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Fig.1 Sketch of measurement principle for

remote sense of gas-leak I(v) = Iy(v)e=L?, (2)

Her L(v) # I(v) SR RBOEHRAOLGRAE SR, o hREEHNRKER, L ARKERHEER
B, p WEEMPIEE.
&% Fourier FFHIERARWT

a(vy + dv coswpt) = Z Arn(vg) cos nwmt. (3)
n=0

A SR8 R N AL T, (M S B AT RN

Ip2'- ”NL5 .
n!

dl/"

An (I/Q)

(4)

Vllo

Hh N KIBRENGES @R 8) fREIEE TRKEERR o(v) B9 n R, ERERS GBE HEM
I Af1#8at 50 r) T, BEHEMNTE S £ B, LA Lorentzian ZRAIFR R

1
) = (2) g ®

H vy J& Lorentzian T HIIELX AT E (HWHM), H 53] Lorentzian 2RI —IBHE IR HI& FAR

0.4
0.2
' IyN Ly, 3 —w) -+
N gg As(vg) = =2 - 512 T 1/0;2 " 72]L3 (6)
2 .04 :
E o6 B 2 45 H T O IR 2R
(1)?) BAEE R A, T ASHEBORR SN &, FHHEM (6) 7]

A0 T T W0 0 DR S B B T AR N, R TS
AL T, B MR ST REE R, TR
IR O 5 B S S B VR

Fig.2 2f harmonic signals of

methane molecule

3 LRER

TRERERERME 3R TREHCREBOCE. BOLERSE GEREEROCREREHZS. aBE
VOGS EEEH 5. BOMRES B . AR MERAS., L. BRIURKGHR. BTHEH
W2 DFB ZHREHEOLHE, AFUVN BEER, ERECLERBRTLBEEELEIN, FESER
S5 EGRMASE AR RSE N, BEER{UEY 5 kg, RERIFHEEH,

VE R ABOE RO A R SO R MBSO TE, WY BB, LFEa/NFoFiElas.
BOLH RS T M@ P FH— R BBBOER (RRUCER G TEH TR S84, 1Faesiks
ERBERM, XM TZEREN L HMERE R EXHEETR, FERITER - HEHOCSRM R LR
fiF CHy By 2vs 3 R(3) 3£ (A = 1.6537 pm) &7 | BOGIEH REHF ~0.03 cm~'mA~L, THR K 10 mW,


http://www.cqvip.com

000 http://www.cqvip.com|

4 % RE EHEARRRRE RN B 539

WEEESEN PR, X TEOsRERMERERER, LANTKRA ILX LightWave 22 7] 4 7= B IK
F I AS 3100 MR EEFI A% 5100 .

| i

] g
- {
\optical?vx

|
‘connect to, }Collimator lCell-h
icomputer = : i lengtl
: i

i

g ~10cm
i -0.34 . ; .
[ 0 200 400 600

about 6m Scanning point

800 1000

Fig.3 Schematic diagram of experimental setup Fig.4 The curve of triangle wave added
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Fig.5 2f harmonic signals of methane molecule with different background

Fig.6 The relationship between signal

intensity and reflector

with different distance

Fig.7 Intensity of detect signal
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Fig.8 Absorption signal of 0.1% CH4

under 7 m distance
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Study on portable remote sensor of methane leakage

FAN Hong, GAO Xiao-ming, WANG Xia, HUANG Teng,
HUANG Wei, LI Xiao-yun, CAO Zhen-song, ZHANG Wei-jun
( Laboratory of Enviromental Spectroscopy, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of

Sciences, Hefei 230031, China )

Abstract: The leakage of natural gas is not only economic loss, also the fountain of dangerous.
Optical sensors based on NIR tunable diode laser absorption spectroscopy were widely used
because of high sensitivity, small volume and less maintenance. A portable remote sensor of
natural gas pipeline leakage was reported with wavelength modulation and harmonic signals
detection technology. With many materials as reflector used and field locale background

simulated, the detection of gas leakage was preformed and better detection limit was got. The
sensor is portable with only 5 kg weight.

Key words: laser technology; portable sensor; wavelength modulation; natural gas; tunable
diode laser
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