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Abstract: The ignition characteristics of a CHshot air counterflow diffusion flame were investigated
numerically using a flame-controlling continuation method. For the chemical reactions, the GRI-v1.2 reaction
mechanism was used in the simulation. The maximum flame temperature was presented in the space of the
inverse global strain rate, and showed S-curve-type behavior. The flame temperatures and velocities of the
upper and middle branches were compared for different global strain rates. In addition, the global strain rate
was compared with the local strain rates defined at the flame surface and the boundaries of the fuel and
oxidizer sides of the fuel/air mixing layer. These local strain rates correlated well with the global strain rate.
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Fig. 1 Schematic of 1PM and 2PM for diffusion
flame

Mol Hlal wwA ALgol Zreksln sl %
g ohel dEFHA 3 % FHEY AE
of ol olgslo] WHEAoR AFol T A

ot}

FCCMY 13 3% AW (1-point flame
controlling method; 1PM)¥} 25 2% Ao
(2-point flame controlling method; 2PM)2] +7}4]
o g tpEel Rtk Y FeeMel dis & E
3] Atk Fig. 1914 HiE npep ol

ket

T AdeR BAE wWe 2EYQIEY ss
A=) ol % siddle] R=FuirE & A 9
A (x=a)& AEsto] 139 SEE (A)dA (AL
2 WFo AAs & FUIFY FENS AAx
7oz FA HW FMow HAH 3IAS zbo}
Al Hot o] A e Ador FAd
st R gkr] wiitel] 2EHJIES SUHe =4
o] #th. FCCM2 dxet 3719 24, 5% %

o2 AAZAHORE 3] Newton MethodS ©]
g3t WA Ao g dE IS 5 vk HEIH

Aol Holgta o) F HA G5
o A E AAHsH o 5|
Lol i3k 2709 AARAS yFs

a, (1/s
500 250 125 100
2500 - , . : .
5= 5500079
; ®
‘ B
2000 L s ]
< T, = 179 Upper Branch
“Ta s D) TP
£
o == Middle Branch
1500 F i ]
%= 39709 T, = z011/9) S
ag = 100(1/s)
1000

0 0.002 0.004 0.006 0.008 0.01 0.012
1/a, (s)

Fig. 2 Response of the maximum temperature to
the inverse global strain rate

= =
LA AN = 2PMS AFEEFRA AL 1 o] F9
A= 1IPMS AFE-SFAT

3.1 s-54 & ST
A

A Agel F7]9
FU2EE= 300K ZA A20]7] wj&Fo] Lower
Branch(L.B.)~= Z1HHTL A oo 9jA]e}m
fEFFstddelA & ¢ de T 2EHAEY
SHAIZ 213l Middle Branch(M.B.)= 1/ag%ke] wil-5-
2F2 d oA Upper Branch(UB.)2} LB.E ©]]
= RSl Ho et S AT Ho
A= FErh 2719 a=100 (1/5)8] 3ol =
Z 2E#HRE (@)= HAF 7T =559
(I/s)ell A Aqde] LAsHA =, ol 3 Ha
SEE 1791Kolth BAA R olYd ASHS
Sl e 2~EHIE oA AdH
(Turning Point)o]etal A gth. T3] Aol w
2 g7 559 (/s)Ht} & FZo| A= CHe-3 7]
3,

=
Sarstiol ¥4E o gl Y asEE o

1
DY
1

o]
2R



628 5 = .

2400 T T T T
2000
< 1600
g
2 1200
@
a
5 800
'_
400
O 1 1 1 1 1
0.4 0.5 0.6 0.7 0.8 0.8 1
Distance from the fuel nozzle, X (cm)

Fig. 3 Response of the temperature distribution
of diffusion flame to the inverse global
strain rate
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Fig. 4 Comparison of temperature and axial
velocity distributions at a,=100 (1/s) on
the upper and middle branches
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Fig. 6 Response of the maximum temperature
to the inverse of the global strain rate
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Fig. 7 Response of the temperature distribution
of diffusion flame to the inverse of the
global strain rate
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Fig. 10 Comparison of temperature and axial velocity
distributions for an air temperature of 300K
and 1100K
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Fig. 12 Comparison of the local and global strain
rates on the upper and middle branches for
an air temperature of 1100K
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