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Parameter matching and optimization of the power system of

a solar jujube picking electric minicar

HONG Liang, ZHANG Bojia, XIE Hansen
(Fujian Key Laboratory of Automotive Electronics and Electric Drive, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Through the design and parameter matching of the power system of a solar-powered jujube picking
minicar, the problem with the battery life is solved by using the solar panel to supply power to the electric min-
icar and the picking device. Modeling, simulation and analysis of the electric picking minicar with solar panels
were carried out by CRUISE software. Results show that the matching results of the parameters can meet the
dynamic and economic requirements of the jujube garden working conditions, the optimized parameters can
further reduce its mass and manufacturing costs, and the matched solar panels can effectively increase the en-
durance of the electric minicar and improve the outdoor picking efficiency of the fruit farmers.
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Fig.1 Schematic diagram of solar jujube picking

A

electric minicar power system
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Tab.1 Overall design parameters and performance

indicators of solar jujube picking electric minicar
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Fig.2 Solar jujube picking electric minicar model
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Tab.2 Simulation results of dynamic performance of

solar jujube picking electric minicar

PREm H fHEgR  witEfR
B dE/ (km - h™") 43.61 =25
0~25km « h™" At Al /s 2.39 <6
TR/ % 26.58 =25
K CH FE I B/ (km + h™') 17.43 =8
SEA AR km 65.74 =50
35000 [
30 000
£ 25000
A 20 000
jind]
" 15000
10 000
5000
0
0 5000 10000 15000 20000 25000 30000
ES
B3 THESTLERL
Fig.3 Changes in travel distance
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Fig.4 Minicar speed changes in cyclic conditions
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Fig.5 SOC changes of the battery without solar energy
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Fig.6 SOC changes of the battery with solar energy
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Tab.3 Optimum range of design parameters of

solar jujube picking electric minicar
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Tab.4 Comparison of the design parameters of solar jujube

picking electric minicar before and after optimization
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Tab.5 Comparison of the performance parameters of
solar energy jujube picking electric minicar before and

after optimization
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Fig.7 Change of SOC value after optimization
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