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A Study on the Real-Time Temperature and Concentration Measurement of
Combustion Pipe Flow Field

Jeong Woong Hong', Sung Hwan Yoon~ and Min Gyu Jeon +

Abstract Pipe failure due to thermal fatigue and environmental regulations are increasing the
importance of pipe monitoring systems in industrial plants. Since most pipe monitoring systems are
focus on external crack inspected, it is necessary to temperature and concentration measuring
monitoring system inside the pipe. These systems have spatial uncertainty due to sample inspection
by one-point measurement. In addition, real-time measurement is not possible due to the limitation
of time delay due to contact measurement. In this study, CT-TDLAS (Computed tomography-Tunable
diode laser absorption spectroscopy) apply to overcome the limitations of existing methods. Lasers
exhibiting an absorption response at a wavelength of 1395 nm were arranged in a lattice pattern on
measuring cell. It showed that the inside of the pipe changed to an unstable combustion state over
time.
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Fig. 1. Laser absorption signal
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Fig. 7. 2-Dimension temperature and concentration distribution at Ist layer and 2nd layer
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