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Research on energy management strategyimprovement of dual source pure electric vehicle

TANG Qiang, TANG Ci, ZENG Yunlong, WANG Yong

(School of Electrical & Information Engineering, Changsha University of science & technology, Changsha 410114, China)

Abstract : Driving intention is an important factor affecting the energy distribution of hybrid energy vehicles. Consider-
ing that the low-frequency part of the demanded power has less impact, which can be borne by the battery first, and
the high-frequency part has more impact, which can be borne by the supercapacitor first. A hybrid electric vehicle
power distribution control method based on driving intention recognition is proposed, which increases the considera-
tion of the "human" factor based on of only considering the "vehicle" factor in the traditional control strategy. Com-
pared with the traditional control strategy, the batterys output current in the proposed strategy is smoother, the pow-
er fluctuation is reduced by 23.72% . and the output power fluctuation of the supercapacitor is enhanced. Under this
strategy, the average energy consumption per unit mileage of the whole vehicle is 32. 61 Wh/km. The simulation re-
sults show that the proposed strategy can make full use of the dynamic characteristics of the energy storage system
and effectively prolong the battery life.

Key words: driving intention recognition;adaptive adjustment;vehicle energy consumption;energy management
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Figure 1 Semi active configuration of supercapacitor

and battery
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Figure 2 Driving intention-fuzzy logic adaptive

control strategy structure
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Table 2 Average impact coefficient under
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Table 3 Fuzzy controller rules for accelerating

intention recognition
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constant fuzzy rule of low pass filter
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Table 4 Main parameters of simulation vehicle

411 24 LR B

LRSS kg 1183

AR T kg 943

I XL T AR m? 2.19

2 BT R — 0.32

FAk T m 2.6

A 2 500 14 BE m 1.04

Jo iR B0 B BE B m 1.56

L T m 0.5

e e JoHE T 4 R K — 1.25

St N — 0.02

FRENFR m 0. 262

ERgu:e s U L — 5. 46
AR AR Il 5 32 1L — 1

&8 758 1 B 0% — 0.96

R T2 g PR U R S A R
P13 A A T o L i R SR Simulink B8R4k
A B Advisor & & R IR 450 T0UJZ R 58 )47 L 45
il S Simulink BERLANE 7 Fros .

@ Scopel =
power_req Lu Scope2
[u Flh, |feRAmARK,
s TR0 5 5w g Y
b,
Constant Power_uc
Gy

I Product Power_bat
uzzy_

controller
From<ess>2

B7 #oLERFTHAMNGLEELHAESF
o Bedz H) 7 3% 69 Simulik 4 A
Figure 7 Simulik model of hybrid electric vehicle
power distribution control method based on

driving intention recognition



166 i) 71 Bl

5

i VN 2 Eite 2022 4 7 A

3.2 FEERSN

AN B0 25 Bk B34 25 3 18T B AT A [ 4 A
Sy e T 3 A T SR 18 AR B L A A TR 6
T AT EL GRS 1.2 43 50 R i Gt AR SCHT 4 3R
W) . DABR 4 3 T8 NYCC b i), B AR Ak 1 B 45
R A 2 R T B0 A ) 45 2R AR IE U 4R
3.2.1 IR R 25

TR B0 B T 00 2 B R B A, 45 5
2 B R TR PR A5 2R i 4 R B T ER T 0 D5 A I [R]
B, ) H B A i LN 8 i, b 0 gl 1 R
ol A ) g BB VR 91 25 s B TR O BE 1 3 9 R A e
U5 foe U 52 K, AT 4 R BB R 0 TRE

14 ! ! ! T ; 9.0

I THAEE | g

_ 12 I '
55 107 180 4
< 8t {75 &
= ®
= Of 170 =
= 65 =

= 41 16.

