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Abstract:

Title:Design & Simulation Of Optical Fiber Bragg GratingPressure Sensor

Aothur: Mehdi Amini

A new kind of fiber optic sensors has attracted attentions as science progresses in the field of
optical communication and electro-optics. Fiber Bragg Grating (FBG) sensors is constructed
from a reflective Fiber grating. It is done by imposing a variation in the refractive index of the
fiber core via ultraviolet radiation.

The pressure sensing is one of the applications of these sensors which will be dealt with in
this dissertation. These fiber sensors are able to measure applied pressures on them in axial
and radial direction.

One of the problems ahead in applying these sensors is the cross sensitivity between
differentsensing parameters for which several methods for avoiding the undesired effects has
been suggested. The simultaneous useof severalsuccessive gratings is one of the methods to
avoid cross sensitivity. Differentpractical kinds these gratings have been simulated.

There are also other types of grating so called Long Period Fiber Grating (LPFG). The
measuring principle of these sensors is the variation of resonance wavelength with respect to
the variation of the environment. A comparison of these two types of sensors showed that
LPFGs are better sensors than FBGs. Since resonance wavelength due to different sensing
depends on only one parameter, therefore it is possible to differentiate sensors by changing
these parameters. An optimum condition for long period fiber grating sensors has been
investigated in this thesis.

Finally, the use of combinedBragg gratings and long period fiber gratings as a method to
avoid cross sensitivity is suggested for which their results have been simulated.

Keywords: Pressure sensors, Fiber Bragg Gating (FBG), Long Period Fiber Grating (LPFG),
Cross sensitivity
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