A58 KOSC O SYMPOSIUM + ]|

Crossed Twin Jet Counterflowol A28 293 AA3} 54

=t * = K%
M gHA AN E

On the Characteristics of Extinction and Re-ignition

in a Crossed Twin Jet Counterflow
B. K. Lee, 5. Y. Yang and S. H. Chung

ABSTRACT

For the better understanding of the stability of turbulent combustion, more researches
on extinction and re-ignition are needed. Flame interactions in non-premixed flame have
afso not been greatly researched. We made a hybrid twin jet flame, the combinations of
diffusion flame and partially-premixed diffusion flame, In a twin jet counterflow
configuration. The extinction limits of a crossed twin jet counterflow have been
extended in comparison with those of a one-dimensional counterflow because of flame
mteractions through heat transfer and joint ownership of various radicals. Besides, we
have obtain ignition Damkohler number by experimental method without external ignition
source using the extinction characteristic in a crossed twin jet counterflow flame. From
results, we can identify the hystercsis between extinction and ignition Damkdéhler
number mn S-curve.

Key Words ¢ Twin Jet Counterflow, Extinction, Re-ignition, Flame interaction,
Diffusion Flame(DF), Partially-Premixed Diffusion Flame(PPDF),

AR
Da Damkohler number, the ratio of flow time to chemical reaction time
d  Gap between lower and upper burner, mm

S Strain rate, sec’

V  Jet exit velocity, cm/s
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2.1 Twin Jet Counterflow
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Fig. 1 Schematic of flow configuration
in a twin jet counterflow.

7} slotol
wal FAw

3l
3
N
T

HEHE

9\1\_

Natd



253 KOXCO SY I\/IPOSIUM %‘.-5}%3 27

oh A 7h
Crossed
Ak 7 A o

AVEL moabs A -
#H(Fig. 2a), 1. %

SRS

twin jet vl gk
At aherol

Ty Sl Sl 1Y diga sl
eliFig. by, 18 7F & FH slotof Auk &5t L
Lt “‘1 slotzol A) ababA| 7k FE sl A9
TES 7HE edge flamelFig. 2c)o] #Al¥lc)

Fig. 2 Direct photographs using ICCD camera

showing the various flame shapes in a

twin jet counterflow configuration.
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2.2 Experimential procedures

Aol AR AR st CPEe »i
Wt Abaelrh I“Zﬂ-’_i- 47 AFR L
7} slotol] FHEHE F#& F4 b2 vlE(wet
test gas meter)¥ W o‘%, A fYg 2H94
(MFC, MKS)& = Q%}‘at};

29 @AE Q4] A8 89 oLl

Lo E #EgAY) e T
S8 Wzl kA
. Fig. 3& Twin jer &3 /%
ol (Fig 2h)
2 | } TEHE 7%
3 dA et pEsted FRE A
A8 ol 485 (Resolution)?} v] b 2
A e Wgel AdiFoR ?nl
Golsitt. maEkA], ApFol el E e is
AREd RF &nE ddsid uHgd ¥
Z AR de A% dnEold

1
=
S
o . 28
O
w LX
,.4..42‘
%0
i
=

N
o)
ok
®

i,
|
z

=
ot
b
&
2
£

:
5
7

2
inj

of mx o M o o Al off 12 N
M1 oo

e

=

40
- i \fglocity Change
X,,=022 —8— Concentration Change
~
e
¢ 30
2z
2]
L
ol
s
c
£ 20 b
£
o
7
10 PR TSV RPN W S
0.055 0.06 0.065 007 0.078

Fuel mole fraction X
Cane

Fig. 3 Extinction strain rates as a function of
fuel concentration in the fuel stream
showing the difference of experimental
methods in a one—dimensional
counterflow configuration.

gede] B3FAEE BEE7] A8 HA #Ho
A #5% FFYL(PLIF ; planar laser induced
fluorescence) ©] &3 OH radical®] % ¥ ¥ %
=435 b ND:YAG 8l o) A (Continuum,PL3000)
9} Dye #@e]A(continuum, ND60OO)E +F&3+%
om, AT - XPI1,0)Mx @ (6) <9
&(28295nm) OH o7] sbges MHesisn, e
HE 2(UG-11, WG-305) Meg st
Ae F718 Ins
PIMAX)7tu &t &
FEE A

A2Yel 12 599 v A4 A (unsteady) A
& #Esrl 98 4% i eHmotion
analyzer; Kodak, Fkta Pro SR~-ULTRA)E ol 4
. olu, #Hg £ne sde FE(total
luminosity)& n#iste] £3HEQ Yy W35

ICCD(Princeton
ol&3te] OH ¥ E9



28 A2538] KOSCO SYMPOSIUM =& 3

&8 ##E &
second) & <5}

U 5%E 125 FPS(frame per
=3

2

3. 48 23

I
bl
d
Lk

3.1 Extinction

3.1.1 Flame extinction
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Fig. 4 Extinction and re—ignition strain rates
as a function of fuel concentration in
the fuel stream in a cross twin jet
counterflow configuration.

Fig. 401 9/&@d CT] W&F 9L 29 5
doll wek ZA 49 dHdoz FRE ¢ gk
Fig 5as} #< crossed twin jet &% g o
% (Regime A), Fig 5b9} Zo] %< &4 31
o] #4435 Ad® 49 (Regime B), Fig 5cot %

5
o] 4% Fi Hge] BT A¢ddE 99
(Regime C), 28] 9443 2d¥® %4 (Regime
D)oz 7% & F Ut

Regime (B}

Regime (C)

Fig. 5 Direct photographs using ICCD camera
for varying fuel concentration in the fuel
stream at fixed S=24 sec' in a crossed
twin jet counterflow configuration.
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Fig. 6 Total luminosity with fuel concentration
in the fuel stream.
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Fig. 7 Direct photographs using highspeed
camera showing the instant of right
diffusion flame extinction for varing
strain rates in a crossed twin jet
counterflow configuration.
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Fig. 8 Direct photographs using highspeed
camera showing the process of
re-ignition with S=24sec™'in a crossed
twin jet counterflow configuration.
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