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Abstract

Water management in a polymer electrolyte fuel cell (PEFC) is a key issue for PEFC operation. Recently, there has been
a demand for operating the PEFCs at more than 100 °C to improve the power generation efficiency and the 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, there are few investigations
for evaluating the water distributions inside the PEFC under the operation at more than 100 °C. In this study, a neutron
radiography was employed for measuring two-dimensional water distributions during the PEFC operation. This year, a
safety review for the fuel cell experiments using a hydrogen was carried out, and the system to conduct power generation
experiments was built at TNRF in JRR3. Preliminary visualization was carried out by flowing humidified nitrogen into
the fuel cell without power generation. As a result, it was shown that water distributions in the fuel cell in the through-
plane direction of the membrane can be obtained every 3 seconds.
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(a) 50 cc/min
Figure 2. Water distributions in a fuel cell under
conditions of humidified nitrogen flow

(b) 500 cc/min
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Figure 1. Fuel cell control system for thermal neutron radiography system in JRR3.
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