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Abstract

To improve the energy efficiency of hybrid power excavator, it is necessary to keep the engine op-
erating at the optimum fuel point, so a control strategy based on a dynamic planning algorithm is
proposed. Based on the known work cycle of the excavator, the dynamic planning algorithm is
used to keep the engine working at the optimal fuel point by adjusting the engine speed and the
torque acting on the engine. This is used to obtain the optimal control variable trajectory of the
excavator for a given work cycle. The simulation results show that the control strategy used re-
duces the fuel consumption by 31.2% without reducing the working performance, which signifi-
cantly improves the energy efficiency of the excavator.
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Figure 1. Hybrid power excavator hydraulic system structure
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Figure 2. The whole machine control system structure schematic diagram
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Figure 3. Cylinders used as actuators
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Figure 4. Rotation mechanism diagram
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Figure 5. One complete excavation cycle for excavators
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Figure 6. Algorithm programming flow chart
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Figure 7. Optimal engine speed under dynamic planning
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Table 1. Fuel consumption comparison
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