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Seawater Salinity Measurement System Based on
Prism Model Multi-Refraction
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Abstract A seawater salinity measurement system based on prism model multi-refraction is presented in order to
improve the salinity measurement precision using optics refraction. The beam angle of refraction is expanded by using
prism model other than parallel model, and is enlarged by setting multiple-prism-units further. So the measurement
precision is improved greatly. The measurement system is developed after design and simulation. After laboratory
experiments and sea experiments with ALEC sensor, it is indicated that the developed system is effective with a
measurement resolution of 0. 0012%0, repeatability error less than £ 0. 016%¢., and measurement error less than
+0.1%0 compared with ALEC sensor.
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Fig. 1 Some salinity measurement plans using optics refraction
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Table 1 Maximum PSD offsets of some plans
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Fig. 3 PSD offset varying with glass tilt angle
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Table 2 Repeatability measurement data

Sample PSD /mm Salinity /%o
Standard Standard
Mean Mean

deviation deviation
17 1. 04897 0.00491 18. 809 0.0073
27 —4.02281  0.00189 26. 842 0.0034
37 —5.07463 0.00363 29.588 0.0071
47 —5.62305  0.00405 30. 654 0.0078
57 —7.15039 0.00226 32.652 0. 0044
67 —8.42107  0.00195 35.332 0.0038
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Table 4 Salinity measurement data

Sample  SYC2-2 /%, Salinity /% Error /%
17 15. 45 15. 44 —0.01
27 24.51 24,45 —0.06
37 27.26 27.16 —0.10
47 28.07 28.09 0.02
57 31.65 31.62 —0.03
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(c) ALEC temperature measurement curve
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Fig. 6 Contrast measurement between prototype instrument and ALEC sensor in 1 m deep water
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Fig. 7 Contrast measurement between prototype instrument and ALEC sensor in 3 m deep water
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