¢
F BB Rn T  nn Broag PNy ,
iy 5o & AW g T oo M o g S
KO = R T - W K K owaﬁﬁ.:emr s £
Bl B NT o TH g Wy WP SR T 3
A B gaTa T pmoH TR g 2

e A T T s SR S =y 5
N 0T L wde Mg o NN dvoa- TR v :

[ = N T W ~ oo T2 T o R ook £

mﬁnrmowa.u.. .H.imﬂﬂn.‘ma.mﬂﬂ, muouo‘mlﬁmo%i‘_’m M'l

TR AR T D ORNB L KK 8

TETMET T T B LBETEm DhF De T

oW oo T Mok ot o %o AR ok oo WSt T R W W BT W
cxTEEEE (TE EuTIRTEE R BbE_ Sha_
4R Th g P Tk T YagTpMIT s b T e s P T o
Srg*lar,iz rUEeigdziaiacgziborivg
S ORI O . S SRR T S LT
TR W R g S o W o D R S T - MG, )
mog%mﬂmmiauﬁzam MW%,%MHM%H@HT&ﬂﬂaﬁMN%MWW%W
%%Wﬂﬂoﬂ?i_ﬂc._wo @a&&n@nw%iimmmmma?muﬂ Vwmaﬂo qor_\}vuao_
onﬂﬂUw&l ﬂﬂﬂ:dﬂéﬂ‘mﬂu ?M%MEOWOM%%OEQ,@I&ELMOWw%o_aiﬂ\wd‘\mm
ST EIRtlEdpL T AREARRL TN, TR LR
R R - S S T T o . b L R
g T T N 0 c_e%mﬁ.m i ST A X0 L W9
A Eo g e M AT b m B gH Ddmed s T WA SR
R PHEZT VT Ckk B T S pmE  _aRTe N mww
e T8 e e g I T BT oy B E - 2 Py
[ T BN g N < ™ T ™ e g AT T T °of T o T|H
W AT TTWFTPLAES T PFAPETBEBRFTIRGEERT T L& FT D

HAYUS S dotr gt
- 98 -

X

L

ol A=



Fig. 2 Slot burner.

Fig. 3 Lean premixed flame
stabilized by a couple of rich
premixed flames
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Fig. 4 Typical lean flames (a) attached
and (b) blown-out.
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Table 1 Experimental condition 1.
(rich mixture flow rate)

Fuel Air
(sccm) | (sccm)

CH, 500 2384 2.0
CaHs 303 2165 2.0
CsHs 196 2336 2.0

Fuel EQ ratio

Table 2 Experimental condition 2.
(rich mixture flow rate)

Case | (saem) | (seemy |PQ Tati0

1 500 0 ©

2 0 2000 0

3 | 50 | 2004 | 238

4 | 500 | 302 | 189

5 | 800 | 2004 | 143

6 | 500 | 2384 | 20
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Fig. 5 Blowout conditions of lean
flames for different fuel.
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Fig. 6 Stability of lean premixed
flames for different fuel.
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Fig. 7 Blowout conditions for lean
premixed flames.
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Fig. 8 Stability of lean methane flames.
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