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Abstract: The demand for eco-friendly and higher fuel economy vehicles has helped develop eco-friendly and
fuel-efficient vehicles such as hybrid vehicles. In a hybrid vehicle, the change in the battery charge after
driving should be added to the fuel consumption as the equivalent fuel usage based on its own
characteristics. Thus, the fuel efficiency of a hybrid vehicle cannot be improved simply by increasing the
battery capacity. In this study, I attempt to improve the total fuel economy of a hybrid vehicle, including the
equivalent fuel consumption, by modeling a fuel cell hybrid vehicle using Matlab Simulink, analyzing the
usage zone of the fuel cell with the existing control strategy, and optimizing the power distribution of the
battery and fuel cell in the main usage zone of the fuel cell.
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Table 1 Parameter of vehicle

Item Value
Vehicle unsprung mass(Kg) 1140
Front sprung mass(Kg) 60
Rear sprung mass(Kg) 60
Fianl drive gear ratio 3.33
Tire radius(m) 0.338
Aerodynamic drag coefficient 0.456
Vehicle frontal area(mz) 1.6
Air density(Kg/m’) 1.206
Rolling resistance coefficient 0.004
Hydraulic brake torque(Nm) 700
Regenerative brake torque(Nm) 250

AndA solngs wae EPHE th
Fig. 13} 2t}

718 X 22 Front Drive Inwheel Motor System
olw Zt&EAldE JHEHYRYH aqHE =Y
(Pp aive)=  AAFsta Q3 FHES A8FHA
(Prucicen)9F HHE] 2] (Pa) 2 57-E] Ao} 2ol whe} &
wiol EHE e (Twshe] x4 e 19s
m AlE Aol Byela dAYRYE 27 AT
EA(Topke)s  AlRbstal EE O] 3]s =4
(To regen)t FHAFTEA(Ty s 7] F A
EAE AFRE dEstes siloer A
T A ()= MME O At =S 23]
U AsAE A () 2ol vrteddE 1y
& ARAARD S ARgsto] Y HAL A4

2 7139 7 &&o WE Gibbs free energy©ll

__Ag" RT [il)
Eeet == "ZF ~ 2aF"™\ 7, )
RT i)\ .
ZFln(l il) i(t)r

A ¢’ Gibbs free energy®] W3}gkoln 7z 4
2 AR /|4, FE Faradayd<=°]th. RS 7] A
A, T A5dA] As2kolH o AEAF

Table 2 Powertrain parameter

FCS power Battery capacity Motor power
(KW) (KWh) (KW)
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Fig. 1 Fuelcell hybrid model
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Table 3 Delta SOC and delta hydrogen consumption

Tnitial SOC 0.8 0.7 0.6
Final SOC 07739 | 0.6838 | 0.6036
Delta SOC | -0.0261 | -0.0162 | 0.0036
H2 consumption 58.52 59.18 60.27
C(glzgf‘n;f%n 0 0.66 175
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