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ABSTRACT

Due to the simplicity in fabrication and the reliability in operation, valve-less micropumps have been the focus of research and design for micro-device applications in recent years. The function of the valveless micropump is based on the proper arrangement of diffuser and nozzle elements which cause different pressure drops at the inlet and outlet segments, the selection of the geometric profile of nozzle and diffuser elements is therefore essential for pump design.
Modelling of such valve-less micropump involves (i) Piezoelectric-structural coupling: A working voltage is applied to a piezoelectric layer which, due to dialectical effect, forces the pump membrane to deform (the whole performance is known as actuation) and (ii) Fluid-structural coupling: The deformation of the pump membrane further squeezes the fluid in the pump chamber to pass through the outlet in pumping mode, or sucks fluid into chamber through inlet in supply mode. The membrane is subjected to the counter pressure of the fluid in the chamber during the pump operation due to the resistance in inlet and outlet elements. It can be understood that the faster the membrane squeezes the fluid, the larger the pressure is produced in the fluid. 

In this seminar, a practical scheme for the modeling of the piezoelectric-driven valve-less micropump will be presented. The piezoelectric-structural coupling, chamber pressure and valve geometry are considered in the analysis of pump characteristics. Object-oriented technology (OOT) is adopted in the development of FEM programme. A windows system, with GUI and 3D modeling based on Visual C++ and OpenGL, is also developed for the design and modeling of valve-less micropump.
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