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Vehicle modeling – battery electric model

 The battery electric model consists of an internal voltage source and two

inner resistances used for charging and discharging. The two diodes are ideal

and have only symbolics meaning, i.e., to be able to shift between the

charging and discharging resistances. Discharging currents are treated as

positive currents, i.e., charging currents are then negative.

Electric equivalent circuit diagram of a battery cell



Vehicle modeling – battery electric model



Vehicle modeling – battery electric model



Vehicle modeling – battery capacity model

 The inner voltage source, charging resistance, and discharge resistance all

depend on the depth-of-discharge. The state-of-charge and depth-of-

discharge depend on the integral of the current drawn or delivered to the

battery, i.e.,



Vehicle modeling – boost converter

Electric circuit diagram of the boost converter



Vehicle modeling – boost converter

 The power equations of the boost converter are given by:



Vehicle modeling – rectifier

Electric circuit diagram of the rectifier



Vehicle modeling – rectifier



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (Vehicle Body subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (Battery subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (DC-DC Converter subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (Motor subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (Generator subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (Engine subsystem)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (simulated vehicle speed)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (simulated powers)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (simulated shaft speeds)



Simulation of electric vehicles

Series Hybrid Transmission – Matlab/Simulink demo (simulated battery losses, 

battery charge and fuel consumption)


