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A Study on a Valveless Micro-Pump using Fluidic Diode 

 

 - Rectification Characteristics of the Fluidic Diode and Theoretical Analysis of the Pump - 

 

Hideki YOSHITOMI,   Kazuhiro INOUE 

 

The investigation described in this paper was undertaken to clarify the feasibility of a valveless micro-pump 

using fluidic diode. This micro-pump control the flow by the two vortex type fluidic diode instead of the usual 

mechanical valve. First, in this paper, rectification characteristics of the micro fluidic diode are verified expe-

rimentally. Secondly, a theoretical method of performance prediction is discussed to obtain the flow capability 

of the pump. From the results of this study, the relationship between the performance of the fluidic diode and the 

Reynolds number is clarified. And, the expected flow rate and pump efficiency are revealed. 
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Fig.1  Vortex Diode 
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Fig.2  Schematic diagram of valveless micro-pump 
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Fig.3 Measurements of test diodes (unit : mm) 
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Fig.4  Experimental apparatus 
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Fig.5  Characteristics between the pressure loss and flow rate  
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Fig.6  Loss coefficient versus Reynolds number 
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Fig.7  Diode ratio 
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Fig.10  Theoretical volumetric efficiency 
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Fig.13  Effect of the volume ratio µ 
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Fig.14  Calculated flow rate 
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