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Transport Characteristics of an Air Driven Valveless Pump 

Hideki YOSHITOMI 

The investigation described in this paper was undertaken to clarify the transport characteristics of an air driven valveless 
pump. This valveless 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 valveless pump by using performance calculation method shown in the previous 
paper. As the results of the transport examination, the flow rate of the test valveless pump was 225ml/min and the volumetric 
efficiency was 26.8%. Those observed performance values agreed with the design values extremely well. So, the validity of 
the performance calculation method was able to be confirmed. Moreover, it has been understood that the influence of driving 
cycle number on volumetric efficiency was clarified, and it was appeared that the optimum cycle number was in existent.
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Fig.2  Characteristics of fluidic diode  
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Fig.3  Schematic diagram of valveless pump 
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Table 1

   Table 1 Design specifications of the valveless pump 

Fluidic diode 

Dv 18mm 
S 2mm 
Da 4mm 
B 2mm 
Z 20mm 

Diaphragm  material silicone rubber 
thickness 0.5mm 

Pump chamber dis-
placement volume Vd 7mL 

Pneumatic cylinder type TAIYO 
10S-1RG 

Stroke length 10mm 
Expected flow rate Q 223mL/min 
Expected volumetric 
efficiency v 26.6% 
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Fig.5  Experimental apparatus 

Fig.4  Photo of the valveless pump 
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Fig.6  Pneumatic drive system 
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Fig.8 Characteristics of the valveless pump 
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Fig.7 Characteristics of the valveless pump 
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Fig.9 Characteristics of the valveless pump 
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Fig.10 Characteristics of the valveless pump 
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Fig.11 Pressure fluctuation in pump chamber 

(a)Driving cycle number=1.5c/s,  Pump head=1.0m 
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(b)Driving cycle number=3.0c/s,  Pump head=1.0m 

(c)Driving cycle number=5.0c/s,  Pump head=1.0m 
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