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Experimental Research on Energy Consumption Characteristics for
Multi-Level Pressure Switching Control System Based on

Independent Metering Control
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(1. School of Mechanical Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China;

2. School of Mechanical Engineering, Nanjing Institute of Technology, Nanjing 210000, China)

Abstract: Based on the multi-level pressure switching control system, a two-level pressure
switching control system is proposed by combining the independent metering control technology.
Firstly, the composition principle of the system is given, and a position-pressure compound
control method under the impedance condition and a single-chamber position control method
under out-of-control conditions are proposed. Then, the mechanism modeling method is used to
build an energy transfer model including pump source, valve matrix, proportional valve,
actuator, load, and accumulator energy recovery. Finally, an experimental system is built to
study the energy consumption characteristics of the proposed system. Experimental results and a
comparison with the single pressure supply system show that the position control accuracy of
these two systems is similar, but the two-level pressure switching control system has energy
saving potential under impedance condition and has energy recovery function under out-of-control

conditions. The total input power of the two-level pressure switching control system is about
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10% less than that of the single pressure supply system under impedance condition, and the work

done by the load can be recovered and stored in out-of-control conditions. All recovery rates are

more than 70% under different conditions.

Keywords: multi-level pressure; switching system; independent metering control; energy

consumption
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