H

! 16.0

] W ¥ ¥ UV U\ M . W 55

0 100 200 300 400 500 600

TG H T 0 ] /s
B8 NYCC T s(Eimsk i)
THEREFBREHNER
Figure 8 Control results of driving intention under

NYCC condition (similar to congestion condition)
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Figure 9 Battery output power under NYCC condition
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Table 5 Evaluation index of battery
output power kW
ity 2 R
T wmg . L. JTES bR
s SO XHE  AHXTE
USO6-HWY 1 66.015 —16.175 82.189 13.536 0.874
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Figure 10 Output power of supercapacitor

under NYCC condition
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Table 6 Evaluation index of supercapacitor
output power kW
i ih T =

bR bR
it AR

T Pl

US06-HWY 1 64.983 —18.261 83.244 9.075 3.463

= AN
(RHEAH) 5 67,463 —44.563 112,027 13.555  5.190

HWFET %, 1 19.821 —8.757 28.578 3.407 2.532

R A
T AR 2 B 2 23.289 —28.794 52.084 6.032 6.358

UDDS 1 22.030 —5.184 27.214 2.899 3.637
GEXEEDD 5 33 336 —20.606 53,941 5.422 6. 999
NYCC 1 22.880 —4.124 27.003 3.624 1.996
CHBBEBD 5 39 562 —15.373 47.935 5.849  3.554
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Table 7 Vehicle energy loss under strategy 2

TH LNV it N DC/DC
Wh 2/Wh  ZE#ed}/Wh
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s RE LR HRE/  NEEAER
FEH/Wh km  FEH/(Wh/km)
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UDDS(RBIX - 8L) 294.310  11.990 24. 547
NYCC 3% B 5 70.173 1. 899 36. 952
4 Hhif

et B X E AR RGN, @ %
ETOUZ AT 38 Ao U 2 sk R A N A R R
B 5 RE A PRI, 58 B L.

DTE Y TR 4 ) BE Y [ 55 58 A T 5% A0 1
JE R BIE 5T WET Ml A 2 g 5 R U0 Y B
Tl B S X, A S a2 R R
A AV 0 e 0 IR R B DT O A AR
il fE & 4 i

DR RE R AE T REAE i, B A R U 4l
KA AE US06-HWY (43. 807 Wh/km) fll NYCC
T (36. 952 Wh/km) B} i 2 #E 5t 5 K, T 8 HW-
FET(25. 113 Wh/km) il UDDS(24. 547 Wh/km)
T BT g BRI . R BT 4 SR 4 i R AR R
gL HRR AR R AEIIME R 32. 61 Wh/km,

3)TE S A LIRS W T T, SR FH BT 4R R s (F
F gt R T SRR I 22 A B BIE S 0. 927) 53R mE 1
(1. 215) AH oA, 35 F st B D 3R B BRI T 23. 724,
T 2 P 5 B T R U sl M A L T R R A R T R
7 8 9% rL 25 1) U 1) RO A R B K 35 Pl o 5 A

e

(1] Z/NFE. ZEoud, PhEM . 5. 36 TROM 2 B 0w sl ik &
W RGHERGRBEEHERI LW RERPS
P ,2021,49(16) : 135-142,

AN Xiaoyu, LI Yuanfeng, SUN Jianbin, et al. Energy



168

meo R

2

5

54

VN Eite 2022 4% 7 A

2

(2]

[3]

[4]

[5]

(6]

[7]

(8]

management strategy of a dual-source hybrid energy
storage system for electric vehicles based on fuzzy logic
[J]. Power System Protection and Control, 2021, 49
(16) :135-142.

W oF R AL R L IR 4 T S Y )R gl B B il
SHems[) ], Bl 543, 2020, 57(24): 108-115.

YANG Feng, DENG Qijun, ZHU Ao. Start-up control
strategy of electric vehicle wireless charging[]]. Electri-
cal Measurement &. Instrumentation, 2020, 57 (24):
108-115.

Fe AL RAA T P L F . DB W e R S
A XGRS [T]. e 1 R G A 3h1E,2020,44(9)
111-118.

