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Research on shipborne towed fiber temperature profile
measurement system

ZHANG Deng-pan' ,FENG Pan'*, WANG Yong-jie’,ZHANG Xu’,REN Qiang’ , WEI Chuan-jie’
(1. School of Mechanical & Power Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. Institute of Semiconductors,Chinese Academy of Sciences, Beijing 100083, China;
3. Institute of Oceanology,Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: Aiming at the requirement of high temporal-spatial resolution and real time continuous measurement of o-
cean temperature profile, a new measurement system of shipborne towed and all fiber temperature chain is presen-
ted. The sensitivity and response time of FBG temperature sensor reach 28.5 pm/°C and 214.8 ms respectively
through special encapsulation and calibration tests of fiber Bragg grating,which meet the test requirements of shallow
surface at sea area. 200 m temperature towed array was designed and prepared, and the experiments were performed
with demodulation equipment and winch system of deck units in parts of yellow sea whose depth is 70 m. The test re-
sults of temperature profile show that the temperature sensors are highly consistent with the SBES6 ( standard sensors
produced by the United States Seabirds) and the measurement accuracy is better than 0. 1 °C. This measurement sys-
tem has high practical value.

Key words: fiber Bragg grating;fiber sensor;shipborne towed;ocean temperature profile;sea test
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Fig. 1 The schematic diagram of system
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Fig. 2 The test results of sensitivity and response time
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Tab. 1 Wavelength under different temperature of fiber Bragg grating (nm)
2 C 5C 10 C 15 C 20 C 25 C 30 C 35 C
1 1553. 0403 1553. 1158 1553. 2441 1553. 3739 1553. 5046 1553. 6356 1553.7677 1553. 9000
2 1553. 0403 1553. 1158 1553. 2440 1553. 3740 1553. 5045 1553. 6355 1553. 7678 1553. 8998
3 1553. 0402 1553. 1158 1553. 2441 1553. 3741 1553. 5045 1553. 6356 1553. 7675 1553. 8999
4 1553. 0402 1553. 1160 1553. 2441 1553. 3742 1553. 5045 1553. 6357 1553. 7677 1553. 8999
57 1553. 0402 1553. 1158 1553. 2439 1553. 3739 1553. 5044 1553. 6355 1553. 7676 1553. 8999
58 1553. 0403 1553. 1157 1553. 2441 1553. 3740 1553. 5047 1553. 6357 1553. 7676 1553. 9000
59 1553. 0403 1553. 1157 1553. 2442 1553. 3740 1553. 5046 1553. 6356 1553. 7675 1553. 9000
60 1553. 0402 1553. 1157 1553. 2441 1553. 3740 1553. 5044 1553. 6355 1553.7676 1553. 9000
FHE 1553. 0402 1553. 1158 1553. 2441 1553. 3740 1553. 5045 1553. 6356 1553. 7677 1553.8999
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Fig. 3 The fitting curve between wavelength and temperature
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Fig. 4 The software interface of demodulation system
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Fig. 5 The woven sensor chain
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Fig. 6 The bundled figure of temperature sensor and SBE56
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Tab. 2 Parts of the comparative data between SBE and temperature sensor

#1 SBE1 #1 — SBE1 #5 #5 — SBES #6 SBE6 #6 — SBE6
9.97822 9.9639 0.01432 19. 54796 19.5312 0.01676 20. 94108 20. 957 -0.01592
9. 97996 9.9573 0. 02266 19. 5542 19. 5383 0. 0159 20.93178 20. 9546 -0.02282
9. 98067 9. 9629 0.01777 19. 56355 19. 5216 0. 04195 20. 92442 20. 9515 -0.02708
9. 99246 9.9726 0. 01986 19. 56148 19. 5099 0. 05158 20. 92768 20. 9432 -0.01552
9. 98074 9.9717 0. 00904 19. 54397 19. 5307 0. 01327 20. 92429 20. 9472 -0.02291
9. 9809 9. 9494 0.0315 19. 55537 19.532 0. 02337 20. 90931 20. 9452 —-0.03589
9.97427 9.9579 0. 01637 19. 56205 19.535 0. 02705 20. 90629 20. 9284 -0.02211

9.975 9.9554 0. 0196 19. 56448 19. 5376 0. 02688 20. 89759 20.9174 -0.01981
9.9752 9.9522 0. 023 19. 5672 19. 5349 0. 0323 20. 89971 20. 9126 —-0.01289
9. 97202 9.9516 0. 02042 19. 56692 19. 5137 0.05322 20. 8932 20. 9126 -0.0194
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Fig. 7 The comparative figures of temperature sensor and SBE
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Fig. 8 The measurement errors of temperature sensor and SBE
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Fig. 9 The temperature profile under a speed of three knots
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