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Aim of the Project:

To develop an indigenous fiber optic sensor for accurate measurement of sea water
salinity and temperature

Proposed objectives:

✔ To design and develop optimized salinity and temperature sensors based on fiber optic
methods such as Fiber Bragg Grating (FBG) and Evanescent Wave Absorbance
(EWA) effect.

✔ To build a test bench for performance evaluation of designed sensors and to validate
the final laboratory model against commercially available CTD sensors.



Abstract highlighting the salient features of the project:

The proposed project is focused on design and development of fiber optic sensors for
measuring important ocean parameters such as salinity and temperature. Sensing
probes based on Fiber Bragg Gratings (FBGs) are fabricated, after having optimized
apodization profile and coating material. Salinity sensing probe is obtained by coating
a layer of hygroscopic polymer named polyimide on a Nuttall apodized FBG, whereas
for temperature sensing, acrylate coated Nuttall apodized FBG is used. These apodized
FBG sensors based on wavelength interrogation exhibit sensitivity of 2.6 pm/PSU and
13 pm/°C for salinity and temperature measurements, respectively. In addition to FBG
based sensing, Evanescent Wave Absorbance (EWA) effect is also analyzed for its
salinity sensing nature using intensity interrogation. The sensing probe of EWA sensor
is fabricated from dip coating methodology which makes use of Tollens reagent for
coating silver layer on the un-clad region of single mode optical fiber. EWA sensor for
salinity measurement shows a sensitivity of 0.02 dBm / PSU in the salinity range of 0
PSU to 40 PSU. The proposed sensors are validated against commercially available
CTD sensor, resulting in a systematic bias of 0.2015 PSU, 0.2342°C and 0.3593 PSU
for FBG based salinity sensor, FBG based temperature sensor and EWA based salinity
sensor, respectively.

Materials and Methods:

● Experimental set-up consists of a broad-band light source (Model No.:
DL-BX9-CS5153A), 3 port optical circulator (Model No.: F-CIR-15-P-FA) and FBG
interrogator unit (Model No.: I- MON 256 USB).

● Sensing probe based on apodized FBGs are coated with acrylate and polyimide for
temperature and salinity measurements, respectively.

● Sensing head based on EWA effect is fabricated using Tollen’s reagent for silver coating
and in- line mirror coating.

Experimental Setup:



Results:

● Salinity sensor based on Polyimide coated Nuttall apodized FBG: Sensitivity of 2.6
pm/PSU (Practical Salinity Unit) in the range of 0 PSU to 40 PSU with a systematic bias
of 0.2015 PSU compared to commercial CTD sensors.

● Temperature sensor based on Acrylate coated Nuttall apodized FBG: Sensitivity of 13
pm/°C in the range of 16°C to 30°C with a systematic bias of 0.2342°C compared to
commercial CTD sensors.

● Salinity sensor based on end-reflective EWA sensor: Sensitivity of 0.02 dBm/ PSU in the
range of 0 PSU to 40 PSU with a systematic bias of 0.3593 PSU compared to commercial
CTD sensors.

Conclusions:
● FOSs based on Nuttall apodized FBGs and EWA effect was fabricated based on

optimized design parameters for salinity and temperature measurements.
● Proposed sensors were evaluated experimentally and validated against commercially

available CTD sensors at NIOT, Pallikaranai, Chennai.
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