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OH, PAHs and Soot Ditribution in a Laminar Diffusion Flame
Under Oxidizer Deficient Ambience
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Abstract

We investigate the flame behavior and spatial distribution of OH, PAHs and soot in a confined
buoyant diffusion flame with decrease of the coflowing air flow rate. Direct photographs and Schlieren
images represent that flame is fully occupied by blue flame and becomes unstable, which is partially
detached to the fuel nozzle tip in a near extinction flame under extremely reduced oxidizer condition.
Laser induced fluorescence profiles clearly shows that OH is still generated in near-extinction flame,
although intensity becomes weak with decreasing air flow rate. But soot scattering image cannot be
seen any more in an oxidizer deficient ambience and simultaneously the PAHs are widely distributed
downstream. These results are due to that a decrease of oxygen concentration in the combustion
chamber leads to a temperature drop of flame, as a consequence, to a delay in soot growth and to a

expanding of the PAHs, as soot precursors.
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Fig. 4 PAH, Soot, OH radical distribution in a (a) (b)
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3.56) Fig. 7 Flame in an oxidizer deficient ambience

(Qua =94.5 cc/min, Qu/Qqo. = (@) 1.11,
(b) 0.71)

4
Pz o O gz
l‘.ﬁg

im to
o¥

Y
o &
o

ek L 30

¥ ox I do

4 oft
N,
il

B ook o2 B
TR

rlo

@]

T

N

o

of -

£
~
X
Jo
o,
ok

o it 7
N
g

o rir
sy

Fig. 5 Accumulated image of OH radical in

flo oR =& N
£ oft off
10 oX

£2

flickering flame of Fig. 4

ol
-

L
£
gl
o

o ==
! W clob

mﬂirﬂ
o
o
L

=
X
it
—_
o
OZi

A4 B Fig. 594 ®BE

| ZF5F9 g w Jepdt, & 4
2 AHHoE {FAHAH 0}

dHoz ey g ”Eﬂa"i

234 A= (intensity)”} o} <FstA B

Roltt, wetA, Heole gddM &47]

FZolt ATFE FHE dol= 3

142 &30 238 oot 1 ¥
t s 2% = gl Aol

Fig. 6 Several images of OH radical in flickering Fig. 6& o] HPol stgdolr F7|xoz W

flame(Qgqer =94.5 cc/min, Qui/Qso. =3.56) = OH @479 2XE Uy Add, 2

o 12 AHFHE sgnte] EAd e ASoly AY

A% =z w2 oo ARN Rz e A g3 ge Feoln 28 §}°é'°] gy dx

2 kst HA = Aol Molm U}, 128 7tE g9 stiel & AFHAEA FHH7

o A= ARE sge AL ¢ Fig. HHo2 OH XX 3FFHFE AZHEA £ ¥

2B goo AL 3 BAA Fdol ¥ HHE RAY ol 3Yol

A=A 3g ul2Zo) FAHE OH 8479

O

i
o

o dn R ¢ e
BT

o
ogh *

i SR A R R

mlm_riﬂm
oo 2
N

1 2 3 4 5



1352 A E

%
1 2 3 4 5

Fig. 8 Soot distribution with variation of coflowing
air flow rate (Que=94.5 cc/min, Qu/Que=
13.3, 3.56, 1.33, 1.11, and less than 0.98
from left)
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Fig. 9 Several OH fluorescence images with
variation of coflowing air flow rate(Qge=
94.5 cc/min, Qu/Qw=13.3, 3.56, 133,
1.11, 0.71 from left)
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Fig. 10 Accumulated PAHs fluorescence images with
variation of coflowing air flow rate(Qpue=
94.5 co/min, Qu/Quo=13.3, 3.56, 1.33, 111,
0.98, 0.80, 0.71 from left)

Fig. 11 PAHs image comparison with Schlieren
image in an oxidizer deficient condition
(Qair/ sto. =071)
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