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M odeling and Simulation of a Piezoelectric Micro Flow Sensor with Micro Energy

Har vester
R. Safari Department of Mechanical Engineering, Amirkabir Uméiy of Technology, Tehran, Iran
A. Monemian Esfahani Department of Mechanical Engineering, Amirkabir Uméiy of Technology, Tehran, Iran
M. Bahrami Department of Mechanical Engineering, Amirkabir Uméiy of Technology, Tehran, Iran
Abstract

Microelectromechanical systems as a promising dfitient technologies of present age can bring &laogreat revolution in the
industrial and commercial products. The increasiagelopment of technology requires the use of ea®lsensors (without power
supply); so the study and modeling of micro endrgyesters is an important issue. In this papearicao flow sensor consists of a
symmetric multilayer piezoelectric with a micro ege harvester have been modeled and simulated:dier @0 model this sensor,
coupled equations between solid mechanics, fluidhaeics and piezoelectric have been solved withefirolume and finite
element method. To ensure the solution, a fulldfktructure interaction simulation of micro flowrssor in COMSOL Multiphysics
have been presented. With the flow rate of 60 miiteo per minute, the transverse displacemenhefftee end of the beam is 9.5
Nano meters and the generated voltage is 2.30vaftlli

Keywor ds: Micro flow sensor, Piezoelectric material, Microeegy harvester, Finite volume method, Finite eletmeethod
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