BA0E AW
2013 4£ 4 A

ol B
CHINESE JOURNAL OF LASERS

J 1 583 JE M) v 3 g 52 40 A X

Vol. 40, No. 4
CHE 1L A1

if

April, 2013
vH

111K

JEE 14 R I 2%

%4
AR
HE

B OARE RIaC

A

A1 A 0 e A

sEH =

PG TR WAL RO 5L R E m o, Tk B2 066004)

R LR SO s AT 5 A o R

P — T 3 T 55 ' M 0% i 25 o S A R B A R 2%, G B rT Y 2 O IR AR T R R

78 DA e A7 AR W I B R L R e S ik 22 A ) A, 7E — RO AR B ZIH 3 A B 4 I 1529, 488,

1529. 488.,1545. 202,1557. 100 nm [ 9 4~ FBG, I ¥ H 2 &8 . LI 8 FBG i 55 Y6 1E R &R 406 TR, DL Eg )t
gk A

hESEE TN253; TN247

1545. 202,1557. 100 nm f#) & I SFHKHF T8 10 56 £F A5 S A% 6 M (FBG) , T2 3 4H I S o0 3%, o0 I K 43 3l o
NXEfFRIREE A

Mo ARG S AR HEAT IR BE S . S A SRR A 5 C~80 CHYLEETE
B L A 55 SUE FBG B L B BEIR BE 2 R4 A e M8 A0 R BE I B iR 22 O 0.5 CL A [ AR 10 m,

doi: 10.3788/CJL201340.0405006

Based on Weak-Reflection Fiber Gratings
Abstract

High-Speed High-Multiplexing Distributed Temperature Sensor Network
Zhang Yanjun Xie Xiaopeng Bi Weihong

(Hebei Provincial Key Laboratory of Special Fiber and Fiber Sensor ., Institute of Information Science and Engineering

Yanshan University . Qinhuangdao, Hebei 066004, China)

High-speed high-multiplexing distributed temperature sensor network based on weak-reflection fiber
gratings is proposed. In order to solve problems such as long monitoring time and poor real-time performance of the

system, a multiple-wavelength light source is used instead of tunable laser. Three fiber Bragg gratings (FBG) with

high reflectivity and low bandwidth are carved on a single fiber and their central wavelengths are 1529. 488,
1545.202 and 1557. 100 nm, respectively. Another three groups of nine FBG whose central wavelengths are

060.3735; 060.4230; 120.4825; 280.4788
1 5] =

1529.488, 1545.202 and 1557.100 nm with 3% reflectivity are carved equidistantly on the same fiber. Light from
Key words
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the high-reflection FBG is used as the light source of the system and the weak gratings are used as the monitoring
+0.5 ‘C and spatial resolving power is 10 m.
OCIS codes

gratings. The experimental results show that, in the temperature range of 5 C ~80 ‘C, the central wavelength of
W5

each weak-reflection FBG changes linearly as the temperature changes, and the error of temperature measurement is
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Fig. 1 Schematic diagram of high-speed high-multiplex distributed weak grating sensing system
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Fig. 2 Diagram of system’s light source. (a) Structure of system's light source; (b) high-reflection FBG array;

(¢) output relation between wavelength of the grating’s reflection light and displacement pulse
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Fig. 3 Timing diagram of sensing principle
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Table 1 Capacity chart of multiplexing gratings

Reflectivity of grating /% Theoretical multiplexing capacity
1 47
2 24
3 17
4 14
5
6

11
9
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Fig.5 System data acquisition. (a) Undenoised data acquisition; (b) denoised data acquisition
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