2003

TDLAS A|Z=¥l& o] &g 3l wWi7|71 29 % A=

_'.
E

At

P

>
T N I:l

The Concentration Measurements of Toxic Exhaust Gas by Tunable
Diode Laser Absorption Spectroscopy System

Hak-Joo Cha, Min-Soo Kim, Myung-Chul Shin, Se-Won Kim
and Kwang-Min Chun

Key Words: Diode Laser(t}o] 2= #]©]#]), Direct Absorption(? %5 ), Wavelength Modulation

Spectroscopy(#H W3 2239},

Combustion Diagnostics(¥1 4 %1 th)

Abstract

Recent advances in room-temperature, visible and near-IR diode laser sources for telecommunication,

optical data storage applications are enabling

combustion diagnostics system based on diode laser

absorption spectroscopy. In contrast to some traditional sampling-based gas-sensing instruments, tunable
diode laser absorption spectroscopy system is advantageous because of their non-invasive nature, high
sensitivity, fast response time and real-time measurement capability. So, combined with fiber-optics and
high sensitive detection strategies. compact and portable sensor system are now appearing for a variety
of applications. The objective of this research is to take advantage of distributed feed-back diode laser
and measure the co, concentration (by using direct absorption and wavelength modulation spectroscopy

methods). In addition to survey spectra of co,

bands and spectroscopic parameters between 1565 and

1579 nm were computed at temperatures between 296 and 1200 K (by using HITRAN 2000 database).
It experimentally found out that the features of direct absorption and wavelength modulation

spectroscopy methods.
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Table 1 The Wavelength Distribution of
Exhaust Gas

Species | Wavelengthlnm]| Band Cuneter [em™]
NG, 670 14925
G 760 13157
co 1560 65410
O, 1570 6369
NO 1790 5586
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2.1 Direct Absorption Spectroscopy

2.1.1 Beer-Lambert Law
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2.2 Wavelength Modulation Spectroscopy
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Table 2 Fundamental Features of co,

: N Frequency g
Vibration Description
[cm' l]
L6 1333 symmetric stretch
vy 667 bending (degenerate)
by 2349 asymmefric stretch

Table 3 The Spectroscopic Parameters at
1.5-2 mm by Herzberg, HITRAN schemes
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Fig. 5 Survey Spectra of €0, at
Combustion Conditions (P=latm, T=1200K)
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