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Abstract

Pure electric vehicles are the future development direction of automobiles. They are driven by
electric motors, and the electric motors are converted into generators during the braking process,
which can convert part of the mechanical energy into electrical energy and store them in the bat-
tery, which is important for improving the driving range of pure electric vehicles. Therefore, it is
necessary to study the braking energy recovery of pure electric vehicles. This paper studies the
brake-by-wire system of pure electric vehicles, establishes the vehicle model, motor model, bat-
tery model, ESC hydraulic brake unit model, and determines the maximum realization of the
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braking energy recovery control strategy. The simulation results show that the model and braking
energy recovery method established in this paper have certain feasibility, and the pure electric
vehicle can achieve a braking energy rate of 26% under the WLTP condition.
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Figure 1. Structure of the braking system of pure electric vehicle
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Figure 2. The 15-degree-of-freedom vehicle model in AMESim
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Figure 3. Battery model in AMESim
[ 3. AMESim F8 jth#& 8!

3.3. BHER

ASCR A AZHUE N BN, LR SE A ] A ()R, LR A X G)Row -
1

I, =——
I+t¢.s

m

Tim 2

P, =T,w 3)
s T NWHLSCPRERAE: T, NAATREAE: ¢ AR EG w R p, AHENLDIZE. Y4 p, KT 0
B, AT IR 2 p, /DT 0B, AT R BB, HE I ThE AR N R L, 4t

BEAT R [, 2 w>0, UWHEMMEIERATH; 2 w<0, WHZMIEEFETH. /£ AMESim AL
BERINE] 4 PR, W@ k. ol SHAER R R 2 E B S

DOI: 10.12677/aepe.2022.103010 77 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.103010

Wik 2%

Submodel
4 3

L1 drv_electricmotortherml [DRYELMTO1]
::@_ External variables

; electric motor/generator

Parameters

[Titte Value
@ motor torque at port 2
data type for electric motor modeling
discontinuity handling
data out of range mode
time constant to determine the torque

filename for maximum torque [Nm] = f(voltage [V], rotary velocity [rew/min]) F:/Cc_amesim/Motor_AnChu
filename for minimum torque [Nm] = f(voltage [V], rotary velocity [rev/min]) F:/Cc_amesim/Motor_AnChu
filename for lost power [#] = f(torque [Nm], rotary velocity [rev/min]) *AnChuan/An_Chuanz_Power_Lost_s!

Figure 4. Motor model in AMESim
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Figure 5. ESC hydraulic control unit
[ 5. ESC i E#=H 87T

DOI: 10.12677/aepe.2022.103010 78 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2022.103010

Wk 2

4. THBhEE R B HI RS

B K PR AR 2 i 33 4 1l 3 B B AT ISR A DR IR B 2 4 RO AT T SRR, AR ) B 2 (el i s
ARG, E SR ORIERIE 1 e A, DRMAS STIR) i) 3 A B2 [mT A i 55 s S A2 4 9 #0024 D9 57 BR i
BEATHIBI MR W 6 Pios, RAEA X4 RIS BIRTRSEIRILINEL, B f2edl; RAIEAKXG)IREE
RoEsthZ, B r 241,

L-ph Gb
Fy, = “F xol T S
oh, h
—¢h, pGa

6)

4500 - Vg
4000 -
3500 ;\\\\\\\\\‘\\\\\\\\\\\\\\\\\\

423000:\\\\\\\\\\\\\\\\\\\////
®
X 2500 -

72
P
7
Ve

0 2000 4000 6000 8000 10000 12000
GIE Ly

Figure 6. Front and rear axle lock curve
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Figure 7. Motor regenerative braking torque curve

7. BHBEHIRINFEL

5. ITR4LR
A IR Z I R, A WU BEAE LA E RIS R T e A O R, AR AE I, BRI
WHEAT 7R, — B HUMRE AL IRE . SR A 3 (6)TH AR B A2 7T LAFAL OB RE

1 t 4w C,A 5
Erecoverahle = Emvz _LOI fmgvdt - tol #15(36\)) vdt (6)

HUNLE AL S A, 3l AT N H A BT R IR T S I B v e, T A (T RoR .

il
E,, = jro U-1dt ()

B aR(©), ~XD)IHEHHBREE R R, HAXE@)ER.

E
Mg = ———x100% (3)
recoverable
AR WLTP LUk A7 05 5, R Rl B ER B S DL an P 8 P, FEARBIAd, ZERAlEe s R 4T
FREE T AT B

[m/s] —— LI [m/s]
40 —— R IR T [m/s)

35 f

30 / W
25 f\ﬂ J

20 A _—t

:, ) IH l'lr\l f
Z JU‘\I{ f UWU{ w

x103
-5 Ll Ll Ll Ll L Ll Ll Ll Ll v v Al [ ] Ll Ll I

I
0.0 0.5 1.0 1.5 2.0
X: Time [s]

Figure 8. Speed following situation in WLTP condition
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Figure 9. Battery energy change curve under WLTP condition
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