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Temperature and Concentration measurement using
Semi-conductor diode laser

D. H. Chung, D. S. Noh and Yuji Ikeda
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Abstract

A diode laser sensor system based on absorption spectroscopy techniques has been
developed to measure CO» concentration and temperature non-intrusively in high
temperature combustion environments using a 2.0 gm DFB(Distributed Feedback)
laser. Two optics was fabricated in pig-tail fashion and all optical components were
implemented in a single box. The evolution of measurement sensitivity was done
using test cell by changing sweep frequency and CO: concentration. Gas temperature
was determined from the ratio of integrated line strengths. Species concentration was
determined from the integrated line intensity and the measured temperature. The
result show that the system has 29 error in wide operation frequency range and
accuracy of CO; concentration was about 39. The system was applied to measure
temperature and concentration in the combustion region of a premixed CH, +air
triangular flame. The measurement results of gas temperature agreed well with
thermocouple results. Many considerations were taken into account to reduce optical
noise, etalon effect, beam steering and base line matching problem. The evaluations
results and actual combustion measurement demonstrate the practical and applicability
for in-situ and real time combustion monitoring in a practical system.
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