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Detection system of CO, using hollow-core crystal fiber based
on LabVIEW

Lv Shuyuan, Du Shaoyong
(School of Electronic Engineering, Xi’an University of Posts and Telecommunications, Xi’an 710061, China)

Abstract: For the purpose of realizing the all-fiber gas detection system with high sensor sensitivity,
using the Hollow Core-Photonic Crystal Fiber (HC—PCF) as gas cell, a dual-optical path differential near-
infrared carbon dioxide detection experimental system based on virtual instruments LabVIEW and the
absorption spectroscopy around wavelength 1 572.48 nm of carbon dioxide molecule was developed. The
system response time was about 100 s by inflating the HC—PCF of 1.8 m long from two ends under the
pressure of 0.1 MPa. The detection system was calibrated with carbon dioxide of standard concentration.
Carbon dioxide with known concentration of 2%, 5%, 10% and 100% were tested respectively and the
experimental results showed that the detection errors relative to standard concentration were no more than
2% and the maximum standard deviation of measured concentration were 3.32% in 100 minutes. In
addition, the optical path of gas absorption reaches 1.8 m and the system detection sensitivity of 5.981 8x
107 wW/ppm was achieved.
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Fig.1 Experimental setup
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Fig.2 Structure of lens-coupling connection between HC—PCF

and SMF
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Fig.4 Filling process in HC-PCF with CO, concentration 100%
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CO, concentration

B 5 2253 Kl ik CO, A<M M Wi ith 26

Fig.5 CO, absorption curve by differential detection methods
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TE 55 b 52 S AR TR 1 25 R, # b o O i 1) B
10 min X £ > B2 CO, MR BEAT I, % 1 8 A
e B CO, MG I AR AP B F 0 BEER & YA I ) ok
& ¢, 10 YW BEAS V-2 E O w, AT 4 h A
A G MARMEZ o (E 8 i 7E 100 min P R 5
T 1k o
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Tab.1 Experimental data of CO, concentration

C, 2% 5% 10% 100%
1 1.41 4.73 10.03 101.2
2 2.18 4.77 10.36 99.42
3 2.1 4.85 10.56 99.26
4 2.1 4.97 10.44 99.75
5 2.02 5.05 10.48 100.51
6 2.02 5.01 10.36 103.02
7 2.18 4.97 10.03 100.6
8 2.18 4.93 9.75 98.45
9 2.22 5.37 9.59 98.86
10 1.98 5.5 9.79 98.29
Average 2.04 5.01 10.14 99.94
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I=1(1-aLC) (7
Xof 28 2 (7) W i IBURE 70 J T A RO Ny
S=AA—é =~ —,aL (8)

B IBOE B A DG Th 2 0.33 mW , AR & 52 56
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