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Research on temperature response consistency of ocean
FBG pressure sensor and temperature compensating sensor
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Abstract:In order to meet the requirements of continuous measurement of ship-borne towed fully fiber optic marine
temperature-depth profile, FBG pressure sensor measuring seawater depth uses FBG temperature sensor as its tempera-
ture compensation sensor. Because both of them are sensitive to temperature and have different respond time to seawa-
ter temperature ,there are some deviations in testing seawater pressure. Aiming at this problem, the temperature re-
sponse consistency of sensors is analyzed. Through installing thermal insulation material for outer tube of FBG temper-
ature sensor, thus, the temperature response time of FBG temperature sensor and pressure sensor is almost
consistent. Finally,through the sea trial verification, FBG pressure sensor and standard sensor ALEC have higher
measurement consistency.
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Fig. 1 The pressure data comparison of the towing test
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Fig. 2 The physical map of FBG pressure and its temperature

compensating sensor
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Tab. 1 Parameters of response time

ZH FBG [E/if5ds | FBG IRAMERR
d/mm 3 0.8
L/mm 14 12
p/ (kg -m™?) 8.3x10° 8.8 x10°
e,/ (J kg™ - K™") 380 503
a/mm 5 1.35
r/mm 0. 125 0. 125
r/(W-m™'-K™") 1.5 x 10* 1.5 x10*
/s 3.82 0.21

4 SEIGHK
4.1 FBG EE REEAME
QA 3 s R AR E I SE g0 ke BOR B AL, i
5E FBG Fi 7 S R 4% T8 L B 1) B R AR B, T
BN BB W B T B TR B R U AR E . bR
FE TR TE R K Al N 2R AT, OF R 36 i S R )
SBES6 1S H AL E A . 7£2 CH| 35 CIX[a] I
TEFE 8 AL S ThRAE , B IR RE A A RS I 1]
1 h A3 FIBCEA AR TR SN 2 min S5 AT
15 R R B IR AR A A X 1 5¢ R, Y origin £ 45 4b 7
Ul R A1 2K 4 FE 5, H FBG ))&k
a5 SRR M IR AL R BR300 28. 81 pm/ C |
26.54 pm/ C  FUELMEREE R® ¥4 0.99999

ik FBGIE el i 1
T Y PG M R
P '_‘ A '——!ﬂ—ri : TER KA

B3 RIS R E R E

Fig. 3 Temperature experimental setup for FBG pressure sensor
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Fig. 4 The quadratic fitting curve of wavelength-temperature

of FBG pressure sensor
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Fig. 5 The quadratic fitting curve of wavelength-temperature

of FBG temperature compensating sensor
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Fig. 6 The temperature response curve of FBG pressure sensor
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Fig. 7 The temperature response curve of FBG

temperature-compensation sensor
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Fig. 8 The temperature response curve of the improved FBG

temperature compensating sensor
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Fig. 9 The towing test site
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Fig. 10 The pressure data comparison of the towing test
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