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Fiber Bragg grating sensor for detecting temperature and flow-velocity

YU Da-kuan, QIAO Xue-guang, JIA Zhen-an, WANG Min
(Optical Fiber Sensing Laboratory, Xi'an Shiyou University. Xi'an 710065, China)

Abstract: A novel aluminum plate based fiber Bragg grating (FBG) sensor is proposed to detect
temperature and flow-velocity. Fiber Bragg grating (FBG) was sealed on an aluminum plate by
a high-temperature-resistant glue, then placed in a thermostat for solidification so as to retain
the stability of FBG. The temperature and flow-velocity sensing characteristics of the encapsu-
lated FBG sensor were theoretically and experimentally studied. Encapsulated FBG sensor was
placed in a digital thermostat to detect its temperature characteristics. In the temperature range
of —20C~100C, the experiment result indicates that the temperature sensing sensitivity coef-
ficient of encapsulated FBG sensor is 0.0392nm/C and is 3. 5 times as much as that of bare
FBG. The temperature response curve of the encapsulated FBG sensor keeps very good linearity
and repetition. In the flow-velocity experiment, the reflection peak-wavelength of the encapsu-
lated FBG sensor moved 0. 13 nm when the flow-velocity changed from 0 to 20 m/s with con-
stant water temperature at 14. 5 C. So it is feasible to use the encapsulated FBG sensor to detect
the flow-velocity. The result proves that the aluminum plate encapsulated FBG sensor can detect
temperature and flow-velocity. The encapsulated FBG sensor is easy to make, cost effective and
practical.
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Fig. 3 Experimental set-up of detection for flow velocity
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Fig. 4 Temperature response curves of FBG sensor
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