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Abstract: The typical operating temperature of an automotive fuel cell is lower than that of an internal combustion engine,
which necessitates a refined strategy for thermal management. In particular, the performance of the cooling module has to be
higher for a fuel cell system because the temperature difference between the fuel cell and the surrounding is lower than in
the case of the internal combustion engine. Even though the cooling system of an automotive fuel cell determines the
operating temperature and temperature distribution of the fuel cell, it has attracted little research attention. This study presents
the mathematical model of a cooling system for an automotive fuel cell system using Matlab/Simulink®. Tn particular, a
radiator model is developed for design optimization from the development stage to the operating stage for an automotive fuel
cell. The cooling system model comprises a fan, pump, and radiator. The pump and fan model have an empirical relation,
and the dynamics of the pump and fan are only explained by motor dynamics. The basic design study was conducted, and
the geometric setup of the radiator was investigated. When the control logic was applied, the pump senses the coolant inlet
temperature and the fan senses the coolant out temperature. Additionally, the cooling module is integrated with the fuel cell
system model so that the performance of the cooling module can be investigated under realistic operating conditions.
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Table 1 Radiator specifications
Parameter Dimension(m)
Width( 177) 0.635
Core -
Height( ) 0.382
Pitch( 7)) 0.00114
Height(H) 0.000315
Louver
Length(Z)) 0.00674
Angle(0) 28 deg.
Pitch( /%) 0.0025
Length(Lf) 0.00859
Fin
Depth(D;) 0.0233
Thickness(?,) 0.0001
Height(H,) 0.0025
Tube Depth(D,) 0.02158
Thickness(?,) 0.00032
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