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Abstract: In order to improve fuel economy and emissions, many studies of HEV have been conducted. However, most
of these studies concentrate on parallel or power-split HEVs. Series-type HEVs have some advantages over parallel and
power-split HEVs. One is that the engine is operated at high efficiency since the engine and the driveshaft are
decoupled. Nevertheless, the optimization of the powertrain system of series HEV has not been specifically addressed.
We conduct an optimization of the generation system of a series HEV based on the series HEV bus. The main
objectives are to simulate the system and to compare the fuel economies of conventional and optimized generation
systems.
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Table 1 Specifications of series hybrid electric bus
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Fig. 1 Powertrain system of conventional series hybrid
electric bus
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Table 2 Problem set of dynamic programming

288 - A8

Table 3 Characteristic of test cycle

State Battery SOC A 4+ | ZH(sec) 1150
Control Battery Power T3 A 2] (km) 6.18
Cost Fuel Consumption Hi &= (km/h) 19.32
Constrain Final SOC ] 4 =(km/h) 72.00
Hd 7t % (m/s’) 2.1
*—o
= Seoul City Mode
State n EEEEEEE X "
E”. |
—o i
?:.
1t t i A .
200 1000

Fig. 5 Example of problem which finds out optimal
trajectory using Bellmaan's optimality principle
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Fig. 7 Engine operating points in conventional generation
system
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Fig. 8 Generator operating points in conventional generation
system
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Fig. 9 Engine operating points in optimized generation
system
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