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Fluid Flow and Heat Transfer Characteristics around a Surface-Mounted
Module Cooled by Forced Air Flow by Piezoelectric Cooling Fan

G.J. Park and S.H. Park

Key Words: Adiabatic wall temperature(TF2 % - %), Piezoelectric Fan($+7 ), Module( 5-8)
Flow Visualization(-% 7} 3}, PIV(Y A3 a-5-24))

Abstract

This paper reports the fluid flow and heat transfer arcund a module cooled by forced air
flow generated by a piezoelectrictlPZT) cooling fan. A flexible PZT fan with distortion in a
fluid transport system of comparatively simple structure which was mounted on a PCB in a
parallel-plate channel(450x80=700mm°) accelerates surrounding fluid locally. Input voltages of
20-100V and a resonance frequency of 23Hz were used to vibrate the cooling fan. Input
power to the module was 4W. The cooling effect using a PZT fan was larger than that of
free convection. Fluid flow around the module were visualized by using PIV system. The
temperature distribution around heated module were visualized by using liquid crystal
film(LCEF). We found that the flow type was y-shaped and the ceooling effect was increased
by the wake generated by a piezoelectric cooling fan.
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Fig. 11 Thermal wake function # on the floor

using piezoelectric fan
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