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The Flow Analysis and Evaluation of the Peristaltic Micropump
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ABSTRACT

This paper presents the fabrication and evaluation of mechanical behavior for a peristaltic micropump by flow
simulation. The valve-less micropump using the diffuser/nozzle is consists of the lower plate, the middle plate, the
upper plate and the tube that connects inlet and outlet of the pump. The lower plate includes the channel and the
chamber, and the plain middle plate are made of glass and actuated by the piezoelectric translator. Channels and
a chamber on the lower plate are fabricated on high processability silicon wafer by the DRIE(Deep Reactive Ion
Etching) process. The upper plate does the roll of a pump cover and has inlet/outlet/electric holes. Three plates are
laminated by the aligner and bonded by the anodic bonding process. Flow simulation is performed using
error-reduced finite volume method (FVM). As results of the flow simulation and experiments, the single chamber
pump has severe flow problems, such as a backflow and large fluctuation of a flow rate. It is proved that the
double-chamber micropump proposed in this paper can reduce the drawback of the single-chamber one.

Key Words : Peristaltic micropump( % wlo] A28 X)), diffuser(t) 3 4), nozzle(’=Z), DRIE(Deep Reactive Ton
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Fig. 1 Structure of the micropump
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