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Abstract Temperature measurement methods and principles of the distributed optical fiber sensors (DOFS ) are
fiber sensors based on Raman and Brillouin scattering.

—

studied and discussed. The research profile and current research trends are introduced in this paper. New generation
of optical fiber sensing mechanism based on optical fiber nonlinear effect is explored. The fusion principle of optical
fiber nonlinear scattering effect is put forward to research and design a new generation of series distributed optical
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The reliability. spatial resolution and temperature
measurement accuracy of the system are improved using optical fiber dispersion and loss spectra of auto-correction
method. Using pulse code modulation source, the signal to noise ratio of DOFS is improved.
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# 1 RE 5 Raman B8 E LR (T, =20 C)
Table 1 Temperature and ratio of Raman intensity in

distributed fiber Raman temperature sensor (T, =20 C)

T/C T /K F(T)
0 273.15 0. 8536
10 283.15 0.9265
20 293.15 1. 0000
30 303. 15 1.0739
40 313.15 1. 1480
50 323. 15 1.2222
60 333. 15 1. 2962
70 343. 15 1. 3699
80 353.15 1. 4436
90 363.15 1.5167
100 373.15 1. 5893
110 383.15 1. 6613
120 393. 15 1.7326
120
100
80

£ 60
&~
40
20
0 L 1 | 1 g
0.8 1.0 12 14 16 18

F(T)
Bl 1 Y62 iy Raman BURBRIE I F(D 5
W T XZ (T, =20 C)
Fig. 1 Relation of temperature T and ratio of Raman
intensity F(T) (T,=20 C)
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able 2 Operation temperature range of optical fiber coating

Optical fiber coating  Operation temperature range / C

Acrylate —50~85

Fluoropolymer —50~220
Thermoset resin —50~300
Aluminium —50~400
Metal —50~550
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Table 3 Characteristic of short distance distributed fiber Raman temperature sensors

Parameters DTS300(Sensa) YOKOGAWA FGWC-S02.S04 (Hangzhou OE)
Fiber length /km 2 2 2,4
Temperature accuracy / C +1 +1 +1
Temperature resolution /C 0.1 0.1 0. 05
Spatial resolution /m 3 4 1.5
Sample resolution/m 2.5 2 1
Measurement time /s 20 30 5,10
F 4 PG A ELF Raman i B 15 &S R
Table 4 Characteristic of middle distance distributed fiber Raman temperature sensors
Parametors N4385A/N4386 A DTS800M10 DTS5100 FGWC-M
(Agilent) (Sensa) (Sensortran) (Hangzhou OE)
Fiber length /km 8 (max) 10 10 8,10,12
Temperature accuracy /C +2 +2 +1
Temperature resolution /C 0.1 0.1 0.1 0.05
Spatial resolution /m 1.5 1 1 1.5
Sample resolution/m 1 1 1 1
Measurement time /s 60 600 30 10

5 KRS AL Raman i B & G

Table 5 Characteristic of long distance distributed fiber Raman temperature sensors

Parameters DTS800-S30 (Sensa) DTS-XR (Sentinel) FGWC-1L30 (Hangzhou OE)
Fiber length /km 30 30 30

Temperature accuracy /C +2 +1.2 +2

Temperature resolution/ C 0.1 0. 05 0.1

Spatial resolution /m 8 <4

Sample resolution /m 2 1 1

Measurement time /s 10 1 <7
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Table 6 Physical property of optical fiber nonlinear scattering
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Fig. 2 Scattering effect and frequency spectrum

of optical fiber
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