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Simulation Techniques for Fuel Efficiency Improvement in Hydraulic Excavators
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Simulation techniques to reduce the fuel consumption of hydraulic excavators are presented in three
categories: First, a strongly non-linear dynamic simulation technique is described for a coupling system with
a non-linear hydraulic system and a linkage system. Second, a technique is presented for evaluating fuel
consumption in an engine powering the hydraulic pump in the real time digging operation of a hydraulic
excavator. Finally, a dynamic simulation technique is presented for evaluating the efficiency of a hybrid
system consisting of power electronics equipment, electric-hydraulic equipment, and a linkage system.
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Fig. 3 Hydraulic system on hydraulic excavator
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Fig. 4 Comparison with experimental and analytical results in
digging operation
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Fig. 5 Simulation results of hydraulic loss power in digging operation
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