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Abstract : Fuel Cell Hybrid Vehicles (FCHVs) have already become the subject of major interest among automotive
industry as well as power management strategies of FCHVs, as the fuel economy of FCHV's depends on them. There are
several types of power management strategies of FCHVs that have been developed to improve the fuel economy of
FCHVs. Among them, optimal control theory is applied to this study. A problem is defined and its objective is to
minimize the energy consumption of an FCHV and to find the optimal trajectories of powertrain parameters during
driving. Necessary conditions for the optimal control are introduced and the simulation results of constant costate are
compared to that of variable costate in order to prove that the variable costate can be replaced with the constant costate.

Key words : Fuel cell hybrid vehicle($3 571 %] &}o] B 2] = 2}452}), Power management strategy(s 2 #2] ),
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Table 1 Parameters of the vehicle

Item Value
Vehicle total mass (kg) 1500
Final drive gear efficiency (%) 95

Tire radius (m) 0.29
Aerodynamic drag coefficient 0.37
Vehicle frontal area (mz) 2.59
Air density (kg/m3) 1.21
Rolling resistance coefficient 0.014

Table 2 Powertrain parameters
Motor 75 kW
Fuel Cell System (FCS) 45 kW, 242 cells, 280 cm’/cell
FCS power rate 18 kW/s
1.5 kWh

Battery
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