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Experimental investigation on absorption line selection in temperature
measurement from tunable diode laser absorption spectroscopy

Chen Yajing Qiu Shuang Xu Lijun

(School of Instrument Science and Opto-Electronic Engineering, Beihang University, Beijing 100191, China)

Abstract; Using the tunable diode laser absorption spectroscopy (TDLAS) technique, the average temperature along the laser path can
be measured using two absorption lines. When the average temperature along the laser path is measured by using multiple absorption
lines, the measurement accuracy is mainly determined by the deviation of the measured signals and the lower energy of the absorption
lines. The laser with a central wavelength of 1 392.5 nm (7 181.32 em™") can rapidly scan four absorption lines of H,0, in which the
wave number is 7 182. 950, 7 182.209, 7 181. 156, and 7 179. 752 c¢m ™' respectively, and investigate the influence of different
combinations of spectral lines on precision of average temperature along laser path. The experimental results show that the weight of the
accuracy to the measured temperature of every absorption line can be quickly reflected from calculating the standard deviation of the
measured temperature. The standard deviation of the average temperature along the laser path is less than 20 K by absorption line
selection.
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Table 1 The measured four absorption lines information

- RNk fRREA LRAREE S(Ty)/
em ™! fEHE/cm ™! (em™2 - am™!)
1 7 182.950 142.278 5 3.75 x10 %
2 7 182.209 42.3717 1.54 x10°%
3 7 181.156 136.761 7 1.51x10°%
4 7179.752  1216.1950 1.80 x10 "2
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Fig.3 The measured absorption signal and the etalon signal
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Fig.4 Fitting absorption peak of wave number 7 181.156 cm ™'
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Fig. 6 Standard deviation of temperature measurement results
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Table 2 Path average temperature measurement results

by different combinations of absorption lines

Htw's  iESRds TR E/K i 22/K

1 1.4 434.204 16.704 7
2 2.4 436.821 6 37.470 9
3 3.4 445.065 4 12. 667

4 124 433.764 17 34.685 9
5 134 439.648 2 13.732
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7 1234 438.815 15.317 3
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Fig.7 The temperature measured by the different

combinations of absorption lines
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