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Development of remote sensing system for hydrogen gas concentration measurement  
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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 H2 gas released 
into open air and atmospheric N2 were simultaneously measured, and the concentration of H2 gas was 
calculated based on the ratio of these signals. The result showed that H2 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 H2 
gas mixture, in which H2 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 N2 gas (filter center wavelength 
386.6 nm, FWHM 2.0 nm), (b) Raman scattering from H2 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. 
 
 
:XabFWXabLðñ©ôõí<=c&J^Z^&Û1©�·Ê®�wÊ®UVEíFlLNO�U�Ü&&S

.í78h;[UV A/DÝ©ÞSb2National Semiconductor�� ADC08D1000:wßÎbQ<=h·o]^G`ª©È
Á©à&SVc 1GS/s&°á«y#c 8bitwxG`âãßSbc%D¸äå�¢_&(3)g��_VWXabklA?@
]^G`%D¸äå�t� 64 �FU�½6LÌØæç9èc 1 éwxG`ßabÈ&1hc&:XFWXLðñ©ô
õ<=ç¡&WXabkl«4ç¡�deêåwC&;9hWXabL¢BklÍÌ/0F¢Bkl¶�êå]^G`

��&ÅSëQ��T�G�Fw/0�·æUVìí;�hýÏGkl�êå�G�FAwCG`kl?@h{üG{

t·æcßabÈ&1gw�ØwC&§�L��·æhì\�#wxG`WXabklÄ×ËÌ§�LEí,LòKF

Fl� Table 1hå�` 

 
Table 1  Efficiency and sensitivity of the optical receiver.  
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Fig.4. Method of concentration measurement. Fig.5. Dependence of Raman scattering signal ratio  

(H2 signal/N2 signal) on H2 gas concentration.
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 Fig.6. Measurement method of concentration 

 of H2 gas released into open air 
Fig.7. Raman scattering light intensity when H2 gas 
was released into open air at 30 L/min at distance of 
15 m. 
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