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Detection of low-concentration acetylene based on tunable diode laser absorption

LI Chengcheng™?®, CAO Wang'?, WAN Yuan*?, WEN He®
(1. Hunan Wuling Power Technology Co., Ltd., Changsha 410000, China; 2. Hydropower Industry Innovation
Center, State Power Investment Co., Ltd., Changsha 410000, China;3. Hunan University, Changsha 410000,
China)

Abstract: The traditional orthogonal lock-in amplifier performs the limited detection accuracy and poor stability. In
order to improve the measuring accuracy of low concentration gases, the lock-in amplifier combined with
DFT-based phase detection is proposed to obtain the detection of the absorption signal based on TDLAS. Moreover,
the 1532.8nm laser in the near infrared wavelength range is selected to correspond to the absorption peak of
acetylene, while using the proposed method to develop the tunable diode laser absorption spectrum system.
According to the results, the proposed method is improved by 26.27% compared with the traditional method when
measuring the acetylene gas with a standard concentration of 2uL/L, and the measurement results are more stable
than those of the traditional method. Besides, when the system is used to detect dissolved acetylene in transform
insulting oil, the relative errors of acetylene concentration above 0.22uL/L is less than 30%, and the deviation of
0.12uL/L is less than +0.5uL/L, which meet the needs of oil-dissolved acetylene detection in transformer.
Keywords: tunable diode laser absorption spectroscopy; harmonic detection; digital lock-in amplifier; interpolated
digital Fourier transform
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