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A Study on NOx Emission and the Characteristics of
Partially Premixed Flame

Ju-Seok Choi, Chul-Kyun Chun
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Abstract

The effects of co—flow and the variation of the equivalence ratio on NOx emission
were investigated experimentally for unconfined and confined partially premixed
flames. The shape, length, temperature of flames and the concentration of burnt gas
were measured. Two types of co-flow (parallel and swirling co-flow) were
considered. For unconfined flames, flame with parallel co-flow is the longest and
the next is flame without co-flow. Flame with swirl is the shortest. The length of
swirling flame increases suddenly under certain value of equivalence ratio. EINOx
is diminished by the decrease of equivalence ratio. It is found that the unconfining
of flame enhances the emission of NOx. The EINOx of unconfined flame with
parallel co-flow is less than that of flame without co—flow.
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Fig.l Experimental system

AFANNE ETE % T deel

o
]

FERHR st gy sukg s, A
g FF 39 e dsld dn=
48 LPGE Ahgstil, dAsH#e 3
[Jminol A Aejo £33 H8k
S WA A MY FH] @ =100 A
ggol ¥A4H7] A7RX dAHdor &
G371 ES A FFHE EFor)
o A BUE I %L 90
J/min 2 1Ak c)

dr &L JA 112mm 9

127mmol ™ =% A9 7ol 230mm

& g
%WZM TEEAS EEP &7
FAH7t=TEHE ALS SR, g4l



54

EE

o} Aeol7t AA

[o2]
=z

=

2

x

)
=

el bz =

3t7] #8 60T

A7 AR ¥

<]
[¢]

p=h
=

o

1
=

ol
1y -

_‘9;] 3
b

A

=

28
ol ®¥
2 58 AAY

7t

® o

718k COEA 7]

%0
o
Ao B
N~
Ho =
e
r
R
et
o T
T T
<
T
or ®
oy T
w1 B
o) N
o BB

5

T

o

B2

—_

[i%e)

T

‘\m

oj
o I

i
%

o 7T
Z %
~

W

o

o

iﬂﬁﬂ

™
xr
H

pig

L

o

kv

=

3
3

=
o
Q
=

Ins.

VA ABwtE 8
42 Digital camera

Felel A @=35¢%1

L.

L

3t 30frame/secE 600

K

[€]
[}

p=<i) wd

ol

o]-&3ted NO9 NOxZ

, COq
3t

=
=

7](Thermo Environmental
42)

o

3o}

o5 ]

-t

__.AE
_.L

oK

=
R

31 3

o
o)

]

~

B

u
pnt

{Ho
0

3R

)

nE
ot
Ho

3z

v 7}

74 3

F e 7t ot el we}

©

sds AuE

B m=EFIAA #ZA

%

SELCS

°|

- T

o

Photo.l Photos of flame without
co-flow
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Photo. Photos of flame with paralle
co-flow
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Photo.3 Photos of flame with swirl
co-flow
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Fig.6 Flame length variation for flames
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Fig.5 Temperature distribution of flame
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