2024 £EJE RHOKJFE - FI W JERBR JEARAS - BB A T 2 BR JE AR it s A1) 3k [T 52

[2024105105]

— M AT TR AR

PHEFSIOA TSI 4ICEDERS S FRBHERAD
KomDAIRIE & MHEREETME ()
Visualization and Performance Evaluation of Water Distribution of
Polymer Electrolyte Fuel Cell using Neutron Radiography (II)

FENBERS &, KMESE A IRESC A, AL N, RIS,
H 2443 % B, SCHREIBER Christopher ®, DZRAMADO Eric®, KEHEIAE P,

JE LI O, 28

£ O, fRATE O

Hideki Murakawa 4, Yuto Obayashi4), Katsufumi Nakagawa4), Katsumi Sugimoto ), Hitoshi Asano *),
Yuto Shirase ®, Christopher Schreiber ®, Eric Dzramado ®), Junji Inukai ®,
Isao Harayama ©, Keisuke Kurita ©, Hiroshi likura ©
A) Department of Mechanical Engineering, Kobe University
B) Hydrogen and Fuel Cell Nanomaterials Center, University of Yamanashi
© Japan Atomic Energy Agency

Abstract

Water management in polymer electrolyte fuel cells (PEFC) is a key issue in PEFC operation. Recently, there has been
a demand for operating PEFCs at temperatures above 100 °C to improve the power generation efficiency and cooling
performance of large fuel-cell cars. Under these conditions, back-pressure conditions are also crucial as operating
conditions to maintain the proton exchange membrane at an appropriate humidity. However, few investigations have
evaluated the water distributions inside PEFC operating at temperatures above 100 °C. In this study, neutron radiography
was employed to measure the two-dimensional water distributions during PEFC operation at 105 °C. As a result, water
accumulation was confirmed in the flow channels under a back pressure of 300 kPaG. Furthermore, the cell voltage

fluctuated owing to the water accumulation in the channel.
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Figure 1. Schematic of the fuel cell and gas channel.
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Figure 2. Time-series of the cell voltage
and the current density.
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Figure 3. Two-dimensional distribution of
water thickness at 5 min.
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Figure 4. Time-series of average water thickness
at Channels 5 and 7.
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