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ABSTRACT: Good cold start characteristics are essential for satisfactory operation of fuel
cell vehicles. In this study, the melting process has been numerically investigated for a water
tank used in fuel cell vehicles. The 2-D model of the tank containing ice and plate heaters
was assumed and the unsteady melting process of the ice was calculated. The enthalpy
method was used for the description of the melting process, and a FVM code was used to
solve the problem. The feasibility study compared with other experiment showed that the
developed program was able to describe the melting process well. From the numerical
analysis carried out for different wall temperatures of the pate heaters, some important design
factors could be found such as local overheating and pressurization in the tank.

Key words: Fuel cell vehicles(@EHA A%, Cold start(A15), Melting(€3f), Enthalpy
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Fig. 1 Shape of a water tank.
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Fig. 2 Flow chart of the enthalpy method
applied.
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Fig. 4 Comparison of melt fronts calculated
by Turbo-3D and experimental result
for the 2-D melting of gallium.
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Table 1 Physical properties of pure Gallium

Density (liquid), o [kg/m’] 6093
Reference density, @ ref [kg/m’] 6095

Reference temperature, Tvet [C] 29.78

Volumetric thermal expansion
coefficient of liquid, 8 [1/K]

Thermal conductivity, k [W/m] 320
Melting point, Tm [T] 29.78
Latent heat of fusion, L [J/kg] 80160
Specific heat capacity, C [J/kg - K] | 3815
181-10°
2.16 - 10°

12-10"

Dynamic viscosity, # [kg/m - s]

Prandtl number, Pr
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Fig. 5 2-D model for calculation.
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Fig. 10 Volumetric melting rate of the ice
as functions of time.
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