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Lightweight design of the battery swap box for
a heavy-duty new energy commercial vehicle

ZHU Xiuwen', LI Wei', ZHANG Dongjiang®, ZHOU Shuai'*, WANG Tong'

1. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China;

2. Shanghai Enneagon Energy Technology Co., Lid., Shanghai 201821, China

Abstract; In order to solve the problem of excessive mass of the battery swap box for heavy-duty trucks, the
framework of the battery swap box for a certain heavy-duty pure electric commercial vehicle is lightweight under
the premise of ensuring reliability and safety. The constraint mode, static strength and deformation of the
lightweight battery swap box are analyzed by finite element method, and verified by vibration test and full
vehicle reinforcement bad road test. The analysis results show that after lightweight design, the mass of the
battery swap box is reduced from 735 kg to 426 kg, the first order modal frequency of the improved battery swap
box is 12.24 Hz, which meets the requirement of modal frequency greater than 10. 00 Hz, the safety factor of
the four typical working conditions of emergency braking, right emergency turning, upward jolting and battery
swapping lifting are 2. 18 ~3. 19, all exceed 1.25, and the static strength meets the design requirements. The
maximum deformation of the battery swap box under the four working conditions is 5. 90 mm, which meets the
requirement of enterprise technical standards. The results of the bench test and the bad road test show that
appearance of the battery swap box is intact without any signs of damage, meeting the requirements for use.

Keywords : lightweight; battery swap box; load spectrum collection; finite element analysis; vehicle testing
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GPF regeneration efficiency of a turbocharged direct injection
low-pressure EGR engine

NING Chenggang' , SUN Mengxiang' , ZHANG Jiarui’, LIU Yong',
ZHU Wenwu', WANG Dong”, GUO Junde*

1. Jiangling Motors Co., Ltd., Nanchang 330200, China;

2. School of Mechatronic Engineering, Xi'an Technological University, Xi'an 710021, China

Abstract:In order to improve the regeneration efficiency of the gasoline particulate filter ( GPF) in a
turbocharged, direct injection, and low-pressure exhaust gas recirculation (LP-EGR) Miller cycle engine of a
full hybrid electric vehicle, the GPF regeneration control strategy is optimized, and verified by regeneration tests
under urban and suburban conditions. The experimental results show that using a hybrid control unit (HCU) as
the associated controller for GPF regeneration, with the HCU controlling the regeneration process, the actual
regeneration carbon content in urban and suburban conditions increases by 10% and 15% respectively compared
to before optimization. The new GPF regeneration control strategy can effectively solve the problem of difficult
GPF regeneration and low regeneration efficiency of GPF for full hybrid electric vehicle in these two conditions.
Keywords : full hybrid electric vehicle; supercharging direct injection; Miller cycle; HCU; LP-EGR; GPF
VAT )



