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Optimized regenerative braking strategy for a medium

hybrid electric vehicle cruising downhill

SHU Hong, YUAN Jing-min, HU Ming-hui , GAO Yin-ping
(State Key laboratory of Mechanical Transmission, Chongqing University, Chongqging 400030, P. R. China)

Abstract: The regenerative braking process of hybrid electric vehicles (HEVs) cruising downhill was

analyzed. Based on the charging efficiency, temperature model of battery, and efficiency model of the

generator, instantaneous and global optimal control strategies were proposed, with the goal of maximum of

instantaneous regenerative braking energy and total regenerative braking energy respectively. Regenerative

braking energy efficiency on roads of differing slopes and slope lengths were obtained. The results show

that global optimal control strategy is better than instantaneous optimal control strategy, and the steeper

the slope or the longer the slope is, the more distinct the increase of regenerative braking energy efficiency

with a global optimal control strategy is. The influence of battery temperature on efficiency of regenerative

braking energy of HEVs was also discussed.

Key words: hybrid electric vehicles (HEV); regenerative braking; control strategy; battery efficiency;

battery temperature
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