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Hydraulic hybrid technology of moving construction machinery
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Research Institutes Xuzhou 221004, China; 3. School of Mechatronics Engineerings Harbin Institute of Technology s
Harbin 150001, China)

Abstract: The operating characteristic of moving construction machinery is analyzed and the energy
saving potential is evaluated. In view of the characteristics that moving construction machinery
frequently start and stop, different energy saving schemes are proposed. Regenerative braking
strategy and energy reuse strategy are designed based on the advantage of high power density of
hydraulic accumulator. Prototypes of hydraulic hybrid loader and hydraulic hybrid concrete mixer
truck are developed. Experiment results show that the hydraulic hybrid system can effectively recover
and reuse the braking energy. The control strategies reasonably switch among various operation
modes, reduce fuel consumption and improve the dynamic performance of the machine.
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Fig. 1 Operating cycle of the wheel loader
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Fig. 2 Operating cycle of the forklift truck
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Fig.3 Velocity profile of the automobile
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Fig. 4 Schematic of series hydraulic hybrid forklift truck

65 JE 3 5

_f -C 1 _:.-
LN - T

MR ik

Bs5s HEXREERGHHNERIIREE
Fig. 5 Parallel architecture of hydraulic hybrid

wheel loader
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Fig. 6 Hydraulic regenerative braking force

distribution curves
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Fig.7 Braking energy recycled of loder
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Fig. 8 Braking energy recycled of concrete mixer truck
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Fig. 9 Loader braking energy recycled at different

velocities
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Fig. 10 Accumulator pressure varies in long time

energy storage
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Fig. 12 Energy release curves of hydraulic hybrid system
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