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Study on Fiber Methane Sensing System Using FBG Filters

LIN Feng, CAI Hai-wen, XIA Zhi-ping, GENG Jian-xin, CHEN Gang, QU Rong-hui,

FANG Zu-jie, WANG Xiang-zhao
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Differential absorption method is an important method for methane remote monitoring. Based on the

methane absorption spectrum in near-infrared region, a novel kind of fiber remote sensing system utilizing fiber

Bragg grating (FBG) filters and 1. 31 um superradiance light-emitting diode (SLED) was developed for real time

absorption measurement. The highly sensitive technique was achieved employing the two-wavelength differential

absorption method. FBG has low insert loss and can be produced easily compared with dielectric interference filters.

This system has a number of advantages such as all-fiber sensor, high sensibility, simply construct and long-distance

measurement. The measurement sensitivity is 0. 1%. Itis 2% of the lower explosion limit of methane density in air.
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Fig. 1 Absorption spectrum of methane at 1.3 ym
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Fig. 3 Reflection spectra of two FBGs
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Fig.4 Response curve of methane sensing system
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Table 1 Testing results while methane density is 5. 0%

Measurement /%

First time 5.0
Second time 4,9
Third time 5.0
Forth time 5.0
Fifth time 5.1
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