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Abstract : Fuel Cell Hybrid Vehicles (FCHVs) have become a major topic of interest in the automotive industry owing
to recent energy supply and environmental problems. Several types of power management strategies have been
developed to improve the fuel economy of FCHVs including optimal control strategy based on optimal control theory,
rule-based strategy, and equivalent consumption minimization strategy (ECMS). The ECMS is applied in this study.
This strategy is based on the heuristic concept that the usage of the electric energy can be exchanged to equivalent fuel
consumption. This strategy is known as one of the promising solutions for real-time control of hybrid vehicles. The
ECMS for an FCHYV is introduced in this paper as well as the equivalent fuel consumption parameter. The relationship
between the battery final state of charge (SOC) and the fuel consumption while changing the equivalent fuel
consumption parameter is obtained for three different driving cycles. The function of the equivalent fuel consumption
parameter is also discussed.
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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/mB) 1.21

Rolling resistance coefficient 0.014

Table 2 Powertrain parameters

Motor 75 kW

Fuel cell system (FCS) net power 45 kW
FCS power rate 18 kW/s
Battery energy capacity 1.5 kWh
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Table 3 Parameters used in the FCS model

Item Value
Anode pressure (atm) 2
Cathode pressure (atm) 1.97
Stack temperature (°C) 80
Cell number 242
Active area (cmz/cell) 280
Membrane thickness (cm) 0.01275
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Fig. 1 FCS net power and fuel consumption rate
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Fig. 3 Determination of FCS power (k=0.6)
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Fig. 4 Determination of FCS power (k=0.7)
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Fig. 6 Relationship between battery final SOC and fuel
consumption for the FTP75 urban driving cycle
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Fig. 9 Simulation results of the ECMS on the FTP75 urban driving cycle (k=0.6404)
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