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Development of Synthetic-Jet based micro air pump
for BOP system of mobile fuel cell

K. S. Kim, J. P. Choi, B. S. Koo, J. H. Jang, Y. H. Seo, B. H. Kim

Abstract

This paper presents a micro air pump actuated by PZT actuator (synthetic jet actuator) for air supply for micro fuel cells.
The synthetic jet actuators are usually created by a traditional PZT-driven actuator, which consists of a small cylindrical
cavity, in/outlet channel and PZT diaphragms. To design the micro air pump, a numerical analysis has been conducted for
flow characteristics with respect to various geometries. A prototype of the micro air pump, with a size of mm > mmx mm,
was fabricated by PDMS replication process and was conducted performance test. To control the PZT actuator, we used
the SP4423 micro chips that can be amplified input voltage to reduce the controller size and the power consumption. With
a voltage of 3V at 100Hz, the air pump’s pumping pressure is 600pa and its power consumption is only 0.1mW.
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Fig. 1 Piezoelectric disk geometry
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Laser Data Acquisition
Interferometer ~~yy Table 1 Analysis conditions
Piezo-electric disk Function | Condition Symbol Value
Generator : =
Fixture Air density p 1.1614 kg/m’
-------- Amplifer |t Air viscosity n 1.846e-5 kg/m-s
Inlet,outlet Pressure P 100000N/m?
Fig. 2 Schematic of the testing apparatus for Membrane Amplitude A 30pm
displacement measuring Oscillation Freq. f 100Hz
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Table 2 Analysis conditions

Condition Symbol Value
PZT disk diameter D 9
Chamber thickness T 1,2, 3
Diffuser length dh 1
Diffuser Inlet width d1l 0.1,0.2,03
Diffuser Qutlet width d2 0.3,04,0.5
Inlet width d3 06081,12,14
Block width d4 (1,02,03,04,05
Outlet width ds 040608112
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Fig. 4 2D-Computational domain
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