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Measurement of leaked hydrogen diffusion behaviors when buried pipe damage under
pavement occurs by Raman imaging
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Abstract: An experimental device was modeled to investigate hydrogen gas leak into ground and flow out to
atmosphere when an accident of small diameter break of buried hydrogen pipe under pavement occurs. This study
was clarified the diffusion behaviors under ground and in atmosphere when hydrogen gas leaks out under pavement.
The hydrogen gas concentrations under the ground were measured by gas sensors buried at multiple points. Spatial
concentration distributions in the atmosphere were measured by using Raman imaging method, those measurement
results were predicted well by a three dimensional CFD simulation.

Key Words: Raman imaging, Hydrogen, Diffusion, Pavement, CFD simulation

1. Fi#

WA, KFEHSOFEBLIZRET, kxR
FRED SN TWD. L 2020 AV By 7 -
NIV Uy 7BERESTIE, BFHHBKIZEN
T, KFA2HEXICHRE LR B~ EEME L
FETDZEDRELTEY, KEOEEMHEIC
SOWNWTHLEMAMLEZBHELEENIEL TWDS. Z
DO—BELT, BEMBLIEZKENRZ VL2
OFMIGHEORFN bR EINTEY, ZHICET 5
KBEEBORIEMEHEAHALNITTHZ ENAR
WO BN THD. AR TIE, SiEsiELzE
FBTmO FEMOES 1.2m DAL EICEE 2R L,
AN E BRI T O 38 AR A BB L 72 SR T KSR & R
L7, AW LT AKZEOHF R OKRKH ~DKFHE
JEHcEE) OKFRE) Z3EL, EREREMELE
LT%EM L7~ 3% CFD ¥ I = L—3 g U fifdr
FERLHEL, YIalb—va VIRFTIC L D EE
& FEA L7z

2. KEARREDMEA

21 HEEERK

AWFIEI 1T 2 FERIEE O % Fig.l IR
EAOTm, S 1.35m O L HEARER AN IS4 2 & M L
HEBRES % 12m & L CHEELRE L. HEIC
R O R E T D EPTICE R ¢lmm D E

VA= NERLL, FTEOMIIET (2.5kPa,
10kPa) [ZCAKFEEZHHE Lz, MEMEOEE
OFBORESIE, AW LB 0.7m, #HGE 0.35m,
TAZ7 7/ NE0.15m & L 7=,

8.0m L TR 8.0m
i , Airtight booth 1
Laser system $7.0m (Nitrogen filled) ol
- 7/

'Son simulaton

7 tank
) 3.0m
1.35m

Burial depth
1.2m

ICCD camerax2 Buried pipe’ |
Asphalt

Simulated gas

Hydrogen gas
leakage

Buried soil

Fig.1 Experimental configuration of hydrogen diffusion
behavior measurement.
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Fig.2 Hydrogen concentration measurement points.
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Fig.3 Time course of underground hydrogen gas
concentration.
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Fig.4 Time course of underground hydrogen gas
concentration in atmosphere.
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Fig.5 Spatial concentration distribution in atmosphere.
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Fig.6 Comparison between experiment results
simulation analysis.
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