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Abstract: The interest in reducing the emissions and increasing the fuel economy of ICE vehicles has prompted
research on hybrid vehicles, which come in the series, parallel, and power-split types. This study focuses on the series-
type hybrid electric vehicle, which has a simple structure. Because each component of a series hybrid vehicle is larger
than the corresponding component of the parallel type, the sizing of the vehicle is very important. This is because the
performance may be greater or less than what is required. Thus, in this research, the optimal fuel economy was
determined and simulated in a real-world system. The optimal sizing was achieved based on the motor,
engine/generator, and battery for 13 cycles, where DP was used. The model was developed using ASCET or a
Simulink-Amisim Co-simulation platform on the rapid controller prototype, ES-1000.
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Fig. 1 Series type hybrid vehicle energy flow
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Fig. 2 Optimal component sizing procedure
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Table 1 Component capacity before optimal sizing
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Table 2 Component capacity after optimal sizing

T EFS] S kSl
=L QA 200kW(Dual)
Az CNG 6000cc
T QT AA 180kW
B € 2 NiMH 40Ah
B
A . o
o
AL Az A SAn-L S
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Fig. 5 Engine/generator optimal component sizing
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Fig. 6 Battery optimal component sizing
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Fig. 7 Controller and plant of real-time model
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