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Fig 1 Structure of the hydraulic hybrid system
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Fig.3 Simulation model of the hybrid system
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Tab.1 Parameters of the main components
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and load forecasting control
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Tab.2 Saving effects of excavator among

different speed control methods
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Engine Speed Control Method of Parallel Hydraulic Hybrid Excavator

Lai Xiaoliang' Guan Cheng' Xiao Yang' Zhong Guangxu’
(1. Department of Mechanical Design, Zhejiang University, Hangzhou 310027, China
2. Department of Second Research Institute, Strong Construction Machinery Co. , Lid. , Jining 272000, China)

Abstract. By analysis on the principle and structure of the parallel hydraulic hybrid excavator, an
improved hydraulic hybrid scheme was proposed which uses a two-way hydraulic motor to replace the
hydraulic secondary regulation pump and controls the assistant power loop by switching valve in different
states. After modeling the new system with Simulink software, the parameters of the components and
control method were determined. The double speed points control strategy was test on the improved
parallel hydraulic hybrid excavator. The engine speed and the output torque of the assistant hydraulic
power system were adjusted by an engine speed PID control method integrated with the load forecasting.
The simulation and experiment results showed that the control method could effectively improve the engine
speed fluctuation in the hydraulic hybrid system, and make the speed stable near the target speed, so
energy-saving increases by 14% .

Key words: Excavator Hydraulic hybrid Double speed points Load forecasting PID control



