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The fiber optical temperature sensing device was developed by using a Fiber Bragg Grading
(FBG) sensor and a linear transmittance optical filter. The temperature change causes change in
the FBG sensor reflectance wavelength and the reflectance wavelength from FBG sensor is
transmitted to a linear transmittance filter so that the optical signal value is determined by the
wavelength. The temperature can be measured by the optical signal value by passing FBG
reflectance wavelength to the linear transmittance filter. Using the developed system, temperature
ranges from 10°C to 50 °C were measured and the measured data were almost linear.
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1. B
A5 = Reflectance wavelengths of FBG SWE W tekg dnle e, a9 S
n,, = Effective refractive index of FBG 719k 22 g oA et HFs olE HE
A = Interval of refractive index variation st7] 918 F2ELS w9 S3skA FAEE Ao
AT = Variation in temperature T FHES L2 oyA e #HEE FxEe 3t
A, = Variation in reflectance wavelengths AlE 8 2= F4% s AAE I T7x
P, = Photo-Elastic constant T AR B A= FHAL ATk
o, = The coefficient of thermal expansion of the optical fiber JEH'e FBG AAME o] &3 A FAFE
¢, = The thermo-optic coefficient is the appearance of qd FE AT F W4 AHE AT AF
variation in refractive index of the optical fiber due A Efs HYE ASS AT 4 ojaw?
to temperature variations = AT B AR AAME o] &3 HEFA 9
P,,P,,= Components of strain-optics tensor o] P BFYHHPS ATy agla gY
v = Poisson’s ratio AN, FeFe Axwzk ZUEPES 9438 FBG Al
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Fig. 1 Graph of linear transmittance optical filter

Table 1 Specification of FBGs

Wavelength 1547.162 nm 1553.154 nm
Bandwidth 0.201 nm 0.19 nm
SLSR 19.5dB 21.5dB
Reflectivity 90% 90.55%
FBG length 10 mm 10 mm

Table 2 The characteristic of linear transmittance optical
filter

Linear transmittance optical filter
Product In-Line attenuator
Wavelength 1550 nm
Return loss >50 dB
Type SC/UPC/900 um/1 m
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Fig. 3 Temperature measuring equipment
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Fig. 4 Result graph of 1546.712 nm FBGs at 30°C

Table 3 Result date sheet of 1546.712 nm FBGs at 30°C

Horizontal axis values Vertical axis values
-0.05 0.256
-0.04996 0.256
-0.04992 0.256
-0.04988 0.256
-0.04984 0.256
0.04980 0.256
0.04984 0.256
0.04988 0.256
0.04992 0.256
0.04996 0.256
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Table 4 Average value of FBGs results

1547.162 nm 1553.154 nm
10°C 203.0 346.6
20°C 210.8 338.4
30°C 218.8 330.4
40°C 227.0 322.2
50°C 235.2 314.2
60°C 2432 306.0
70°C 251.2 297.8
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Fig. 5 Result graph of 1547.162 nm FBGs
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