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Circulation dan odulation m ethod for 1 55im Raman temperature sensors

ZHANG Li-xun, LIAO Yun, LIU Yong-zhiy OU Zhong-hua, DAI Zhiyong PENG Z eng -shou
(SchoolofOpir eletonic Inbm atbn University of E ectionic Science & Technobgy of Ching Chengdu 610054 Chna)

Abstract Because the Bolatbn perfom ance of R an an filier isnot high anev denodu htonm ethod is proposed to suppress
the system background noisg heat excursbn accumulation and antiStokes backward scattermng ntem nglkd with Rayleigh
backward scattering The nev method can mprove the ten perature precison, stability and sensitivity of systan and reduce the
systan costwith the constant tenperature groove abwgated The experim ental resu lts shov tsm easurem ent precison is better than
0 05C.
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Fig 1 Distrbuted tam perature sysiem based on Raman scattering

11

[,

N.(T. 1) = NK.SVR.(T )exp[— (ao+ a.)l] (1)
[1]

N.(T, 1) = NoKS¥ exp(— 2a0l) (2)

,No

;1 ; Ko K
;S
W, Vi
s R.(T)
[l]:
R.(T) = [ exp(hAV/AT ) - 1] (3)
, AV=13 2TH z > h
, k
OTDR
OTDR .,

NT 1) Ne (T, 1) = (K.Kg)* (Va/Vo)©
R.(T)* exp[- (a.-ao)* I] (4)
_NJT,UN(T, 1)  RT) _

Si(T) = No(To, ) Nw(To, 1) ~ Ru.(To)

exp(hAV/ETy ) — 1
exp(hAV/T ) - 1 (5)
S\(T) , .
T, (5)
12
(5 M
2'° :
Xssw® WA (T, 1) No (T, 1) + e(T)
"= Xom® . (To LN (To 1)+ e(Tg) (¢
,X&\H N E(T), B(T())
, N
(5 (6) =
R.(T) | _ ‘ e(T) - rie(Ty) (7)
"' R(To) Xan® W.o(To 1) Ni(To 1)
ce(T) e(To) ,
. (6)
1 2 0~

2006 4
120C rE[LAQ23Ln>1 L (7))  e(T)-
rie(Ty) . (5)

N e(To),
OTDR OTDR
So(T ) =

Nu(Tuer 1) N (Tur 1) = Nu(To ) Ni(To )
No(Tw 1) Ne(Ts, 1) =No(To, L) Nu(To, 1)
Ra(TrH-l)_Ra(TO)

R.(T.) - Ru(To) (8)

S, (T) N .
(6) (7) (rs, S2(T)
): CR.(Twi) = Ru(To)| _

Is

* R.(T.)-R.Ty)

e(Tw1)—e(To) —15,[e(T,) - e(To)] ‘
Xer® WN (T YN (T 1) =No(To I)N(To 1)]

(9)
e(Tr) e(T,) 1,1 (9) . (8)
(5)
13
(5 (8
&S(T)  hav
S (T)dr — k1’
dS, (T y
S i (10)
exp(— hAV/ET)
| [ exp(— hAV/ET ) — exp(hAV/ETo) |
0~ 120C , s (T)=
1 06% /C S\(T) T, , Ty
, To=0C, S2(T)
So(T)=4 % I'C; S, (T) Si(T)
3
2
1
1 55Hm
APD .
45dB; 10min Ty = 20C
2km OT-
DR ( 980m) 20m

) 45C, 1h , 2h



30 2 1 55Hm 167
1 , 10 ; APD 1 1
2 , OTDR OTDR , 1 1 (95 (8)
; OTDR (5)
4096 R
3 3596 : 1 5C (8)
$ 3096 —=—r— 10 05¢C,
Q 259 =t
< 2096 3
5 15% x
= 1096
596
0 250 500 750 1000 1250 1500 1750
measurement length/m , 1 55Hm

Fig 2 The cuves of optical fber Ran an

Tablel Testdaum of tm perature /C
danodulated tan eperatur dem odu lated tem eperatur
um ber of fomuh(5) of Hmula 8)
1 46. 58 45 52
2 46. 57 45 53
3 46. 59 45 49
4 46. 52 45 54
5 46. 49 45 49
6 46. 71 45 52
7 46. 75 45 53
8 47. 57 45 48
9 47. 53 45 49
10 47. 58 45 51
average 46. 89 45 51
un certain 218 0 04
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