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Abstract : Fuel economy is an important factor in a vehicle owing to recent energy supply and environmental
problems. This paper deals with fuel cell hybrid vehicles (FCHVs) and introduces a fuel economy evaluation method.
The fuel economy of an FCHV depends on its power management strategy. Two rule-based power management
strategies are applied to this paper and their fuel economy is evaluated based on the optimal control theory. The concept
of the optimal line is also applied to this paper, which is used to compare the fuel consumption of a power management
strategy to the optimal result. The two rule-based strategies are also compared to each other.

Key words : Fuel cell hybrid vehicle($3 5] 3}o] B.2] = }45x}), Fuel economy evaluation($1B]¥3 7}, Rule-
based power management strategy(Z Hl| o] 2 52 2] A 2F), Optimal line(H 4] 2}21)
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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 information of the FCHV

Motor 75 kW
Fuel cell system (FCS) 45 kW
FCS power rate 18 kW/s
Battery 2.4 kWh
Converter efficiency 95%

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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Table 4 Simulation results of the strategy 1

Driving cycle Final SOC Fuel consumption (g)
FTP75 urban 0.7301 140.9974
NEDC 2000 0.548 119.9436
Japan 1015 0.7269 50.2213

Table 5 Simulation results of the strategy 2

Driving cycle Final SOC Fuel consumption (g)
FTP75 urban 0.7933 153.9849
NEDC 2000 0.5883 130.3876
Japan 1015 0.7847 59.6799
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Fig. 11 Comparison of the simulation result of the strategy 2
to the optimal line (NEDC 2000)
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Table 6 Comparison of the strategy 1 to the optimal control
(initial SOC=0.7)

Fuel consumption| Fuel consumption | Discrepancy

Driving cycle (strategy 1) (g) |(optimal control) (g) (%)
FTP75 urban 140.9974 135.5814 3.99
NEDC 2000 119.9436 115.1163 4.19
Japan 1015 50.2213 46.7647 7.39

Table 7 Comparison of the strategy 2 to the optimal control
(initial SOC=0.7)
Fuel consumption | Fuel consumption |Discrepancy
(strategy 2) (g) |(optimal control) (g) (%)

Driving cycle

FTP75 urban 153.9849 144.8837 6.28
NEDC 2000 130.3876 120.9302 7.82
Japan 1015 59.6799 55 8.51
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