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Analysis on Energy Efficiency of Booster Valve with Energy Recovery
Jongha LIM", Kohei IIDA™, Kotaro TADANO, Toshiharu KAGAWA”"

This paper describes the result of an analysis on energy efficiency of booster valve with energy recovery.
Pneumatic systems are widely used in variable industries such as automobile production line. Recently, those
factories have reduced supply pressure for saving an energy consumption. Instead, pneumatic booster valves
that usually amplify a pressure twice are applied to the process where a high pressure is still necessary.
However, although the pneumatic booster valves let us save energy by setting air compressors at a low
pressure, it wastes some energy by exhausting compressed air that occurs during its process. For this reason, an
idea of a pneumatic booster valve with energy recovery, which recovers the energy by reusing the exhausted
compressed air, is proposed by a patent 30 years ago. Furthermore, a research about an analysis on this
new-type pneumatic booster valve is under examination by numerical simulation. Thus, in this study, we
analyze a booster valve with energy recovery by experiment and discuss an energy efficiency.
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1. Drive Chamber A 2.Piston 3.Boost Chamber A 4.Direction Valve 5.Check

Valve 6. Boost Chamber B 7.Piston Rod 8.Drive Chamber B 9.Regulator
10.Air Source

Fig 1. Schematic graphic of PBV
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1. Drive chamber A 2.Piston 3.Boost Chamber A 4. Air source 5.Recovery
chamber A 6. Recovery chamber B 7. Check Valve 8. Boost chamber B
9.Piston rod 10.Drive chamber B 11.Magnatic switch 12. Magnetic ring

13.Two-position seven-port solenoid valve 14. Regulator 15. Power source

Fig 2. Schematic graphic of PBV-R
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Fig 3. The experiment equipment
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Table 1. Comparison between PBV and PBV-R

PBV PBV-R
Energy Efficiency[%] 32.89 42.42
Booster Ratio 1.72 1.90
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