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Abstract

In this study, quantitative measurement of nitric oxide concentration distributions visualization
were investigated in the laminar CH/Oz/N2 premixed flame by Planar laser-induced fluorescence
(PLIF). The NO A-X (00) vibrational band around 226nm was excited using a XeCl
excimer-pumped dye laser. Selecting an appropriate NO transition minimizes interference from

Rayleigh scattering and O: fluorescence.

The measurements were taken in CH/O»/N2 premixed flame with equivalence ratios varying
from 1.0~16, and a fixed flow rate of 3slpm. NO was found to produce primarily between an
inner premixed and an outer nonpremixed flame front, and total NO concentration is raised
when equivalence ratios increase. These results suggest that prompt NO is likely to contribute
to NO formation in CHy/O2/N: premixed flame. Furthermore, this trend was well matched with

previous works.
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Fig. 1 Sample calibration curve for PLIF
measurements of NO

Table. 1 Lasing Performance

Pump Dye Laser Characteristics

Wave Peak| Range Effi

source |length c
(nm) (nm) (nm) (%)

Solvent

XeCl -
Excimer
Nitrogen} 337 | 444 | 425~475 | - |Methanol
Nd:'YAG| 355 | 450 | 435~467 | 10 |Methanol

308 | 448 | 432~475 | 15 |Methanol
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Table. 3 Flow Rate of CH«/Air (slpm)
o

1.0 12 14 16

CHs | 0285 | 0.335 | 0.384 | 0.431

N: [ 2145 | 2.105 | 2.066 | 2.029

(073 0.571 | 0560 | 0550 | 0.540
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Fig. 2 Potential Energy Diagram of NO
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Fig. 4 Visualization of NO Concentration
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Distributions at ©=1.0

Fig. 8 Visualization of NO Concentration
Distributions at ¢=1.2

Fig. 6 Visualization of NO Concentration
Distributions at ®=14

Fig. 7 Visualization of NO Concentration
Distributions at ©=1.6
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Fig. 8 Visualization of NO Concentration
Distributions at ®=14 (x=307, y=68, int=4741)

Fig. 9 Visualization of NO Concentration
Distributions at @=1.4 (x=307, y=88, int=5313)

Fig. 10 Visualization of NO Concentration
Distributions at ®=14 (x=307, y=108, int=5136)
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Fig. 11 Visualization of NO Concentration
Distributions at @=14 (x=307, y=128, int=5095)
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Fig. 12 Visualization of NO Concentration
Distributions at @=1.4 (x=307, y=148, int=5078)

Fig. 13 Visualization of NO Concentration
Distributions at ®=1.4 (x=307, y=168, int=4511)
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Fig. 14 Visualization of NO Concentration
Distributions at @=14 (x=307, y=188, int=4367)
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