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Modeling and simulation of regenerative braking test system for

micro electric vehicles

ZHOU Zhuang', ZHOU Changfeng'* , WANG Limin®, XU Ze'

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

Abstract; To accurately simulate the regenerative braking conditions of micro electric vehicles, a regenerative
braking test system model is developed using MATLAB/Simulink. The simulation analyzed regenerative braking

performance and calculated the regenerative efficiency of the drive motor under forced braking and gentle
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braking modes. The results show that when the accelerator pedal opening reaches 95%, the regenerative
efficiencies under forced and gentle braking modes are 60.3% and 14. 6%, respectively, which align closely
with the target values of 60.0% and 15.0%. Additionally, higher braking deceleration and longer regenerative
braking duration lead to greater recovered energy. The forced braking mode of the drive motor can significantly
increase regenerative energy, thereby extending the driving range of micro electric vehicles.
Keywords : micro electric vehicle; regenerative braking; test system; simulation
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the impact of the amount of rejuvenator on the performance of recycled asphalt based on rheological performance
parameters such as rutting factor, creep stiffness, creep rate, and critical temperature difference. It proposes a
method for determining the quality ratio of rejuvenator to reclaimed asphalt based on the relationship between
continuous high-temperature grades and continuous low-temperature grades. This method balances the high-
temperature and low-temperature performance of asphalt to define the quality ratio of rejuvenator to reclaimed
asphalt. Based on the determined quality ratio, asphalt mixtures are prepared, and the high-temperature and
low-temperature performance of these mixtures is compared with those determined by the penetration method for
the same quality ratio of rejuvenator to reclaimed asphalt. The results indicate that as the quality ratio of
rejuvenator to reclaimed asphalt increases, the rutting factor of recycled asphalt measured by dynamic shear
rheology gradually decreases, the creep stiffness measured by bending beam rheology decreases, the creep rate
increases, and flexibility improves. The quality ratio of rejuvenator to reclaimed asphalt determined based on
continuous high-temperature and low-temperature grades results in a slight decrease in the high-temperature
performance of the recycled asphalt mixture, but the water-saturated Marshall residual stability increases by
9.4% , the freeze-thaw splitting tensile strength ratio increases by 7. 9%, and the bending failure strain of the
small beam increases by 5. 5%, effectively balancing the high-temperature and low-temperature performance of
the recycled asphalt mixture.
Keywords: geothermal regeneration; rejuvenator; rheological property; PG; balance of high and low

temperature performance
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