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Time=0.197 Surface: von Mises stress (N/m?) Surface: Velocity magnitude (m/s)
Arrow Surface: Velocity field (Spatial)
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Abstract:

Due to the rapid development and increasing usage of micro fluid instruments in
recent years, their fabrication attracted a lot of attention recently. Micropumps are one
of the sub branches of electro mechanics, which includes micropumps with none
return valves or nozzle/diffuser elements. Considering the problems arising with non-
return valves such as blocking, erosion, failure of moving parts and etc., are not very
trustworthy, hence pushing researchers to incline more towards the micropumps with
nozzle/diffuser elements which are more trustworthy due to the simple and
maintenance free characteristics. The main target in this project is to modify the
design of micropumps in such away to increase the net flow rate while decreasing the
fabrication cost. In due course the simulation of a reference single chamber
micropump is aso carried out, enabling to compare the resultsoutput with the
modified designed micropump. The simulated reference micropump is a single
chamber, actuated by piezoelectric and in the inlet and outlet nozzle/diffuser el ements
are used. By modifying the internal space of the chamber, meaning combining the
rectangular and elliptical shapes together, a new type of micropump is designed which
is hereby, named Curved Chamber Micropump. In simulation carried out, the basic
elements of reference micropump and Curved Chamber Micropump are designed in
such away to be equal in order to be comparable. The mentioned simulation shows a
major improvement in net flow rate, by decreasing back pressure value and eddy
currents. In addition to above mentioned, another type of micropump is designed and
simulated which is consist of two reference chamber in paralel with a single
piezoelectric actuator between them. By connection the AC voltage to the
piezoelectric crystal, it will start vibrating in vertical axes (Y axes). While the
piezoelectric is moving in positive direction will insert pressure on the fluid inside the
chamber, pumping out the fluid while at the same time causing vacuum in the lower
chamber causing suction and vice versa while moving in negative direction. The
advantage of above mentioned design is, that, it will have both suction and discharge
at the same time/stroke simultaneously and resulting uniform flow instead of pulsing
flow produced by single chamber micropumps.

Keywords: Nozzle/Diffuser Elements, Piezoelectric Actuator, COMSOL Multiphysics
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