st2E27|H| 23| X M18& H[1E pp. 14-21 201414 22 (ISSN 1226-7813)
Journal of the Korean Society for Power System Engineering http://dx.doi,org/10,9726/kspse 201418 1,014

Vol, 18, No, 1, pp. 14-21, February 2014

A7) 448 LMo ANE et

Heat Transfer Enhancement of a Piezoelectric

Fan for Cooling of Electronic Devices
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Abstract: Piezoelectric fans are thin elastic beams

whose vibratory motion is actuated by means of a

piezoelectric material bonded to the beam. These fans have found use as a means to enhance convective

heat transfer while requiring only small amounts of power. This study presents new types of models with

heat sink having air passage and investigates experimentally their heat transfer characteristics. From the

comparison results for four models, the heat transfer coefficients of model 1 are approximately 44~66%

higher than those of the reference model 0. The model 1 show the best overall performance about heat

transfer and cooling capability. As shown in above results, it is necessary to design the heat sink with air

pass for cooling of electronic devices, in order to

piezoelectric fan for electronic cooling.

increase the convective heat transfer coefficient of a

Key Words : Electronic Cooling, Heat Transfer Coefficient, Heat Transfer Enhancement, Piezoelectric Fan
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A . Heat transfer area, [mz]
ER : Heat transfer enhancement ratio, [-]
F : Force, [N]
h . Heat transfer coefficient, [W/mzK]
L : Length, [m]
Q : Heat capacity, [W]
T : Temperature, [TC]
AT : Temperature difference, [C]
\% : Voltage, [V]

ot & Xt
a : Ambient air
b : Board
mod : Model
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Fig. 4 Piezoelectric fan geometries (unit: mm)

Table 1 Piezoelectric fan specifications (unit: mm)

Low voltage piezoelectric fan kit | Unit | Value

Input voltage to inverter drive circuit| VDC| 15

Current for fan and circuit mA | 2.8

Power consumption of fan and circuit| mW | 42

Volume flow rate I/m | 0.35
Peak air velocity m/s | 2.2
Resonant frequency Hz | 115

Peak to peak fan-blade swing mm | 9.5
g 2.0

Fan weight
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Fig. 5 Schematic of four different experimental configurations (unit: mm)
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(c) model 2 (d) model 3
Model 0 Model 1 Model 2 Model 3

a 30 30 30 30
b 2 2 2 2

c 30 30 30 30
d 12.7 12.7 12.7 12.7
e n/a 15 14 30
f n/a 12 30 12
g n/a 40 40 40
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