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Control Strategies for Parallel Hybrid Electric Vehicles

LIU Jin-ling, SONG Jian, YU Liang-yao, WANG Yu- hai, JI Lai- chun

(State Key Laboratory of Automotive Safety and Energy, Tsinghua Universty, Beijing 100084, China)

Abstract:  Control strategy of the HEV is very important for it affects the energy flowing among different components and the pexfor-
mance of the whole vehicle This paper intoduces three kinds of control strategies for parallel hybrid electric vehicles: electric assist con-

trob real time control and fuzzy logic contwl The vehicle simulation is realized in SIMULINK environment with the help of ADVI-

SOR The comparison of different conirol strategies is given according to the smulation results

Key words: Hybrid Electric Vehide (HEV); Contwol strategy; Simulation

1 . 2.237L ; . .
. 15kW, .
351(W, 1) 1) s
16. 5Ah. SOC 0.5~0.8
its °
L 11
D) ,
BEHL —H— AL A5y g ErS
e @)
1 ) o
1 3) ,
: 3 o
. 2002-12-12

1979-). . . . (1j197@mails tsinghua edu. cn)



145

1 ’
(GY) , SOC
SOC , .
@
A SOC=SOCIF )
? Tll'lll\{”] (5>
g R 1.3
- IF
% Ty 1)
s
Ty 2 BN nfre min!
14 SOC>SOC) K
1 1 > 1ok 3 .3
E Trnndm)
% Bl o Toatn) (1) SOC, 0 1.
= o 50 1t == (2) D) O - 1c
'I-_S s ok 1 =
=| [Herg : ’ ’
JETES '
BENHLHEI niromin 3) , 0~1.
2
1.2
, SOC
FEORI% 45 WAL
ok | | WA
(D ’ " |  (mamdani) — A
° LA
2 ;
s 3
3 ) 4,
| L& E¥ [ By IR NE bR
0.5 0.5 0.5
0 0 0 . A 0 .
0 02 04 06 08 | 0 02 04 06 08 | 0 02 04 06 08 1 0 02 04 06 08 1
SOC KB %L T SRATLH K8 i 4L LG 1 SR 8 B 4 L FAE R 8 bR 4
4
MATLAB Mamdani @) SOC s ,
Sugeno ) ; ’
s Mamdani , and s
Xy Y H )
5. 3) SOC s

(D S0C ;



22

146
1 . SOC
= OB _ ‘
Z 064 L
E’i 0.4 = : 2 °
m T '
= 0.2 : 1
ko ™
0 S L 100km
05 e 11.8 0.28
T 0.5
Hd/r -min! 10.7 0.27
0 0 WA Nem
P RIIN:: 13 027
5
3
b
’ @ 3 ( D
b b
b b
’ b o
° ’
b b °
ADVEOR SIMULINK
, AVL . ,
. ADVISOR ) SIMULINK ,
° @)
SY6480 ,
2 800kg. 6 .
b ~
7 10-15 ,
180 0.28 0.28.0.26
160 N e\
. 140 3) s
120 \/\/9/28’—/'
@ 128 0.26 ’
B0 N
601 g0
40p  T—0I&————01% ‘
20 ’
1000 1500 2000 2500 3000 35004000
% /r-min™!
6 [ C C CHAN. The State of the Art of Electric and Hybrid Vehicles [ J]
Proceedings of the IEEE, 2002, 90 (2) .
70 [2] Niels J Schouten. Fuzzy Logic Control For Parallel Hybrid V ehi cles [ J]
60 IEEE Transactions of Control Systems Technology, 2002 10 (3) .
= 30 [3] M Salman. Control Strategies for Parallel Hybrid Vehicles [ C] . Amer-
€40
=< 30 ica: Proceedings of the American Control Conference, 2000, 6
ﬁzo [4] Niek Schouten. Fuzzy Logic Control for Parallel Hybrid Vehicles Using
10 H ﬂ ﬂ PSAT [C] . ADVISOR [BSAT User Conference Proceedings, 2001
[3] , ,
0 100 200 300 400 500 600 700 0. . 200L 6

I ) /s

7 10-15



