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SUMMARY

[ . Project Title

Development of in—situ monitoring system

II. Objective and Importance of the Project

Development of in-situ monitoring system using an optical fiber to
measure the real time temperature variation of subsurface water for the

evaluation of flow characteristics

[I. Scope and Contents of Project

- Feasibility study of fiber-optic temperature sensor using a thermochromic

material

- Research on optical fibers: Investigation of the optical fibers which
are suitable for this study, and research on the polishing method of
optical fibers

- Research on the connection method between a sensor-tip and an
optical fiber: Design and fabrication of the sensor—tip using a
thermochromic material, and research on dip—-coating and mixing
method using thermochromic material and epoxy

- Composition of the light detection system: Investigation and
characterizations of the optical power-meter, photodiode and
photo—multiplier tube

- Development of output signal processing algorithm and program on
the basis of LabVIEW system

- Performance evaluation of a fiber—optic temperature sensor using a

thermocouple and a temperature controller



Development of the fiber—-optic sensor—tip using thermochromic
material for the temperature measurement of subsurface water

- Research on the improvement of light transmission efficiency using a
mirror and a reflective paint

- Design and fabrication of the transmission and reflection types of
fiber—optic temperature sensor system

- Performance evaluation of fiber—optic temperature sensor: Measurements
of output signals of the fiber—optic temperature sensor according to
the structures of fiber—optic sensor and the temperature variation of

water

IV. Result of Project

We describe the feasibility of developing a fiber—optic temperature sensor
using a thermochromic material. A sensor-—tip is fabricated by mixing of a
thermochromic material powder, which has a non-—toxic and hydrophobic
characteristics, and an epoxy resin. The relationships between the
temperatures and the output voltages of detectors are determined to

measure the temperature of water.

V. Proposal for Applications

It is expected that the fiber—optic temperature monitoring sensor using
thermochromic material can be wused to measure the real time

temperature variation of subsurface water.



CONTENTS

Chapter 1. Introduction

- Objective
- Necessity of Research

- Fiber—optic temperature sensor

Chapter 2. Current States of Research

- Current states of similar study
- Review and analysis on the technical details
- Review and analysis on the raw materials

- Current states of research in industry

Chapter 3. Experiments and Results

* Feasibility study of fiber—optic temperature sensor using a thermochromic

material

(1) Research on optical fibers

(2) Research on the connection method between a sensor—tip and an
optical fiber

(3) Composition of the light detection system

(4) Development of output signal processing algorithm and program
on the basis of LabVIEW system

(5) Performance evaluation of a fiber—optic temperature sensor

* Development of the fiber—optic sensor—tip using thermochromic
material for the temperature measurement of subsurface water
(1) Design and fabrication of the transmission and reflection types of

fiber-optic temperature sensor



- Transmission type of fiber—-optic temperature sensor using Lophine

— Reflection type of fiber—-optic temperature sensor using a mirror

- Reflection type of fiber—optic temperature sensor using a Y-coupler
(2) Fiber-optic temperature sensor using a thermochromic pigment

Chapter 4. Attainment of Research Goal

* ]st year research

* 2nd year research

Chapter 5. Applicable Planning of Research
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