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Pumping Characteristics of a Double Acting Valve-less Pump and

Performance Design Method

Hideki YOSHITOMI

The study described in this paper was performed to analyze the pumping characteristics of a double acting valve-less

pump. This valve-less pump uses the fluidic diode instead of usual mechanical movable valve to rectify the flow. The author

designed and produced a test machine of the double acting valve-less pump driven by servo motor. As the results of the

transport examination, the maximal flow rate of the test valve-less pump was 90ml/min and the lift head was 450mm in drive

cycle number 109cycle/min. The influence of driving cycle number on pump performance was also clarified, and it was

appeared that the optimum cycle number was in existent. In addition, the author developed the performance design method of

the double acting valve-less pump. The experimental performance values agreed with the design values. So, the validity of

the performance design method was able to be confirmed.
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Table 1 Size of the vortex diode
Items Symbol Dimension
Diameter of Vortex
Dy

Chamber Olmm]
Thickness of Vortex
Chamber § ! [mm]
Diameter of Axial Nozzle Dy 2[mm]
Width of Tangential Nozzle B 1[mm]
Thickness of Tangential s 1[mm]
Nozzle
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Table 2 Specifications of the servo motor S3003

Drive voltage DC6.0[V]

Max. rotating speed 0.19[sec]/60°

Rated torque 4.1[kgf.cm]

Max. current 0.35[A]

Dimension 40.4X19.8 X36.0[mm]
Weight 37.2[g]
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Fig.7 Control method of the servo motor
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Fig.10 Volumetric efficiency of the valve-less pump
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