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Design and Implementation of Chirped FBG Temperature Test System
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Abstract: In order to achieve long-distance, large-scale, real time temperature monitoring, temperature
detection system was designed based on chirped fiber Bragg grating for more FBG sensor integrated on a
single optical fiber. The functional relationship of Raster size, chirp factor and grating period was calculated.
Modulation mode and modulation range was designed. In the experiment, the system was composed of a
broadband light source, fiber optic, coupler, FBG detector and F-P demodulator, and so on. Its modulation
range was 1530.0-1550.0 nm. The temperature was tested by system within 15°C-55°C. Temperature results
were compared with WR-220 type temperature detector. The results show that the temperature test results
were basically the same by the uniformity FBG and chirped FBG, and its accuracy can meet the design
requirements. However, the echo bandwidth was wider, and modulation capability was stronger by the
system using chirped FBG. In a single fiber, the amount of loaded FBG detectors can be more than three
times to which of uniform type FBG system. The design of system can significantly improve the ability of
temperature detection without additional hardware, which has a good practicability.
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F 1 VAW FBG 5358 FBG i FE sSeie 4 Table 1 Experimental temperature data of chirped FBG and uniform FBG

o WR-220 ¥151%4 FBG WEWK A FBG
WeIIE RE/C —— — — — ———
R/ C K /mm e/ C K /nm WEEIC
15.0 14.9 1535.725 14.8 1536.821 149
16.0 15.8 1535.767 15.9 1536.868 16.0
17.0 17.1 1535.801 17.1 1536.903 17.1
18.0 17.9 1535.848 18.0 1536.949 17.9
19.0 19.0 1535.892 19.2 1536.992 19.1
20.0 20.1 1535.937 20.2 1537.038 199
25.0 24.9 1536.148 24.9 1537.246 24.9
30.0 29.8 1536.355 29.7 1537.455 30.1
35.0 349 1536.538 353 1537.667 34.8
40.0 40.1 1536.744 39.7 1537.839 39.9
45.0 45.2 1536.990 45.2 1538.041 45.2
50.0 50.0 1537.163 50.4 1538.226 51.2
55.0 54.9 1537.329 55.3 1538.414 54.9
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