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Development and Application of Active Charge Accumulator
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Abstract

The Active Charge Accumulator (ACA) en-
ables fluid pressure conversion from a single pres-
sure source into different pressure levels (upper/
lower) without using a pressure-regulating valve
in a water hydraulic circuit which uses ‘Tap wa-
ter’ as a working fluid. The ACA is assumed to be
utilized in a system that requires approximately
10MPa pressure to drive several special machines
and tools such as pressing and cutting for meat
processing, among systems that require approxi-
mately SMPa of basic circuit pressure mainly for
conveying and holding functions. This study re-
ports an experiment in which an ACA was used
to drive a load cylinder, focusing on the basic
properties of ACA pressure-boosting process, en-
visioning its application to real-world industrial
machinery. An analytical model for predicting
these properties and comparative verification have
been proposed. Experimental and analytical re-
sults demonstrated the mathematical model's va-
lidity. It is also showed that extension and retrac-
tion strokes of the load cylinder can be controlled
as the ACA supplies the boosting pressure. Com-
parison of our empirical and theoretical findings
revealed that the cycle number of the load cylin-
der is influenced by the open/close timing of the
directional control valves that govern the boosting
process as well as by load-cylinder behavior.
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