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ABSTRACT

In order to provide fuel cell durability, it is
important to reduce iron (Fe) contamination to the
polymer electrolyte membrane of the fuel cell stack
and to control the humidity to an appropriate level.
The new fuel cell system developed jointly with
General Motors Company adopts a double-layer
coating of titanium and carbon on the stainless steel
bipolar plates of the fuel cell stack that reduces Fe
elution to 1/10 the previous amount. In addition,
the humidification level is increased by estimating
the amount of water vapor with a highly accurate
humidification model and using a high-efficiency water
vapor transfer unit and an electric coolant mixing
valve to perform active humidity control. The amount
of water contained in the membrane was increased
by lowering the coolant temperature and supplying
air controlled to high humidity with a high degree
of accuracy. As a result, the durability is more than
double that of the previous system.

In addition, the start-up time in a low-temperature
environment of -20°C was shortened to 1/9 that of the
previous system by performing humidity conditioning
control when the system is stopped and rapid warm-up
control at start-up.

The fuel cell system cost was also reduced to 1/3
that of the previous system by reducing the cost of the
fuel cell stack and simplifying the system.
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Table 1 Main specifications of fuel cell systems
Previous New
fuel cell system fuel cell system
Fuel cell Proton exchange Proton exchange
Major uel cell type membrane membrane
specifications |Fuel cell power 103 kW 92.2 kW
Fuel cell stack size 33 liters 33.8 liters
FC coolant
temperature Thermostat valve )
control Electric coolant
Main system Water vapor transfer mixing valve
configuration Humidity control bypass valve
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