oF =7 B A 5

[= &]

BF815] =2 ] 224 H A6E, 2010

Mt O|AkatElsol
The Effects of Carbon Dioxide

J. of Korean Institute of Fire Sci. & Eng.
Vol. 24, No. 6, 2010

771 oMo O|X|= sk
as Additives on Soot Formatio

re oL o

=]

i i T
"

X

) 3
=

A
gl

0

7

in Jet Diffusion Flames

XYE - 0|ofF+

Jung-Hoon Ji - Eui-Ju Lee*'

HARSL WAL, LAY S obH B

(2010. 10. 28. F<7/2010. 12. 10. =)

0]

[e]3

FEFHUE o]&3st AIESAsIAOA ojitslgtie] "7 mid
R-EFS] EAUE o]gste] st 2 3} AHe] AAREE 73]
EAl sl AR A vid F=(1 -1)E S5 Fdoz2= gFo
Ne #o]A 7} AFEEHAL HEEIE o]&-3te] mjAgiAtel o3l 4leha) 3
A 273k Egh, wid Aol defxe] €4 a3E gokr] 3l *@WH T gwaq 01]
o3t Jahe dolngith A9 A=A, FA3 FH 2] 2= ofrtalekae] @7}01] w} 3} wol
FA A} Ao AAlREE A ASATE ASHA| S olitsleAg A7l ule) gl vy
A e WAL ol A #5455 SIS W] ekt fARIE o] AL 2] Ak}
HH?*;%}ZM AFAIZE o) 7108k Aoz AzbeTt Et o] ikslekaie] 377t 31de] BegdS oF
718t & o€l el val 3ol o7t tha STk A o=Z et

Aol m

ABSTRACT

The effect of carbon dioxide addition on soot formation was investigated in jet diffusion flames in
coflow. Flame temperature were measured with R-type thermocouple and the boundary temperature
between blue and yellow flame was confirmed. Light-extinction method was introduced for the rela-
tive soot density (1 — I/Ip) in the in-flame region. He-Ne laser with wave length at 632.8 nm was used
for the light source, and the signal attenuated by absorption and scattering was detected directly. Oxi-
dizer velocity effect on soot formation was studied to know that the thermal influence for soot for-
mation. The results showed that the temperature of both blue and yellow flame were decreased
according to the dilution of carbon dioxide but boundary temperature was nearly constant. The relative
soot density was lower when carbon dioxide was added in oxidizer stream and oxidizer velocity
increased. These were caused by the reduction of flame temperature and shorter residence time for
soot growth. Also carbon dioxide addition enhanced the instability of jet flames like flickering, so the
flame length was a little longer than pure ethylene/air flame.

Key words : Soot formation, Light-extinction method, Jet diffusion flames
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Table 1. Experimental Conditions on the Fuel and Oxidizer
Velocities

Cases Velge (cm/s) Vel (cm/s)
1 3.77 62
2 5.66 37
3 5.66 99
4 5.66 185
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Figure 2. Direct photos of the flames (case 1).

Table 2. Flame Length and Modes

Cases Flame Length (cm) Flame Description
Only flame tip is
1 4 S
flickering
2 11 Flickering
Flickering
4 6 Flickering
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