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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 3 Fuzzy controller rules for accelerating

intention recognition
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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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WHRHEAR) 2 35006 —0.622 35.628 5.393 0.519
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GEXEEDL 2 32,929 —1.169 34.098 5.343 1.125
NYCC 1 29.731 —5.742 35.473 3.818 2.129
BB 2 20,047 0.000 20.047 2.846 1.348

S5G3R 5 AT SR IR 1.2 I i ) AR
220090 3. 818.2. 846 kW , K TS 2 A5 ms 1 &
FEL S K R O Bl 25. 46 %0, 7E B T R SV
75 16T - W 1 g TR (kW 3% Bh B oA [ — 5. 742,
29. 7317, W& 45 2% 9 35.473 kW 5K Wg 2 %y i oh &
(kW) % 3 78 Bl A [0, 20. 047, W43 2% 9 20. 047
KW, B0Ems 1 A% T 43.49% ., 7 NYCC T F,
PR e 2 el gh mRE B e A BB, B
F L S R 2 3R E T AR A T B T 0 e
N DA 1 RE A A A R T IR AT I A
IR B, 25 1R, JOIR R E R R T R
AU Bl ) Z R 3 SR 0 B 1 9 L B AT, A R T A
B HL M 1

12 5 T4, B [ % b 45 T 9 L Tt
P FE M FE US06-HW'Y (5 A % ,0. 716) Fl
HWFET (i e 2 %, 0. 519) T 0L R, & f it 5
0 T 3 A UE 22 AR X {EL /N, T 7E UDDS (KB IX. #% 4
1. 125) 1 NYCC i 3% B B0, 1. 348) TBLF . & Hi b
B 1 ) R 22 AR R, i PR R B A v R
I T PR S B T AR e EAR XA T DL E
T DR R SRS 2 I R A R
B o 22 M GHE A H 1 R 0. 927,

3.2.3 HBYHLAR YR

NYCC T 8 2% H 25 it 2 2 28 0 1 0 n
10 Jr7s , TE R AR 5 5 T, SR RS 2 Il 9 v
X DR BN 1 B R F . 4 R AT



% 37 B 4 FE SR U 3 4 B AR A 90 167

0 1 2 P 25 L ) SRR PR AR AN 3R 6 TR, AT
R FH AW 1.2 B 9 rin 25 i 18 ) SR A o 25 43 3
3.624.5.849 kW, B AR Zh € w1 61.40% . TE%i
Hh 2y SR Sl B T, TR SR R 1 B A T R
(kW) i 8l 5 [l S [ —4. 124 1, 22. 88, g 4% 2228
27.003 kW, S Wg 2 /Y fa 2 3 (kW) 3 Bl it 2l o
[—15.373,32.562], W4 25 47. 935 kW, #& & T
77.52% . SRWE 2 TN TSy KA G A K2 R )
R SHIER

i DR/ (100 W)

0 160 260 360 460 560 600
IR ] /5
10 NYCC T LT A% B th 7 &
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
USO6-HWY (R A #%)  266.414 64,130 109. 381
HWFETU# i PR A #%)  169.413  28.301 216. 947
UDDS(RB X # 5L 111.379  45.114 137. 817
NYCC 3 % 5 ) 11.518 15,757 42. 898
s RE LR HRE/  NEEAER
FEH/Wh km  FEH/(Wh/km)
USO6-HWY (i) 439.925 10,042 43.807
HWFET G RE A #K) 414,662 16.512 25.113
UDDS(RBIX - 8L) 294.310  11.990 24. 547
NYCC 3% B 5 70.173 1. 899 36. 952
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