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ABSTRACT

In general, the operating temperature of electronic equipment is closely related to product life and reliability,
and it is recognized that effectively cooling the parts is an important problem. In this paper, an experimental
study on the cooling characteristic according to the pin array of the heat sink is conducted. The experiment on
the heat sink was based on the natural convection and temperature distribution changes. The experimental results
indicate that the pin array of the heat sink has an effect on the thermoelectric module’s cooling characteristic.

Key Words : Aluminium Heat Sink(ZF0|F 2r¥EhH, Natural Convection(AtACHR), Fin Array(El HiE),
Cooling Characteristic('§ 2+ 54d), Thermoelectric Module(2 & 2K}
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Table 1 Performance specifications of heat sink

Specifications Samplel \ Sample2
Dimension of Base 160> 10525 [mm ]
Height of Fin 21 [mm]
Thickness of Fin 1.5 [mm]
No. of Fins 28 \ 40
Material AL6063-T5

Fig. 1 3D modeling of heat sink

_EEPS

Fig. 2 Test point of heat sink

Thermoejectric Module
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Test Point(12 Point)

Thermometer
Data logger

Heat Sink

DC Power Power
Supply Meter

Fig. 3 Schematic diagram

— 139 —



lut

140 B el W2 YAEHe] B

D A=TIACFEEE A, ATE, AlE

Table 2 Performance specifications of thermoelectric

module
Specifications Value
Size 40<40x3.75 [mm]
Tnax 5.8[4]
Vinax 15[ V]
AT, 67T
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Fig. 4 Temperature distribution of TEC cold side
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Table 3 Temperature distribution of TEC cold side

Thermoelectric module cooling surface

ﬂnin(oc)
4V 0.21
6V -6.67
Samplel |8V -10.76
10V -13.46
12V -13.75
4V 3.37
6V -4.39
Sample2 |8V -9.22
10V -13.04
12V -13.06
6
4 Sample1 VS Sample2
21 —O0— Samplet
04 —&— Sample2
404
424
444
-16 T T T T T
2 4 6 8 10 12 14

Voltage(V)
Fig. 5 Temperature distribution of TEC cold side
according to the change of voltage
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Fig. 6 Temperature distribution of sample 1 plane & pin
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29 Table 4 Temperature distribution of heatsink
Sample2
Heatsink plane| Heatsink pin
Sample T‘max T‘max | A T|
) 4V 25.08 25.07 0.01
T 6V 26.01 26.23 0.22
g 1|8V 27.03 26.62 0.41
g 10V 28.41 2791 0.5
e 12V 30.1 2921 0.89
2 jav 25.18 25.25 0.07
6V 26.13 26.09 0.04
8V 26.99 26.37 0.62
% " " " i 10V 29 27.1 1.9
0 20 40 60 80 100
, 12V 30.51 28.54 1.97
Time(sec)
(b) Temperature distribution of sample 2 pin .
Fig. 7 Temperature distribution of sample 2 plane & pin Sample1 VS Sample2
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Fig. 10 Temperature differential distribution of heatsink
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