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Fig. 1 Diagram of the designed optic fiber methane

sensing system
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Fig. 2 The measurement results of signal processing
for systems
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Fig. 3 Waveform chart and histograms of the measurements

over a 5-minute period for the standard gas
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Design on Optical Fiber Methane Sensing Systems Employing Wavelength-
Scanning Based Differential Absorption Techniques

XTAO Shang-hui'?, TANG Cai-jie’, JIANG Yi*, TANG Jun'
(1 National Key Lab of Communication , University of Electronic Science and Technology of China ,
Chengdu 611731, China)
(2 School of Physics and Electronic Engineering , Yibin University, Yibin, Sichuan 644007, China)
(3 School of Optoelectronics s Beijing Institute of Technology, Beijing 100081, China)
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Abstract: Utilizing a super-luminescent diode (SLD) in 1 330 nm band and a fiber Fabry-Perot tunable
filter (FFP-TF), an optical fiber methane sensing system is experimentally demonstrated. The differential
absorption technique and a reference method are employed: a reference channel is introduced to eliminate
the fluctuation of light source spectrum, and the two wavelengths are acquired by tuning the FFP-TF. The
influence of the light source, loss of leading fiber, and the filters' variations are all avoided. A minimum
detectable methane concentration of 0. 15% achieved.

Key words: Fiber optic sensor; Methane sensing; Differential absorption; Fiber Fabry-Perot tunable filter





