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Abstract : Based on correlation spectroscopy and differential technology, a novel optical fiber gas
sensing system was designed to realize high-sensitive, high-precision and real-time online
detection of the trace gas. The theoretical basic of the system was analyzed in detail, and then
appropriate devices for the sensing system were selected. Based on this, an optical fiber gas
sensing system was constructed to measure the volume fraction of acetylene gas. The proposed
system could not only eliminate the disturbances of light-intensity fluctuation and the contaminating
gas in the measuring gas,
surrounding environment. The experimental results showed that the system resolution could reach
0. 5%o0, the measurement sensitivity was 6. 62 pV, the maximum absolue error was 0. 15%o, the

but also avoid the influence of noise and ambient light in the

relative error was 7. 5%
0.817% .
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, the system stability was 2. 27% , and the system repeatability error was
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Fig. 1 Structure schematic of optical acetylene sensor
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Fig. 2 Output date interface of lock-in-amplifier
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Fig. 4 Relationship of target gas and
output of lock-in-amplifier
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Fig. 5 Experiment curve of resolution measurement
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