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Fig. 1  Schematic diagram of force on a particle
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dimensionless relaxation time under different inlet velocities
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Improved Test Bench of Energy Storage System in Electric Vehicle

Li Yong' Ma Fei' Kazerani Mehrdad® Gu Qing'
(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China
2. Department of Electrical and Computer Engineering, University of Waterloo, Waterloo N2L 3G1, Canada)

Abstract; The safety and reliability of electric vehicle depend on the performance of vehicular energy
storage system. The test bench composed by DC motor and flywheel was proposed to test the performance
of energy storage system. This paper mainly focuses on an improved test bench. The tracking precision of
speed control system was affected by the improved test bench. The model and current problems of the test
bench were presented. The structure improvement method of the test bench was improved according to the
theory of multi-shaft transmission system. The improved test bench was modeled by using state-space
equation method. The efficiency and ratio control of continuously variable transmission ( CVT) were
analyzed. The dSPACE-based hardware-in-the loop ( HIL) test bench was built and improved in the lab.
Experimental results showed that the tracking precision of speed control system was improved with new
test bench. It provides technology support for the performance testing of hybrid energy storage system.

Key words: Electric vehicle Vehicular energy storage system CVT  Structure improvement HIL test
bench
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Forces and Deposition Characteristics of Particles in Turbulent Flow Channel

Ning Zhi  Bai Zhenxiao  Sun Chunhua  Fu Juan
(College of Mechanical and Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; The movement and deposition of the diesel particles have important effect on the particle
sampling measurement, the operation of the exhaust gas recirculation system and the trapping of the
particles. The forces imposed on the emission particles of diesel engine and the deposition characteristics
of the emission particles of diesel engine in the turbulent flow channel were investigated under different
conditions by using the force modes and the particle random trajectory mode established. The results
showed that the Stokes drag force, Brownian force, Saffman lift force, thermophoresis force, gravitation
force, and buoyancy force imposed on the emission particles had strong relations with the dimension of the
particles and the distance of the particles far from the wall. The main driving forces for the depositing of
the emission particles were different under different conditions. The forces, the flow inlet velocity and
temperature and the channel dimensions affected the deposition of the emission particles in the turbulent
flow channel.

Key words: Diesel engine Turbulent flow channel Particle Force Deposition



