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Subsection—typed Energy Management for a Plug—in Hybrid Electric Vehicle
Based on Equivalent BSFC and Battery SOC Balancing
Lin Xiao' Xu Xiao®* Guan Cheng?
1. Shanghai E—propulsion Auto Technology Co. ,Ltd. ,Shanghai,201804
2. Zhejiang University, Hangzhou,310027

Abstract: Based on the proposed system architecture of a plug—in parallel hybrid vehicle, a dy-
namics mathematical model of the whole vehicle’s powertrain/transmission system including engine,
motor, battery, clutch, transmission box was put forward which was capable of simulating transit
synchronizer progress and clutch engage or disengage progress during gear shift or mode change stage.
In accordance with the battery SOC, the electricity max algorithm or powertrain efficiency algorithm
was adopted. The energy distribution algorithm of powertrain efficiency based on equivalent BSFC and
battery SOC balancing was brought forward which took engine’s BSFC and motor’s motor/generation
efficiency into consideration. The optimal torque distribution can be realized under varying sets of ve-
hicle speed and torque requests at the input shaft. Theoretical analysis and simulation results show
that, the proposed energy distribution algorithm can increase powertrain system working efficiency
and the whole system fuel economy without sacrificing any vehicle performance.

Key words: hybrid electric vehicle; equivalent BSFC (brake specific fuel consumption); subsec-
tional control; torque distribution
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Study on Lightweight Design and Finite Element Modeling of Semi— integral Coach Skeleton
Long Jiangqi' Lan Fengchong® Wang Jinlun® Zhou Sijia’
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Abstract: A FE model of a semi—integral coach skeleton was established with shell elements and
beam elements. The FE model was verified by experimental test. The strength of original coach skele-
ton model was computed and the stress distribution of the whole coach skeleton was obtained. Results
show the potential for lightweight design through structure configuration modification and optimiza-
tion. A sensitivity analysis was conducted to select the components which affect the structural per-
formance mostly and a lightweight scheme was proposed, which shows the weight — saving is of
7.35% of the original model. The lightweight model is mainly developed on the basis of sensitivity a-
nalysis and topology optimization. Finally, the feasibility of the optimization scheme was verified by
the comparison of strength,stiffness and modal parameters with the original model.
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