| #5858 18/202 51 B/MASHETERR

iy B I ZIRE

HE T 21 A Bk e by 43 A o T W I 2R B

ARE, MG EE AREL AT E"
"R RS SRR TR BRGSOt E AW S S0, ARG ER 5 S i A [ PR SRR G S
i 200444,
AR MR IR AR, g 201507

WE Otk et (FBG) BA & U6 i 2 8O & R FRUIN (i 3 ik 45 0 2, 73z i T 2 F R il v
i FH 193 nm Y 53 F 30O 28 16 AR E 8 5 DG LE (BT, SMF-28) Bl & T & I 8 R FBG BEF, 3% Hik 47 7 240
A H MK WHER KB IEIE BT T — MR R RAL B R G, AT A 400 (CLLTR X FREE 4 R AT o A =0 R
WZE/NF0.2C,

KW OGEOLS; DGEF RO WA I R AR R DGR RS

FESES TN253 XHtRERL A doi: 10. 3788/LOP202158. 0106001

Quasi-Distributed High-Temperature Monitoring System Based on
Fiber Bragg Grating

Si Xiaolong', Wu Linfang', Zhuang Yan’, Mou Chengbo', Liu Yungi"

'Key Laboratory of Specialty Fiber Optics and Optical Access Network, Joint International Research Laboratory of
Specially Fiber Optics and Advanced Communication, School of Communication and Information Engineering,
Shanghai University, Shanghai 200444, China;

*Shanghai Huayi New Material Co. Lid., Shanghai 201507, China

Abstract Fiber Bragg gratings (FBGs) have advantages such as excellent multiplexing capability, high sensitivity,
compact structure, and corrosion resistance. Therefore, they have been widely used in various practical engineering
applications. In this study, we used a 193-nm excimer laser to fabricate a highly reflective FBG array on a standard
communication single-mode fiber (Corning, SMF-28). We performed a long-term annealing experiment for about
two months. High-temperature optical fiber sensing systems are designed to achieve quasi-distributed measurement
of environment temperature below 400 °C, with temperature measurement errors of less than 0. 2 °C.
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Fig. 1 Fabrication of FBGs. (a) Transmission spectrum of FBGs under different pulse exposure conditions; (b) wavelength

and contrast of FBGs under different pulse exposure conditions
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Fig. 3 Annealing experiment results of FBGs. (a) Contrast of FBGs under high temperature; (b) transmission spectrum of FBG

under 22.9 C; (c) transmission spectrum of FBG under 801 °C
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Fig. 4 Experiment results of temperature sensing. (a) Repeatability experiments of temperature sensing; (b) fitting results of three

experimental data
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Table 1 Effect of encapsulation using stainless steel tube on

the temperature sensitivity of FBGs
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4 0.99984,

A 5T I 7R AR TR B (<C100 °C) I, FBG il
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IR R R S PR U B Rk S R 5 ELAE R IR B
(=100 °C) B, Nz =k & B 22 3 200k 4805 18 4R U K
AR 56 Z2 o DA U 7 TR B U o S 1Bl A K i, FBG
B IR I ORI B 2 )R 22 A B R v
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LA BEHE 3 15 11 78 0~1000 CHY 5 B 79, 2R
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K8 il & 28, AT 45 FBG (#31) By 8 B £ Jdmi
2K JE FRLR B RN FBG (#31) 38 4% I K = 1] il 56

360F
3201 T = —3.06634 X A* + 9645.61894 X
£ el A— 7584720, (1)
g -~ Jer o A T i FBG(#31) J Bl PR EE (I B, Sy °C
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temperature sensor TEATHA R G0 0 BRI iR 22/ T 0. 2 °Co
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Table 2 Experimental results of quasi-distributed high temperature monitoring system unit: ‘C
Device Measured temperature
Thermocouple 197.6 212.9 229.8 248.9 268.3 271.3 273.0 280.9
FBG (#31) 197. 791 212.797 229.974 249. 028 268. 167 271.117 273. 147 281.012
Lk i SR I FR G il I 2 5 R B LS B )

FBG 1 g — Bl 0 i B A5 s LA & i
MR E M T L ARWFSE M 193 nm #E 4
T BOGTE R 2 A 19 SME-28 Y 2F b4l 45 T 4 55
0.2 nm iy FBG, % FBG 7£ 800 “C F Kk #k H 47 # i
5050 [ 5 28 5 0 I AT IR B A% RS e i L 7R
0~400 °C Y Bl I8 FBG 1 41 5 K FIR BE 52 — kil
LRI Z 5 MR 5 8045 % FBG S8 it 3% 5, it
T — A0l 7E 0~400 “C I35 [l P9 X 25 5% 18 B o 17 i
A3 A7 2 W AR S 7 400 CRHZ R G AT T
1246 h iR KAk 31, 45 R R W1HR ot #2 v FBG 19
I e K 32 W 1) KU 1 R AR L FE 1246 h R K Ak B
Ji FBG M IR I K AN P& A2 A8 4k 5 SR T # R A 1 R

WRZENT0.2°Co M THRGEHAE MR RS, %
Z5 G AT S B0 BRI i R ) o A S I M, R A
THAL FBG IR W AR G, 1% 28 40 193 5 0 4 Y [
SR ARG AL T NG 4 TS K 55 O
R AT AR G A TR 5
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