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Development of remote sensing system for hydrogen gas concentration measurement
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Ippei Asahi, Hideki Ninomiya, Sachiyo Sugimoto, Yuzou Shimamoto
(Shikoku Research Institute Inc.)

A system for measuring Raman scattering light was constructed from a refracting telescope using
Fresnel lens and a Nd:YAG laser of wavelength 355 nm. Raman scattering signals from Hz gas released
into open air and atmospheric N2 were simultaneously measured, and the concentration of Hz gas was
calculated based on the ratio of these signals. The result showed that Hz gas concentration of 14 vol.% could
be detected at a distance of 15 m. The sensitivity of the system was evaluated using a gas cell filled with He
gas mixture, in which Hz gas concentration of 0.6 vol.% could be detected at a distance of 13 m.
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Fig.1. Raman scattering spectrum and filter transmission: (a) Raman scattering from N, gas (filter center wavelength
386.6 nm, FWHM 2.0 nm), (b) Raman scattering from H, gas (filter center wavelength 416.3 nm, FWHM 1.8 nm)
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Fig.2. Schematic diagram of the experimental apparatus. Fig.3. Remote sensing system for hydrogen

gas concentration measurement.
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Table 1 Efficiency and sensitivity of the optical receiver.

Optical element Electric element
Element Fresnel lens | Concave lens Beam splitter Filter Condenser lens PMT radial sensitivity AMP Out put (50Q)
Total efficiency
Action Transmission | Transmission | Transmission | Reflection | Transmission | Transmission (A/W) Gain (V/W)
N, gas 387nm 0.90 0.92 0.50 - 0.25 0.92 0.10 4.20E+04 2.50 199.96
H, gas 416nm 0.90 0.92 - 0.50 0.40 0.92 0.15 4.34E+04 2.50 330.60

4 KEHARERERR

4.1. 2V D K R FE I E R
AIEE OKFRERNEERETAND 12D, HARABMIKFET A Z T UKFREICHT 5 7~ UBELCEE 2 JIE L
7= MIEHEE Figd |2, KBAALBRTANS DT~ UELDCIERE DO KFE T AREKRFNES Figs 12, TRENRT,

10
TE'}, 9
[asgn e beem .
LASER \ <
& 9
Nz Raman Light €——— g ¢
% 2

N2 Raman Light €—— g
0 20 40 60 80 100
v H2 Concentration (%)

Fig.4. Method of concentration measurement. Fig.5. Dependence of Raman scattering signal ratio
(H, signal/N, signal) on H, gas concentration.
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Fig.6. Measurement method of concentration Fig.7. Raman scattering light intensity when H, gas
of H, gas released into open air was released into open air at 30 L/min at distance of
15 m.
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