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SUMMARY
(94 & 8 o %)
Title

Development of long-distance optical fiber temperature sensing system

I,

The purpose and necessity of Research and Development
Side of technology

* Optical fiber sensor has merits with small size diameter, light weight, and safety

for the electronic noise and reliance of measurement is very good. Especially,
non-contact temperature measurement is more good compared to contact temperature
measurement.

If measured object is moving or very hot or it is possible to damage to object,
non-contact temperature measurement method is profitable.

Side of economic

: The technology of optical fiber sensor has properties of remote, non-contact, and

precision measurement. In special, it can be applied in various form when it does
optical communications in measurement control system,
Side of society

: When Optical fiber temperature sensor with laser is made use of unusual measurement

111,

Iv.

power line, it is very efficient preventing for safety of power transmission and it
can contribute to development of communication technology of long distance optical
fiber

The contents and range of Research and Development

@ Development of nano-seconds DPSSL for measuring long-distance

@ Development of power supply of diode laser

@ Development of Stokes, Anti-Stokes wavelength division spectrometer
@ Development of light signal detection

@ Development of long-distance optical fiber delivery system

@ Development of light reception signal process system

@ Development of Microprocessor

@ Development of display software

@ Development of equipment manufacture and application technol ogy

The results

@ neasurement distance: maximum 5 km

@ Accuracy of temperature: +/- 2 °C

@ Measurement temperature range: -50 ~ +80 °C
@ Distance resolution: 3 m

@ Measurement time: maximum 90 seconds

@ Sensor optical fiber: Multi mode 50/125
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Unity Gain Butterworth
Fo = 1/(2rRC)
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8. Stokes, Anti-Stokes I}Z}E¥ FstA 7l (Spectrometer)

—— Grating f Plano-Concave mirror
Antx Stokes \
l Raylelgh

L

rLaser beam

|

Stokes

1%} 20 Spectrometer
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Starting point of laser wavelength

%) 21 The peak of forward direction of amplifier Raman Signal

-Wavelength signal shift: 430 cm’

3 22 Stokes, Anti-Stokes ¥}R B3t U3tA A}

-Space separation of Rayleigh and Raman emission: 490 cm'(™~ 53 cm)
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Block diagram of signal processor
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16 Reflection signal from end point of fiber
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