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Experimental research on continuous measurement of all fiber optic

ocean temperature—depth profile
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Abstract: In order to accomplish the high temporal—spatial resolution and continuous measurement of the
ocean temperature —depth profile, a new measurement system of combining ship towing application and
optical fiber sensing technology was developed. The fiber Bragg grating (FBG) pressure sensors were
integrated into the temperature drag chain for the first time, so as to obtain the depth information and
judge the drag chain attitude. The development of the towing temperature —depth chain system and the
situation of the sea trial were introduced, including the system equipment and the laboratory calibration
results of pressure sensor before sea trial and static and dynamic test of pressure sensor at sea. The
correlation coefficient of pressure sensor and ALEC Compact—TD reaches 0.999 837 and the measurement
error was less than 0.1 m by analyzing the test data, which further verifies that the towing temperature—
depth chain system has been initially available.
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Fig.1 Schematic diagram of system work
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Fig.2 Offshore test site of the ship towing system
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Fig.3 Schematic diagram of the FBG pressure sensor structure
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Fig.4 Physical diagram of FBG pressure sensor
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Fig.5 Sensitivity test results of pressure sensor
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Fig.6 Comparative test of manual lifting
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Tab.1 Partial comparative test data of ALEC

and pressure sensor

Time ALEC/m 13#/m Error
19:10:00 4.91 4.975 897 -0.0659
19:10:01 4.9 4.970 568 -0.070 57
19:10:02 4.88 4.948 371 -0.068 37
19:10:03 4.89 4.971 843 -0.081 84
19:12:57 0.44 0.427 539 0.012 461
19:12:58 0.44 0.363 106 0.076 894
19:12:59 0.31 0.367 635 -0.057 64
19:13:00 0.47 0.438 279 0.031 721
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Fig.7 Local enlarged drawing of hydrostatic test result
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Fig.8 Comparative test of pressure sensors

after adding temperature value
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Tab.2 Partial comparative test data of towing test

Time ALEC/m 13#/m Error 51#/C
12:51:40 1.75 1.7213 -0.028 7 24.431 17
12:51:41 1.75 1.780 79 0.030 79 24.424 12
12:51:42 1.77 1.744 08 -0.02592  24.481 66
12:51:43 1.76 1.756 91 -0.00309  24.52023
13:26:33 32.06 32.0318 —-0.028 2 14.531 01
13:26:34 32.02 32.057 23 0.037 23 14.527 86
13:26:35 32.05 32.02722  -0.02278  14.526 89
13:26:36 32.1 32.01702  -0.08298  14.526 38
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Fig.9 Software interface
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Fig.10 Temperature profile
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