<o == S5 87| A1 F 83 2] Al16W A6& pp.86~91 2012 12€

ZHOl0|B| FMA A|AH]D JjjgHy| 2tst oA
A Study on the Development of Optical-Fiber Water Leakage
Sensing System

U g o=t
Y. B. Kimx¥

(A4 : 2012 03¢ 23, A 1 2012 092 264, AHEA @ 20129 9€ 27¢Y)

Key Words : Environmental Monitoring(¥+7d U E] &), Optical Fiber(?d2}°]H), Fiber Bragg Grating(FBG),
Hetero-core(3l| | 2 3.91), Water Leakage('7<), Multi-Point(THd A=)

Abstract : A multi purpose environmental monitoring system has been developed as a commercially available
standard using the techniques which are FBG(Fiber Bragg Grating), Hetero-core spliced fiber optic sensor and etc,
for the purposes of monitoring large scaled structures and preserving natural environments. The monitoring system
has been tested and evaluated in a possible outdoor condition in view of the full scaled operation at actual sites
to be monitored. Additionally, the developed systems in the previous works conveniently provided us with various
options of sensor modules intended for monitoring such physical quantities as displacement, distortion, pressure,
binary states, and liquid adhesion. In this paper, we extend the previous results to a water leakage detection
problem and develop a sensing system as a result. By the experimental study, it is verified that multi-point

leakage detection is possible using single line optical fiber.
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Fig. 2 Electric resistance type leakage detector
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Fig. 4 Characteristics of a Hetero-core sensor
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Fig. 5 A multi-point optical fiber sensing system

Table 1 Detecting process (* : water leakage)

Total
optical
loss[dB]

Leakage
positions
(sensor No)

Leakage position

Case
sensor 1 [sensor 2|sensor 3

* 0.5 No. 1

* 1.0 No. 2

* 2.0 No. 3

1.5 No. 1,2

* * 2.5 No. 1,3

* * 3.0 No. 2,3

N N W N
*
*

* * * 35 No. 1,2,3
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Table 2 Individual sensitivity test results

Optical loss [mV]
Try
numbers czzgil»?oln 5 im 7']53 m IOCum
| @ ® | ©
1 197 189 178 165
2 197 189 174 168
3 199 189 178 166
4 197 189 177 164
5 199 186 176 164
6 195 190 179 167
7 195 189 173 166
8 199 188 174 163
9 197 186 175 165
10 198 189 176 168
Average 197.30 188.40 | 176.00 | 165.60
Difference 8.90 21.30 31.70

Table 3 Sensitivity test results for sensor combination

Combination of Leakage positions
Try and optical loss [mV]
number

A+B A+C B+C A+B+C

1 166 158 153 141

2 172 161 156 145

3 168 162 156 143

4 167 161 152 141

5 165 160 153 146

6 168 159 154 139

7 165 159 152 137

8 164 162 151 139

9 168 161 150 140

10 169 161 151 138
Average 167.20 160.40 152.80 140.90

Difference 30.1 36.9 44.5 56.4
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