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Wavelength division multiplexed optical fiber hydrogen sensing

system for multi-point measurement
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Abstract: As the investigation deepened, it is necessary to detect the hydrogen concentration with large
quantities of points in the field of nuclear power station, aerocraft engine, gaseous fuel et al, but the
existing optical fiber hydrogen sensing systems are able to measure only one point at a time. A
Wavelength Division Multiplexed (WDM) optical fiber hydrogen sensing system was proposed for the
detection of multi-point hydrogen. The topology principle and advantage of WDM optical fiber hydrogen
sensing system were expatiated, and the technical feasibility of the novel system was introduced in detail.
According to the analysis, a WDM optical fiber hydrogen sensing system was assembled, with four
measuring channels. Using the components well developed in the telecommunication industry, an
additional scheme was also developed for the hydrogen experiment. The results show that the novel
optical fiber hydrogen sensing system is able to measure multi-point hydrogen simultaneously, and
different measuring channels do not interfere with one another by measuring spectral evolvement and

power of the optical signal. The performance testing shows that good stability (less than +1% in an hour)
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and small error (less than +2%) are achieved within the measuring range from O to 4%. The research

results will provide a valuable reference for the optical fiber hydrogen sensing system to measure the

hydrogen concentration with large quantities of points.
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Fig.1 Scheme of the micro mirrored optical fiber hydrogen sensing

system
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Fig.2 Scheme of the wavelength division multiplexed optical fiber

hydrogen sensing system
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Fig.3 Experimental setup for the fiber measurement
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Fig.4 Appearance of the sensing probe and gas chamber
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Tab.1 Detection data of 0
and 2% hydrogen

Py, Fluctuation of
Sensor number Py, (no Hy)/pW 2% H:) I Py
Chl(in the gas
139.386 122.269 -12.28%
chamber)
Ch2(in the air) 135.727 135.216 -0.38%
Ch3(in th
(in the gas a0y g1 116.011 ~12.06%
chamber)
Ch4(in the air) 138.909 138.987 0.06%
Single—point
optical fiber
hyd
?1 roget 936.806 826.169 -11.81%
sensing system
(in the gas
chamber)
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Tab.2 Experiment results within the measuring

range from 0 to 4%

g)}iﬁﬁ:i Standard Testing Pyo/ Prs Error
tion data order N
0 1 1 1

1 0.993 5 0.52

0.3% 0.988 4 2 0.976 3 -1.22

3 0.995 4 0.71

1 0.925 6 -1.30

0.93% 0.9378 2 0.9396 0.19

3 0.948 1 1.10

1 0.8879 1.17

1.96% 0.8776 2 0.862 6 -1.71

3 0.882 2 0.52

1 0.8305 0.61

3.47% 0.8255 2 0.8221 —-0.41

3 0.823 8 -0.21

1 0.809 5 —-0.54

4.05% 0.8129 2 0.8155 0.20

3 0.813 8 —-0.01
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