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Abstract
Project Code: RSA/06/2541
Project Title: Fiber Optic Current Sensors
Investigator: Assist. Prof. Dr. Prinya Tantaswadi
E-mail: prinya@siit.tu.ac.th
Project Period: 3 years (Jan. 1, 1999 — Dec. 31, 2001)

Objectives: The main objectives of this project are as follows:

1. To experimental study of the current measurement error due to effect of vibration to the
sensmg part of unidirectional and reciprocal polarimetric current sensors.

2. To implement mathematical modeling and to understand the mechanisms for this vibration
sensitivity of these sensors. So this modeling can be helpful for optical current sensor design
and may be used for fiber optic devices based on acoustic modulation.

Methodology: an optical polarimetric current sensor was built. Experimental study of vibration
effects on current measurement error in the unidirectional pofarimetric current sensor was
performed. Mathematical modeiing was formulated to predict the vibration sensitivity in the
unidirectional and reciprocal polarimetric current sensors. Then, reciprocal current sensor was
built and tested.

Results: Mathematlcal modeling of the vibration sensitivity was formulated and can show the
relatlonshlps between current measurement error and vibration amphtude Unidirectional and
reciprocal polarimetric current sensors were built and tested. Current measurement error due to
vibrﬁtion effects on the unidirectional polarimetric sensor was studied. This error varies lineatly
with amplitude of vibrations. This confirms that our mathematical modeling is valid.

~ Discussions and Conclusions: The proposed mathematical modeling can be helpful in
prediction of the unwanted current measurement error due to unavoidable mechanical vibrations
for actual use. In practice, polarimetric current sensors have to be well packaged (from
vibration under a certain limit that can be predicted from our modeling) to achieve the accuracy
of 0.3%.

Suggestiéns: The physical mechanisms (/e. bireffingence changes) of vibration effects on the
optical fiber sensors should be further investigated. A way to study the mechanisms is to
meaéu}'e actual values of both linear and circular birefringence changes in the fiber sensors
under mechanical vibrations. This study is very helpful for optical fiber sensor design.
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