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Polymer electrolyte fuel cell (PEFC) has been coming into practical use as automotive and stationary
distributed power sources, because of its high power density and low-temperature operation. However, in
order to improve PEFC performance beyond a present level, the technical issues of water management such
as flooding and membrane dryout should be solved quickly. To alleviate these critical issues, it is necessary
to establish various diagnostic techniques for understanding mass transport and reaction mechanism within
PEFCs. In this study, we aimed to develop a novel sensing technique for measuring water vapor
concentration inside operating fuel cells based on fiber-optic tunable diode laser absorption spectroscopy
(TDLAS).

In the research project, the fiber-optic probe type TDLAS system for monitoring the water concentration in
the gas channel of a fuel cell was first developed. In this measurement system, the transmission/reception
integrated type fiber-optic probe is inserted into the separator of PEFC, and the laser beam emitted from a DFB
diode laser is irradiated into the gas channel. Subsequently, a part of reflected light is concentrated in a
light-receiving fiber, and received by a photodiode. This received light is finally converted to an electric
current and the electrical signal is input into a lock-in amplifier. In our laboratory, the laser absorption
spectroscopy of water vapor in a simulated flow cell was tentatively conducted using the above TDLAS system.
As a result, we succeeded in clearly detecting the absorption spectrum of water inside the micro-channel. We
plan to measure the water concentration in a practical fuel cell under operating conditions in the future.




