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Design of a Device for Measuring Seawater Salinity
Based on Refractive Index Method
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Abstract: Aiming at the problem of low resolution of salinity detection in fiber optic sensing technology, a method of salin-
ity detection based on refractive index method is proposed in this study. According to the principle that refracted light pro-
duces deviation in different salinity solutions, the salinity detection system was designed by using refractive index differen-
tial measurement and laser beam expander. Theoretical analysis and experimental results show that the resolution of the sys-
tem can be improved by changing the focal length of the lens or increasing the distance between the plane-concave lens and
the tilted glass surface of the wedge flume. Through structural innovation, the device provides a new way for the application
of optical fiber sensing technology in the field of seawater salinity monitoring.
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Fig.1 Schematic diagram of salinity detection system

1.2 HEERBIRLMER
iz SolidWorks il {F (4% IBHR Sk = 4k i FUABTAY
WE 2 Fs.

B2 fERRL =g EER

Fig. 2 Three-dimensional simulation model of sensor probe
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Fig.3 Optical path diagram of salinity sensor probe
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Tab. 1 Salinity calibration experiment results

1R RE P # iH/mm

. ik 1 ik 2
14.1 2.2813 2.28
15.0 2.4499 2.44
17.2 2.796 6 2.80
19.7 32133 3.22
22.3 3.646 6 3.64
25.2 4.1299 4.14
26.1 42799 4.28
27.9 4.5799 4.58
28.9 4.746 6 4.76
29.8 4.899 6 4.90
32.0 5.263 2 5.26
33.1 5.446 5 5.44
34.2 5.629 9 5.62
35.9 59132 5.90
37.8 6.2299 6.23
39.8 6.563 2 6.56
41.1 6.779 9 6.77
42.0 6.9299 6.92
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