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Abstract

The extinction of premixed flames under the influence of stretch is studied numerically. A wide

range of fuel (hydrogen, ethylene, acethylene, methane, propane and methanol)

and air mix-

tures are established in an opposed jet and their flame properties such as flame speed, flame
thickness, thermal diffusivity, and stretch rate at extinction are computed. Computations are
made using several chemical kinetic mechanism (Smooke, Kee et al. and Peters), The major
result is that, in contrast to the various previous claims of extinction Karlovitz number varying
over three orders of magnitude, it is found to be constant around two for all of the mixtures tested.
That is, premixed flames are extinguished when the physical flow time decreases (due to incresed
stretch rate) to the point where it approximately equals the chemical reaction time. Here the
relevant chemical reaction time is not the one computed using the one-dimensional flame
properties as originally suggested in the formulation of Karlovitz number, but rather it is the one
obtained using the stretched flame properties which fully reflect the effect of straining on the

flame structure.
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Fig. 3 Extinction Karlovitz number for methane/air

flames.
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mechanisms for methane/air mixtures, with
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Fig. 5 The variation of extinction stretch rates for
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lence ratio.

o
ox
sk

off e 1.7~2.49 Hoid vlay

o

o

LN =
o o
Lo g

k3
R
N
iJ

an ol
[o5
1l

o

3 ]
= Wiz Fig. 2 of

o b

i)
ko
of
ok
By

o°
rhu
oft

o
x,
rl
N
2
R
fo
fi

1 ol 75
AE}7] ojadel,

oo & o

o
2
rlo
o
3
rh
do oL I
) o
= \al
O
E " o L
e AL oL
Tl o oR aR ol



Peters.mec
L A\\\
2 gl
g
N
s L
=
2
/l/ = CHyOR/Air e
4t e
P
CsHylAir
1 1 i 1 J
08 08 1.0 12
Equivalence ratio ¢
(a) One-dimensional
4 Peters.mec
2
g L
g CH,OH/AIr
. m
g 21 CHAIr T, e C:HyAir
,g -
2
0 1 1 1 1
06 0.8 10 1.2
Equivalence ratio
(b} Local
Fig. 6 Extinction Karlovitz number for hydrogen/

air, ethylene/air, ethene/air, and methanol/air
flames. Both the one-dimensional and local
values are shown. The local extinction Kar-
lovitz numbers are again shown to be fairly
constant

o UV Audsigict, olofl wrzwl 3upg zzal/
3—71% bt e/ F7)ek 3te] Le>1ql
o) 7% stdexs ArdAY Frlol oe} st

t7] “H—roﬂ i"é‘% Le=1al 7 fol wlaf a3 =

5_61.5

o} ol 4%
Rl °é’* dbgeol o #FE W] ArAe A
Edfi Aol we} sd-2Ert Frbeba Le=19l A%
of vlal £d-& & AEd Aol WAAdel, olw
sed Ao 2fdted shefo] o UAAT Lxo =
el o gode] whAsl: g oleldlo, gl &

ol AdEMo gl Ex&HAY 129

2000
g Peters.mec /'
o CHJAIr
g 1800
4
-
§
B
g

1600 -

1 1 i I 1
0.6 08 1.0 1.2

Equivalence ratio ¢

Fig. 7 Flame temperature at extinction for methane/

air flames
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