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Control and simulation analysis of extended-range hybrid sweeper truck

ZHONG Yong, LIN Ning, WEI Zhongbin
(Fujian Key Laboratory of Automotive Electrics and Electric Drive, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Aiming at the problems of high emissions, high fuel consumption and high noise caused by the cur-
rent traditional domestic dual-engine sweeper truck under operating conditions, the existing sweeper truck wre
used as the prototype and the extended-range hybrid power system structure was adopted to realize the complete
decoupling of the driving system and the loading operation system. The parameters of the main components of
the power system were selected. The extended-range hybrid sweeper truck was built by AVL-Cruise software
and compared with the traditional dual-engine sweeper truck vehicle. A power following control strategy was
built on the Matlab/Simulink platform for joint simulation. Simulation results show that the APU can be turned
on when the battery SOC drops to the set minimum value, and the APU can be turned off at the set SOC upper
limit to ensure the endurance of the vehicle, so as keep the battery SOC within a certain range, and prevent
the battery from overcharging, thereby extending battery life. In terms of energy consumption, compared with
the traditional dual-engine sweeper truck, the extended-range hybrid sweeper truck can save fuel by 51.5%
under urban transition conditions and 22.2% under operating conditions. Such results verified the fuel economy
of the hybrid sweeper.
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Fig.1 Range-extended hybrid power system structure
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Tab.1 Main parameters of the vehicle
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Fig.2 Cruise model of the extended-range hybrid

sweeper truck
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Fig.3 Cruise model of the traditional dual-engine sweeper

VB N PR T 0, o TR
A VR AT X a0 A7 3 T 00, I P [
TR 2 T 00 B 3 R ) T XA 2 5
3AMEER, ANTE] 4 iz B X U4 4 i AR
W THAESH I 5 R,

X Ee G T AR AT B 4238 5 LA 6 Foi

TR/ (km-h™")

1 H ]
1500 2000 3000

i 1) /s

0 500 1000 2500
4 FRAFETRESTREEE
Fig.4 Road map of the urban transition conditions

of the sweeper truck
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Fig.5 Road map of the operating conditions of

the sweeper truck
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Fig.6 Simulation of vehicle speed under

transition conditions
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Fig.7 Battery SOC value changesunder

transition conditions
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Fig.8 Battery SOC value changes under

operating conditions
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Tab.2 Fuel consumption of the sweeper truck
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