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Abstract

Water management is a key topic of a polymer electrolyte fuel cell (PEFC). If condensed water exists in the gas diffusion
layer (GDL) and the gas channel, it may depress the gas diffusion as flooding. However, the generated water must be
appropriately supplied to the proton exchange membrane (PEM) for proton conduction. Hence, water management is
significantly important for PEFC performance, and clarification of the water-transport mechanisms between the PEM,
GDL, and gas channels is of great concern. To confirm the applicability of the neutron radiography system in JRR3, an
evaluation of the spatiotemporal resolution of the PEFC measurements was carried out. The evaluations of the image
blurring on the gadolinium edge were carried out by changing the size of the collimator varied from 5 x 5 mm? to 50 x 50
mm?. It was confirmed that the spatial resolution could be improved to 35 um with a collimator size of 5 x 5 mm?.
Furthermore, under these conditions, it is expected that the water distribution in PEFC can be measured with a time

resolution of approximately 60 s.
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Figure 1. Schematic of the measurement blurring.

12}
Neutron capture and emission §
of secondary radiation N
Image L g
Plane ‘ X-axis
0./0,
Converter &
Plane
xO xi X

Incident
Beam

|
TTTTT 0

Figure 2. Neutron emission of secondary radiation
in converter.
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Figure 3. Schematic diagram of the visualization
fuel cell.
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Figure 4. An example of radiograph for gadolinium foil
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Figure 5. Brightness distribution of the edge image.
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Figure 6. Change in 1/A with different collimator sizes.

3.2 ZERESrfRERE

AR R D 7 Y — RIS K ZTEA L
TR LmBo—flzK 71277, FREeEms
FREE B LR G HOEBR THDH, Znkb,
WSy d L OKE AR 25 L, & D 2% i
DEAFI v 7LV ELTHRHELE, REE |
g, 2 A=Y A XZED, Smmx5mm T

R IEFEITIE PR

IZ 180 #. 10 mm x 10 mm TiX 120 . 20 mm x 20
mm TIE 60 A2 THRiE L7z, BEIEA G, mhm &
Hiz, KEHEFHT OISR BENS LN T
WA ZERGNDE, LY, BEEHFEIZOWTIE
60 FOREEE . TNV T B 15-30 FORLE D B[R] 4y
fi#HE C.PEFC NOKGAFHRIRAIEETHH EE XD
ns,

Through-plane
direction
Figure 7. Two-dimensional water distributions
using a collimator size of 10mmx10mm.
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Table 1. Brightness dynamic range by comparison of
brightness at between ribs and channels.

Through-plane | In-plane

direction direction
5 mm x 5 mm (180 sec) 9100 2500
10 mm x 10 mm (120 s) 9000 3100
20 mm x 20 mm (60 s) 4850 1700
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