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Research on logic control strategy for a series-parallel hybrid electric bus
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(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;

2. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract; The control strategy of hybrid electric bus decides the performance of the whole electric

bus. In this paper, the structure and logic control based control strategy of a series-parallel hybrid

electric bus were analysed. The corresponding simulation model and controller of the bus were devel-
oped. With co-simulation of AVL/CRUISE and MATLAB/Simulink, dynamic characteristics and
the fuel consumption per 100km of the bus were obtained under the typical Chinese city traffic condi-

tion. The simulation results indicate that the primary parts can realize proper switch in different

states, that the control strategy based on logic control can satisfy the performance requests of the

whole vehicle.
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Fig.1 Schematic of series-parallel hybrid electric bus
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Tab.1 Main parameters of SPHEB
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Tab.2 Dynamic and economic indicators
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Fig.2 Control rule of clutch
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Fig.3 Control rules of drive motor
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Fig.4 Control rules of engine/generator

3 bR EL N ZE MATLAB/Simulink &7 T
Zh A\ Z 5 B ) Rl , e i DLL 3¢
FJ5 it AVL/CRUISE (14 il 5 45 S 7 L S2 30
MATLAB 5 CRUISE B E. .

3 RREMELSH

3.1 EFgE

IR A e AR PRI 1 IRB0R &
3)) )% 4~ (SPHEB ) %% A= 255 4k AR L <0 %
F TGS R AL PR 1 AR ROE

BRI SEL, e AE CRUISE 58 i IR 3R =R
B R EATL (A S).

. ‘

_|_Controller

« B 3
1 b

Differential Fins) Orive Motor

' BF

Supercapacitor

LR 2. ZEHHL 3. Ead 4. FWEE 5 - 10. F4g
11 - 14. HlZhas 15. bl 16. AL 17. 2 G 18. 2550 B
e 19 B 2 20. 2 & 21, WLIIES 22. # Btk
5 REXRAEHNEEHEEE
Fig.5 The simulation model of SPHEB
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Fig.6 The typical Chinese city traffic condition
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Fig.7 Clutch state vs vehicle velocity
0.25
— K&l Load Signal
i
0.20 80

E o015 60 4t
@ B
3 S
3 g
2 0.0 © 5
® ‘ L] | =

0.05 P

o bl 11 L 0

0 200 400 600 800
tls

8 EEULS BEERTHUHEE

Fig.8 LS of engine vs vehicle velocity
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Fig.9 Drive motor torque vs vehicle velocity
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