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Investigation on Distributed Optical Fiber Sensor Based on
Identical-Low-Reflective Fiber Gratings
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Abstract By exploiting the low reflectivity of low-Bragg-reflective fiber grating, the distributed optical fiber
sensing scheme based on identical-low-Bragg-reflective fiber gratings is proposed. theoretically analyzed and
experimentally studied. The demodulation technology named " optical wavelength time-domain reflection", which
utilizes the optical power variation of reflected sensing signal in both time domain and wavelength domain, is adopted.
The influence of reflectivity of fiber grating, interval between adjacent gratings and transmission loss of delay fiber
on the multiplexing capacity of the sensing system are also discussed. Results demonstrate that this sensing scheme
can increase the multiplexing capacity of sensing system effectively, implement multi-point measurement and reduce
the cost of signal demodulation. Experiments on this scheme are conducted to prove its feasibility. Four fiber Bragg
gratings (FBG) with the reflectivity of 6% are multiplexed in this system, which agrees with the calculation result.
The resolution of 0.12 ‘C for temperature measurement is obtained.
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Fig. 1 Distributed optical fiber sensing scheme based on identical-low-Bragg-reflective fiber gratings
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Fig. 2 Operation principle of OWTDR
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Fig. 3 Paths of the first order multi-reflections
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Fig. 5 Distributed temperature sensing system
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Fig. 6 Spectrum of FBG1 Fig. 7 Time domain waveform of sensing signal
XL M T s b 4R
A« = 0.0087T + 1526. 248(nm). (D

080604-4



48,080604 MM SYBIZHRE www. opticsjournal. net

1) B ey

Xt FBGL /K 5 I #A T o ik B2 » 75 A 8 5 19 3L B8 2% 1R o 3 3 T 9RO 0O 4 e BRI AT LU 4K B
FBG1 X R 147 B 380 S S K b 455 G B0 A M 6 ol /0N B0 DR PR AR /N e o s 380 5 D8 T W L e R X B2
A 55 3 v B R T SRS RO AR O R B Oy FBGL gL I . AR IEFITE 20 C~70 C.id
FAFE T FBGL 59 RO b o A /D oG AT Ve LG LG T 2 an 18] 8 s . 45 1 FBGL
R RN JBE A 2P O R R RN

A = 0.0086T + 1526. 251 (nm). (2)

Z MUE ARG R AR A IR 1 DG 21 DM S S A AT LA H B D SR R RO B (. P 9 D S o I ) 52
o 0 5L A0 BRI AR ) X BE Wl BE A B KR 220 2. 14 C L P8R 220 1013 C % AR AR G X BE 14 73 #¢ 77 ml
PAIRE] 0. 12 C o 53R 25 32 2R UT AT 98I SO0 A% 9 KOS B2 L T BE 725 1 A RS B2 AR SR 4R R 0 B .

8 IR E Y FBGL H.O P K R E % &R 9 B B PR 5 92 BRI A A X L
Fig. 8 Temperature sensing characteristics of FBG1 Fig. 9 Comparison between the theoretical value and the

measured value of external temperature
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Fig. 10 Time domain waveform of FBG2 and FBG3
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