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Advanced flame quality indicator for emission control

Jong-Won Kim" , Sang-Ho Lee’, Kee-Bae Park” and Kyu-Sung Sim’
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Abstract

It is very important to improve the combustion efficiency and reduce pollutant emission in order to
save energy and environment. Especially, thermal NOx has been reduced through monitoring burner
flame, because the thermal NOx is strongly related to flame characteristics. In this work, a
flame-monitoring system was fabricated with photodiode, optical fiber, interference filter and data
acquisition system, and it was applied to a lab-scale methane combustion svstem and a testing facility.
Flame intensity and mean frequency increased with increasing turbulent intensity and fuel loading.
The sensor signal from flame fluctuations differed from that without flame, which showed the
avatlability of the flame scanner to find the presence of flame. NOX emissions increased with flame
intensity.
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Fig. 1. Basic experimental apparatus
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Laboratory Fuel testing
apparatus facility.
Methane
Gas Fl ) (I/min) LPG (m’/hr)
ow rate
as bt 28,20.12 | 6~ 12
Detector height
from burner 12
nozzle (cm)
. st
Detector 9 (distance, .
. observation
location cm)
port

Filter (optical)
(nm)

fsample size (HZ}

70010, 900+ 10

4096, 2048, 1024, 512

Burmner nozzle
) 16
diameter (cm)
0, 0.23, 0.54,
Swirl Numb
wirl Number 086, 116
0,5 10, 15
#0127 (% , 5, 10, 15,
L7100 20, 25
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