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Research of Simulation Method of Hydrogen Diffusion for Fuel Cell Electric Vehicle Development
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ABSTRACT

Research was conducted on a method that can
simulate hydrogen diffusion behavior in the event
that hydrogen leaks into the complexly shaped space
around the hydrogen tank of a fuel cell electric
vehicle.

Calculations cannot be performed in a permissible
time period for the vehicle development with the
conventional analysis region partitioning method, so a
three-part partitioning calculation method was newly
devised to shorten the calculation time. In addition,
in order to enhance the calculation accuracy, the
turbulence models that can appropriately calculate
turbulent diffusion and mixing were selected.

The results confirmed that the peak concentration
when hydrogen spouts and the residual concentration
after spouting can be calculated at an accuracy of
within 5%, while keeping the calculation time to
just four days. In addition, it was presumed that the
new method can be applied to differing hydrogen
spouting conditions. These results indicated that the
new method is useful for the development of fuel cell
electric vehicles.
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Fig. 1 Position of hydrogen sensors
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Fig. 2 Flow phenomena in case of hydrogen leak
inside vehicle
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Fig. 3 Analysis region partitioning method
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Fig. 4 Three parts partitioning method

Table 1 Turbulence models
Number
Model of Characteristics
equations
k-w 2 Possible to calculate near wall
standard region without wall function
Hybrid model of k-w
k- SST 2 standard and k- standard
k-& 2 Basic 2 equations model and
standard popular in engineering field
k-& 2 k- standard model with
realizable enhanced wall function
RSM 7 Possible to galculate
turbulent anisotropy

SST : Shear Stress Transport
RSM : Reynolds Stress Model
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