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Temperature Measurement of Carbon Dioxide Using Fixed-Wavelength
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Abstract Tunable diode laser absorption spectroscopy (TDLAS) technique is a non-intrusive measurement method
for measuring gas concentration and temperature, and it requires scanning over the entire spectrum. To relieve the
overlapping spectral interference and increase the measurement rate, a fixed-wavelength absorption spectroscopy
technique is used. To study the effect of fixed-wavelength absorption spectroscopy for temperature measurement, a
distributed feedback laser with a center wavelength around 2.0 pm is used to measure the temperature of CO, . Since
the absorption spectrum peak is affected by the lineshape function, the peak value of the lineshape function is
simulated by querying the database, and then the relationship between the absorption peak ratio and temperature
under the test condition is simulated. Finally, a tube furnace is used in the validation experiment. The experimental
results show that the measured temperature is highly consistent with the set temperature. In the range of 673-
1273 K, the average temperature measurement error is 1.22%, which proves the feasibility and accuracy of the
fixed-wavelength absorption spectroscopy technique.
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Fig. 1 Diagram of temperature measurement

by two-line ratio method
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Fig. 2 Diagram of signal acquired using fixed-
wavelength absorption spectroscopy
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Table 1 CO; spectral absorption-line parameters
No. Wavenumber /cm ™! Line-intensity /(10 * em 2) E” /em ! Yar/cm ! Ye/cm ! 7 aie
1 4997.805 4.36 1745 0.0668 0.072 0.72
2 4997.811 0.40 3668 0.0625 0.065 0.66
3 4996.106 34.23 274 0.0697 0.094 0.74
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Fig. 3 Line intensity ratio and its

sensitivity to temperature
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Fig. 6 Diagram of temperature measurement system
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