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Modeling and Simulation of Serial Regenerative Braking

Control Strategy for Pure Electric Vehicle

LIU Wei', QI Hongzhong®, LIU Xintian', WANG Yansong'

(1. School of Mechanical and Automotive Engineering,Shanghai University of Engineering Science ,Shanghai 201620, China;

2. Automotive Engineering Institute , Guangzhou Automobile Group Co. ,LTD. , Guangzhou 511434 China)

Abstract : In order to increase the energy recovery rate, a serial regenerative braking control strategy was proposed. The

strategy required that braking should be utilized as much as possible on the basis of ensuring the braking stability. Four

braking zones were divided according to braking strength and different braking force allocation strategies were adopted

respectively. Meanwhile other influencing factors such as the vehicle velocity, ECE regulations, and characteristic of

battery and motor were comprehensively considered. Simulink and Cruise were used for modeling and joint simulation.

The results show that the model is accurate and reliable, the proposed serial regenerative braking control strategy can

effectively improve the energy recovery rate and extend the driving range of pure electric vehicles.
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Figure 1  Diagram of braking force allocation
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Figure 2 Flow chart of serial regenerative

braking control strategy
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Table 1 Main parameters of simulation vehicle
K x BT x i/ (mm x mm xmm)  ffiFE/mm MEgPE/ kg REAB @KEEY/m &3l eSS iy
4337 x1 825 x1 637 2 560 1 667 0.008 2.54 9.07 0.32 215/55 R18
HL MRS AL
SOC LAEJiRE  #RFRILE/V  ddd/ (kW - h) PRV mie messtn/ (v min =) B8/ WETIR/KW 508/ WS/ (N - m)
7% ~97% 317 46 200 4 340/12 000 50/120 110280

K ER I A ) 3l Simulink 578 55 13 1 Bl A k4
JESCHE(DLL) %A Cruise 8 4A8 R b 52 ) SR Tt
JERETIUNE 3 s, i A R R Ay RS | T B
BT BE i BB AR S M LA S i o P LA ol 3
JIHEAIRT S5 AU 3 T4 o

C1 )

ik

4@4 A
Wt 77 HL R A LB H
3 ) In Out > 2 )
bﬁ . AR HLBR 3 4
.—> RB (3)
HEEEAR .
JEHHURHIS) )
e L

B3 d=d kg AR
Figure 3 Top model of control strategy
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Figure 4 Model of serial regenerative braking
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Table 2 Energy recovery rate under

various control strategies
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Figure 6  Braking torque allocation
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