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Fig. 1 Schematic of the novel close loop energy-saving driving system of the boom
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Fig.2 Displacement curve of the boom of a 20 t

hydraulic excavator
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Fig.3  Velocity curve of the boom of a 20 t

hydraulic excavator
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the boom cylinder
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Parameter Matching for a Closed-loop Energy-saving System of Excavators

Lin Tianliang Ye Yueying Liu Qiang
(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; To improve the efficiency of driving system applied in hybrid or electric hydraulic excavators,
a parameter matching method was developed to optimize the system which is adopting the pump controlled
technology with energy recovery technology. Structure and working condition were analyzed as well. Then,
considering the saving the space of energy accumulator when installed, flux matching of the cylinder when
boom goes up asymmetrically and extending the working life of the energy accumulator, parameter
matching of the low energy density of the accumulator, motor, generator etc. for the energy-saving system
proposed was discussed. The matching results were analyzed using the model built in AMEsim software.
The results show that the close loop energy-saving can be around 55% because there is no throttling loss
and the potential energy of the boom can be regenerated. Not only can the excavator boom be controlled
without valve but also the energy recycles under the negative pressure condition for excavator.

Key words: Hydraulic excavator Differential cylinder ~Accumulator Energy recovery  Closed-loop

control



