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ABSTRACT: This study has been conducted to investigate pumping characteristics of
diffuser/nozzle based piezoelectric micropumps. The micropumps include a piezo disk (an
actuator), a chamber and a set of diffuser and nozzle. Flow in the current micropumps is
controlled by a set of diffuser and nozzle, not by a flap valve. The diffuser/nozzle based
micropumps are more reliable in operation and are easier in manufacturing than the flap valve
based micropumps. The flow rates of the piezoelectric micropumps have been closely analyzed
with a numerical calculation. It has been found that the positions of the inlet and outlet of
the micropump can influence the performance of the diffuser/nozzle based piezoelectric
micropumps. This study may provide fundamental understanding for the design and analysis

of the piezoelectric micropumps.
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Fig. 1 Schematic diagram of diffuser/nozzle
based piezoelectric micro-pump.
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Fig. 2 The displacement of membrane in a
cycle (six time points are denoted).
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Table 1 Cases with different positions of
inlet and outlet from the center

Position of Inlet | Position of Outlet
Case 1 1.5 mm 1.5mm
Case 2 1.5 mm 25 mm
Case 3 1.5 mm 3.5 mm
Case 4 2.5 mm 1.5 mm
Case 5 2.5 mm 2.5 mm
Case 6 2.5 mm 3.5 mm
Case 7 3.5 mm 1.5 mm
Case 8 35mm 2.5mm
Case 9 3.5 mm 3.5 mm
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Fig. 3 Grid system with Grid Deform model
for diffuser/nozzle based piezoelectric
micropump.
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Fig. 4 Transient velocity field in the sym-
metric plane when the membrane is
ascending.
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Fig. 5 Transient velocity field in the sym-—
metric plane when the membrane is
descending.
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Fig. 6 Flow rate at the inlet and outlet in
the Case 5.
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Fig. 7 Difference in the flow rate at the inlet
and outlet.
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Fig. 9 Transient pressure distribution.
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