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Effect of fuel-air mixing characteristics on reduction of emission for

a swirl stabilized burner
Jungmok Park®, Minkuk Kim™", Sang Min Lee™, Han Suk Kim", Kook Young Ahn"*
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Fig. 1 Experimental setup
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Fig. 2 Experimental setup (a) Radial type, (b)
Axial type, (c) Cyclone type

Table 1 Experimental condition

Parameters Unit Value Remarks
Inlet Pressure kPa 101.3
Inlet Air Temp. K 300
Fuel Mass -
Flow rate ka/h 14722
Air Mass Flow Nozzl
rate ka/h 4831 | LgoayGoms)
Liner Diameter mm 75
Liner length mm 250
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Fig. 8 Effect of staged fuel injection on NOXx
and CO emissions
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Fig. 4 Visualization of CHs4 concentration in
nozzle exit according to staged fuel
injection.  (a)Case1[0/100], (b)Case2[50/50],
(c)Case3[80/20], (d)Case4[100/0]

Fig. 3& Az z=7dd w& mEE A
T HgE RoET 2 21 ¥ NOx9 &
e AR casel 4EAME WEE AT A

off I ox

o

2
ot
et

Fig. 42 A8/F7]9 3
7hA gkek 17 o]

A} :‘? (d)% B,
‘3} (©)e] %5l

> ot
)
4o _h
0
T

=i mu}i_mﬁﬁr.&—(o
[\
)
[
)
lo %
HU

ro 2,
&EI
s

j\i i
o

ol\

o R ot

et
\lm

i e

0
qm f
3

S Hlox o O rfo kXNt

L
|

ol
ol
2

%#Q?TWP@H‘%H%LQA
= AR %—2 | 100%2] 157}

0
@
o,

U‘O}'I.;

\_/_lo
o

r

S A TS

Me oo r

i o
o
e
ol

2
=)
o, off

o2

4 #

o 1%
2
I
2

xe
n

z 2

oy '
e
Hu
o
oty
off &
i)
10
Ku)
4
o 1E

2 R oofr xx
O
Y
o
N
ﬂ fr
"2
bl
o
ol
~
©
o
)

'J 3 24O 7‘7%] EJﬁ‘r. Fig. 59 4
£ A3} o] Radial typeol 714
qEe BRoFa 9 oSS Axial,

06 |

Unmixedness, U x 105
(@]
S
T

0.0 4 I :

Radial

Axial Cyclon

Fig. 5 Unmixedness for various swirl types
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Fig. 6 NOx emissions with equivalence ratio
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Fig. 7 Abel transformed images of various swirl
types at each equivalence ratio
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