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Measurement of Exhaust Gas

Concentration using Wavelength

Modulation Spectroscopy
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ABSTRACT

This work forcus on the development of

gas sensor that measure the concentrations of

exhaust gas using diode laser. Each diode laser for exhaust gas measurement is set to
work at near-IR using both DA and WMS methods. Also use of fiber-coupled optical
elements makes such a sensor rugged and easy to align. On-line data acquisition and
processing can be performed with a PC running LabVIEW software, and absorption signals
are measured simultaneously by multiplexing method. Finally, It were experimentally
compared WMS (Wavelength Modulation Spectroscopy) with DA (Direct Absorption) for

the accuracy.

Key Words : Distributed-Feedback Diode Laser (DFB t}ele = #o]#), Combustion
Diagnostics (A4 AW), Direct Absorption (FF &%), Absorption
Spectroscopy (¥4 ¥%3%). Tunable Diode Laser Absorption
Spectroscopy (TDLAS). WMS (Wavelength Modulation Spectroscopy).
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Fig 1. Schematic diagram of the
DFB diode-based sensor system.
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Fig 2. Picture of the
sensor system.
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Fig 3. Calculated survey spectra of CO,
CO2, and H20 in the 6350-6408 cm-1

spectral  region (296K) wusing the
HITRAN-PC database.
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Fig 4. Measured CO survey spectra from

near 1568.9 at 296K, latm.
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Fig 5. Size of 2f signal with different
wavelength.

2€ Signal (V)

1 1 I 1 1 1 17
0018 0021 0024 0027 0030 0033 003
Time (ms)

Fig. 6. Shape of 2f signal with different
sine-wave frequency.
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Fig 7. Shape of 2f signal with different
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Fig 10. Comparison with Measured DA and
WMS concentration (CO)
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Fig 11. Measured concentration using Diode
laser sensor (NO and CO)
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Diode laser sensor (COz and CO)
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