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Energy Efficiency Improvement of Water Hydraulic Motor System
with Reducing Pump Supply Pressure

Ryo YAGISAWA", Kazuhisa ITO™, Pham Ngoc Pha™~

Water hydraulic systems are an outstanding driving source because they have no risk of environmental
pollution and fire hazard. However, conventional water hydraulic systems, as well as oil hydraulic systems,
have larger energy loss for pressure loss through mainly control valves. In oil hydraulic systems, load sensing
systems have been widely applied with a variable displacement pump for reducing pump supply energy. In
contrast, water variable displacement pumps have not yet responded to a wide range of fields because they
have only a few lineups on the market. In this study, the energy-saving is achieved by developing a novel water
hydraulic circuit. This paper focuses on a water hydraulic motor system and aims for reducing pump supply
energy with a fixed displacement pump. The pump of the proposed system supplies the required minimum
energy for driving the water hydraulic motor. The experimental results showed that the proposed system could
be operated in approximately 60[%] of required energy of the conventional system.
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Fig.1 Proposed circuit for energy recovery
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Fig.2 Valve operation of proposed circuit
3. =B
31 EBREM

REEEProp) L, K7 & WHM ORIAKIEY
— R Ip & — DT T AEK I B (Conv) D R AT 5 .
BRRIE/NT A—H % Table 1 1R T. 7=, ThTh
DIE I ERE M PLHIEZE AT 5.

Table 1 Parameters used in experiment
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Fig.3 Rotational velocity of flywheel
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Fig.4 Pump supply pressure ps and load pressure p,
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