WU Wenchuan, ZHANG Boming, SUN Hongbin, et
al. Energy management and distributed energy resources
cluster control for active distribution networks[J]. Au-
tomation of Electric Power Systems, 2020, 44(9).111-
118.

TRAE TR, AR %L IR P DL K B K E RE
A E I ORI )] A W5 O AR R 2020, 36 (2)
117-123.

ZHANG Jun, ZHANG Xinyuan, WU Junxing, et al.
Study on household energy management methods con-
sidering household photovoltaic power generation[ ] ].
Power System and Clean Energy,2020,36(2):117-123.
ZHANG Q. LI G. Experimental study on a semi-active
battery-supercapacitor hybrid energy storage system for
electric vehicle application[]J]. IEEE Transactions on
Power Electronics,2020,35(1):1014-1021.

GUO N Y,LENZO B,ZHANG X D,et al. A real-time
nonlinear model predictive controller for yaw motion op-
timization of distributed drive electric vehicles[J]. IEEE
Transactions on Vehicular Technology, 2020, 69 (5) .
4935-4946.

e AR IRAR L SEL AL ER4E ACC [ 38 N AL A 1k
SREELT ] & M8 Tl K2 2 4 (B AR D, 2020, 43
(8):1020-1026+1051.

WU Di,ZHU Bo,ZHANG Nong. et al. ACC optimiza-
tion strategy based on adaptive weights for battery elec-
tric vehicle[J]. Journal of Hefei University of Technolo-
gy (Natural Science) ,2020,43(8):1020-1026+1051.
BRI RS U, W AT H & EV SR A BB IR A K E L

[9]

[10]

[11]

[12]

[13]

Mae iR &R RG] BB 5H AR %M, 2021, 36
(1):79-86.
HAN Feng,ZENG Chengbi, MIAO Hong. Study on the
energy management system of an electric vehicle and re-
newable energy in home micro-grid[J]. Journal of Elec-
tric Power Science and Technology,2021,36 (1) :79-86.
R A & X AL BE T ADVISOR #4613
HKEESWIREES O BT B R 5H R ¥,
2015,30(3):66-71.
YANG Peigang, ZHOU Yucai, LIU Zhigiang, et al.
Modeling and simulation of pure electric vehicle with
composite power source based on ADVISOR[]]. Journal
of Electric Power Science and Technology,2015,30 (3):
66-71.
THRBE, M A W20, A5 AlG B OU0E S 2 5 L TR
BT 4% i Tk LT ). IR R 2020, 44 (4) 1 557-561.
YIN Binggi. MA Bin, YANG Chaohong, et al. Model
predictive control method of hybrid energy storage
based on route information[]]. Chinese Journal of
Power Sources,2020,44(4) :557-561.
BIAS X A HE . B R E S AR RS RREE
S HTFEL) ] DL 53R, 2020,39(10) : 1606-1614.
HU Jie, LIU Di,DU Changqing,et al. Study on energy
management strategy of hybrid energy storage system
for electric vehicles[ ] ]. Mechanical Science and Tech-
nology for Aerospace Engineering, 2020,39 (10):1606-
1614.
XSG, B0 TR . 2 SR W AMT 3558
WA ST ] B R B TR 2 o 4l CH AR B A7), 2021, 35
(1) :41-49.
LIU Wenguang, Bl Shanshan, XU Chang. Shifting
strategy for two-speed AMT of electric vehicle[ J].
Journal of Chongqing University Technology (Natural
Science) ,2021,35 (1) :41-49.
W R L A SR T 2R RIS
PORREE AT BEAREME [J ], 3% T2, 2019, 41 (6): 615-
624-+640.
YAO Dizhao, XIE Changjun, ZENG Tian, et al. Multi-
fuzzy control based energy management strategy of
battery/super-capacitor hybrid energy system of elec-
tric vehicles[]J]. Automotive Engineering,2019,41(6) ;
615-624+640.



