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ABSTRACT

Title : Model Establishment and Performance Assessment Pages : 5
for Innovative Regenerative Brake System of Electric
Vehicle

School : National Taiwan Normal University

Department  Energy Applications and Vehicle Technology,

: Department of Industrial Education.

Time : July, 2014 Degree : Master
Researcher :  Chin-Chia Chang Advisor : Yeou-Feng Lue

This thesis mainly evaluates a brake regenerative system in electric vehicles (EVs)
by using the Matlab/Simulink software package in order to recovering the optimal brake
energy. The system consists of a high-power motor, a mechanical brake, lithium battery
etc.. After the vehicle load information is sent to the vehicle dynamics model, the
optimal brake control is conducted. We modeled the active and passive braking model
based on the high-power motor dynamics. The rule-based control was used for the
energy optimization. The regenerative energy was analyzed, and the optimal control
model was verified and then modified. The active brake system activates the
regenerative brake first, and then the mechanical brake compensates the rest of the
energy. The passive energy uses the mechanical brake for the main brake power, while
the regenerative brake compensates the rest. To accurately simulate the braking energy
while driving, the real brake energy tested on the chassis dynamometer was compared
to the model. The test brake energy was 13828 kJ, while the simulated one was 13670
kJ. The difference is only 1.14%, which indicates that the physical model can precisely
emulated the vehicle brake operation. In order to comparing the effect of vehicle speed

to the brake energy, three initial speeds (30 km/h, 60 km/h, and 90 km/h) and three



braking time (10 sec., 20 sec., and 30 sec.) are set to be the braking conditions.
Meanwhile, to simulate the normal driving, two driving cycles: FTP-75 and ECE40 are
selected for the evaluation of brake regeneration. Simulation results show that with
shorter braking time and higher initial speed, the regenerative brake recovers more
energy. From the optimal energy recovery, the active brake system can recover 4.38%
of total consumed energy, while the passive brake system recovers 0.24%. The active

brake system recovers 18.25 times energy than the passive brake system.

Key words: regenerative braking, optimization, electric vehicle
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