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Development of Hydrogen Ventilation Structure for Fuel Cell Systems
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ABSTRACT

A new hydrogen ventilation structure for fuel cell
systems has been developed that uses a waterproof
and dustproof filter for simplification towards
multipurpose development of fuel cell powertrains.
A 78% reduction in terms of volume was achieved
compared to conventional model hydrogen ventilation
structures for fuel cell systems with ducts installed. In
this paper, under the assumption of normal operation
and the possible occurrence of a hydrogen leak,
it was confirmed that the hydrogen concentration
in the hydrogen system and under the front hood
was equal to or less than the unusual detection
for hydrogen concentration through the hydrogen
ventilation structure that was adopted. Furthermore,
this structure newly introduces what is known as a
"forced ventilation system," where part of the air
supplied to the cathode electrodes is taken into the
hydrogen ventilation structure, which has enabled
reducing the concentration of hydrogen inside the
hydrogen ventilation structure of the fuel cell system
during normal operation compared to its concentration
in conventional models.
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Table 1  Excerpt from UN-R134

Item Number Contents
Any single failure downstream of the
main hydrogen shut-off valve shall not
result in accumulations in levels of
7.1.4.2

hydrogen concentration in the passenger
compartment according to test
procedure.

If, during operation, a single failure
results in a hydrogen concentration
exceeding 3.0 per cent by volume in air
in the enclosed or semi-enclosed spaces
of the vehicle, then a warning shall be
71.4.3 provided. If the hydrogen concentration
exceeds 4.0 per cent by volume in the
air in the enclosed or semi-enclosed
spaces of the vehicle, the main shut-off
valve shall be closed to isolate the
storage system.
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! vehicle (passenger compartment only)
malfunction ; )
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