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Measurement of diffusion behavior of hydrogen gas using Raman effect
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Abstract

The gas flow of hydrogen (H,) gas discharged from a nozzle was observed by irradiation by a laser beam of wavelength 354.7 nm
and imaging of Raman scattering from H, gas at wavelength 416.1 nm using a gated ICCD camera. The images of the H, gas flow
also were observed by shadowgraph obtained at the same condition. The H, gas concentration was calculated based on the
brightness of the H, Raman scattering image and the brightness of the N, Raman scattering image acquired without H, gas flow. As
a result, the H, gas distribution region was successfully identified and the gas concentration distribution was measured in regions of
small concentration gradients, in which the measurement by shadowgraph was difficult. In addition, the diffusion behavior of
hydrogen gas could be analyzed quantitatively by measuring concentration distribution in state of different flow.
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Fig.1 Experimental setup for measurement of H, Fig.2 Experimental setup for visualization of H, gas

concentration distribution using Raman effect flow by shadowgraph



BUS UT2 /KB N ARD T ~ BB R0 DIEEEY, #5587 OB 2 BRI 51T HKFE D T
FEERE G TND, LAvL, T OBEEIZI IR A B3 2BE0 L— O 2R 5 AR ONRE O B
DEMENTNDT0D, S FEEZERINRD D T-DIE NG AMET 2MNENDH S, 22T, FafoR&g S
IR DEBENANSLD T~ EELEEG 2B L, 1557 EiR 053 T OMEE 2 SRR E KD, =
NWEIKFEHTAD T~ ABEDCRIBI IS 2 8H/ OB RS 5 2 & C, KB ADZHRRE 2 Fi LT,

3. KFHRADILFZEENDAIE

JRFEAT A S 10L/min OIS HOITIKET ZO > v KU 7T 7 % Figl), 7~ HGELDEHIG 2 Fig3(b),
BIOKRTEIC LV EDNTKEN AFROZERRE 3 % Fig3(e)\Ivd, BRIz 2 BEREE, B A KO o
D&, XHZE7KESM, Y @A T AONSG I E Uiz, >% KU 77700, B S AL EFIZm) - T
P DEIE~EZ L TND T ENBIIITE 5, T~ UHELEEIER DIT T ATEOFLSEIRETH Y, HEd
LG AT AN IKTEN A DIERBERNAD > TND Z E MBI S NS, KBRENRICONTRD L, TADIR
ngma (Y8l G, Fig3(lW R B SBilf7 2oz, i 025 35mm ONLE E T 50%LA LD L s
JEAAEREL, TOMITEITIREN T30, 50mm OB CIIREIL 10%E £ TR FLTW5, K (X )
T, AV EF Smm ST DI 10% L, EOMEKOEIL 8mm T, HHiE %S X H~AL LR L TnD,

[FRRIZ, JH & S0L/min DWEITAG ST miff & 22 MR/ 4 Figd (\ORd, ZOWMEIZBW TS, Bt AE AT
UTBELRASFEAE L, KA & 722> T D, KRR I 11736 35mm ONALE T 80%, S0mm DALENZIBVT E 50%
FEREL 720, BUARERN S E Y @IRE AR L Q0D Z &5,/ AV S5 Smm OLEIZET DR 10%
P EOFEOEIL 6mm TH Y, TN~ T-OBEN XA E 720, X JFIE~OIEBAMIZ DAV 72 D
AUz MLE E THULERO R B HERF ST D, Tz, ELIRO TN D7D B2 ZFFDJRV VER AR
DS I, ZDOBRRGRHANAIER L TD,

T RO 7T 7130 AFRO 27T 2B L TN D72, JREEAIELAY NS UREIROD A7 A AR R
Thd, HlziE, Fig3 OHN ) Smm OMLEICOWTADL L, vv RU 7T 7 TlE/ ZVARICHYS T HiE 5~
6mm DI DI KFE T AFRDMES TE DD, 7~ BEDCER TITIREE 10%LL EO/KFEAT 2D 55 AfiEE 8mm £ T
JEIRSTND Z EBNBIITE D, ZOX IICATIEEZVWD Z & TX D EEIZNREE NS OND Z L vbhd,

0 . VA —
100 50 0.0 5.0 10.0

X [mm]
(c) @ (b) (c)
Fig.3 (a) Shadowgraph, (b) Raman image, (c) Concentration Fig.4 (a) Shadowgraph, (b) Raman image, (c) Concentration
distribution for H, gas release rate of 10 L/min distribution for H, gas release rate of 50 L/min
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