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Evaluation of Gas Temperature by Using Vibrational-rotational

Spectrum of Carbon Monoxide

Masafumi MAEDA, Masanori KATSUYAMA and Minoru SASABE

Synopsis :

The new technique for estimating gas temperature at more than 1000°C was developed based on quantum

mechanics.

The spectrum of gas at the fixed temperature in the experimental furnace was observed.
Carbon monoxide was chosen as a “probe” gas for the examination.
optical sensor with Fourier Transform Infrared Spectrometer (FTIR).
infrared optical fiber were set in a water cooled probe.

The gas was monitored by an infrared
Zinc selenide lens and KRS-5
The shape of the P-branch in vibrational-

rotational spectrum of carbon monoxide was examined as an index for temperature and partial pressure.
The evaluation of temperature ranging from 1000 to 1550°C was possible by using the shape analysis of

spectrum at Pco = 0.3~1.0 atm.

Key words : temperature measurement; gas analysis; infrared spectroscopy; optical fiber sensor;
vibrational-rotational spectrum ; carbon monoxide ; rotational temperature ; combustion furnace.
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Fig. 1. The rotational levels of the v=20
v =1 vibrational levels.
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Fig. 2.

Rotational-vibrational spectrum of CO at 1550°C.
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Fig. 3. Calculated Sr as a function of
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Fig. 5. Original and normalized spectrum of CO
at 1100, 1500°C.
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Fig. 4. Experimental apparatus.
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Fig. 6. Integrated absorbance S1 and S2 for CO.
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