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ABSTRACT

This thesis presents the monitoring equipment for water diffusion into the enclosures for
optical fiber network by loss detection method. The principle of system considers the matter that
the optical fiber will be bended when the water diffuses into enclosures. For this reason, the
power loss will generate in the system and it must be high enough for the precision measurement
to compare with the other loss. The Optical Time Domain Reflectometer (OTDR) is used

together. Finally, the position of the water diffusion in the system will be detected.
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2.6.1.1.1 Absorption losses
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2.6.1.1.2 Scattering losses
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Rayleigh Scattering Loss = 7 (2.9)
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Mie scattering loss = E (2.10)
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a+2)|d 34 P
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M990 4.2 M gydedyanaiifannialiseg 1nme1ndu 1310 nm

fadl anmsgandadayanai(dB)
Aot
1 2 3 4 5 6 7 8 9 10
7.5 1.39 1.45 1.51 1.41 1.54 1.49 1.38 1.47 1.53 1.53
7 1.59 1.68 1.54 1.62 1.49 1.56 1.52 1.5 1.53 1.77
6.5 1.68 1.65 1.78 1.72 1.87 1.73 1.69 1.81 1.76 1.71
6 2,15 2.12 1.96 2.11 1.99 2.05 1.97 | 2.08 2.01 2.26
5.5 2.27 2.38 2.3 242 236 241 2.32 2.29 2,28 2.37
5 2.67 2.71 2.79 2.83 2.81 2.75 2.77 2.69 2.76 2.62
4.5 2.95 2.87 3.05 3.09| 284 | 2.86 2.82 2.93 2.89 2.8
4 3.41 3.35 3.39 352 3.56 3.38 3.45 3.48 3.34 3.32
3.5 3.95 4.06 3.93 4,09 3.85 3921 3.91 4.08 3.97 4.04
3 4.53 4.59 4.76 4.69 1 4.62 4.71 474 | 4.67 4,58 4.51
mM3ed 4.3 masgudedyonufifannsaliaie 1aNe1IAdY 1550 nm
Tl AnsgeuLdadaana(dB)
ot
1 2 3 4 5 6 7 8 9 10
7.5 1.57 1.59 1.63 1.66 1.58 1.69 1.64 1.62 1.61 1.51
7 1.65 1.71 1.76 1.79 1.68 1.73 1.75 1.67 1.72 1.74
6.5 1.79 1.83 1.88 1.95 1.84 1.91 1.83 1.82 1.87 1.98
6 2.07 2.29 2.15 2.24 2.18 2.11 2.22 2.25 2.16 2.23
5.5 2.55 2.37 2.58 2.52 2.44 2.39 2.46 2.53 2.46 2.6
5 3.02 3.04 2.83 2.97 2.92 2.85 2.95 2.89 2.99 2.94
4.5 3.06 3.13 3.18 3.04 3.14 3.16 3.09 3.07 3.2 3.03
4 3.75 3.54 3.58 3.72 | 3.64 3.69 | 3.56 3.71 3.66 3.55
3.5 4.13 4.15 4.08 4.25 4.22 4.07 4.18 4.2 4.11 4.11
3 5.11 5.03 4.87 4.88 4.93 4.99 5.01 4.85 491 5.22
M9 4.4 Aundemsgandodygs Hnwe1indy 1310 nm 1Az 1550 nm
Fedl AnMsgaudadeauano(dB)
1310 1550

Fuadn | fgede | denge | Auadn | mgege | e

7.5 1.47 1.54 1.38 1.61 1.69 1.51

7 1.58 1.77 1.5 1.72 1.79 1.65

6.5 1.74 1.87 1.65 1.89 1.98 1.79

6 2.07 2.26 1.96 2.19 2.29 2.07

5.5 2.34 2.42 2.27 2.49 2.6 2.37

5 2.74 2.83 2.62 2.94 2.83 3.04

4.5 2.91 3.09 2.8 3.1 3.2 3.03

4 3.42 3.56 3.32 3.64 3.75 3.54

3.5 3.98 4.09 3.85 4.15 4.2 4.07

3 4.64 4.76 4,51 498 5.22 4.85
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Lambda 1310 nm
- - Lambda 1550 nm
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W

N2 | dA" 3 4.1)
y 2aA )| R | 47nn,R
2
a+2\|d ( 34 )
= -10Log,|1-| —— [{—=+ 4.2)
Pras %10 (2aA) R (47rn2R)

2
n’-n
. T (4.3)
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1ie P, Aemmdenuuasd sy (mW)
P fesmdsnmuumsdmds  (mW)
A 1 4 a oo 9 Y] 1t o A @
a Ao A ANLAIABEBINTINNNEITDINUMATHANINUDILES
T 1 o o J o
A Ao NUUANA1YBIATHT NIV (Refractive index difference) 3$HINADT
kY
uazunaansveudulouds
A 9/ 1 o 4
d Aoidurguinaiavesnes
Aosetianu TAswouduloud
y) ADANNYIINAUVDILHS
A 1 v A W L4
n, fomAwiininuonad lunes
9
n, Aomayinmusaaeluunanas

nsadulondudlusianiy-8uifindg (Stepped-Index Fiber) A8 & = o (310
H 4 )
710 2) Wl (@ +2)/a = 1 duiulumenves (a+2)/(2aA) = 1/2A e lilldl

Y

AUN1I(4.1) LAZANMT(4.2) ISTWITaMIFAINITGYTOT YR I (P,m) fifin1nn15 1Ag0

voudulouda 1danannms 4.4)

Wl

= —-10logql—- i i+ Afudd (4.4)
2A i R

o

v s g1 A 9 o a ::3’
AR DIA199 N 1% lunsaiuas Jaed

- nsdidhuduloudaiia TnuaRed (Single-mode Fiber)
d = 95 um
n, = 1.467
n, = 1462
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— - Calculated data
- Measured data
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4.3 gunsaifunuy
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Abstract

In this paper, we present the monitoring of water diffusion into the enclosures optical fiber network by
high loss detection. The principle of system considers the matter that the optical fiber will be bended
when the water diffuses into enclosures. For this reason, the power loss will generate in the system and it
must be high enough for the precision measurement to compare with the other loss. Then, the optical time
domain reflectometer (OTDR) must be used together. Finally, the position of the water diffusion in the
system will be detected.
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