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Numerical Analysis on Cooling Characteristics of the Heat Sink for
Amplifier

Jae-Hyeong Seo' and Moo-Yeon Lee”
'School of Mechanical Engineering, Dong-A University

2 o QL HAFA A S EAAL PAEAE FX o2 Ashs Aol JEAAY] dd
A5 A Slste] 8 FAAA ZR e ANSYSS) A GRS AMgsle] il slegae] A i,
1 A e me gAY %S ndslgnt AdHoR EAAY Junctiont SR A A 2 B A5t
%vﬂ—E— 1 mmolA 3 mmz 5718 1 w2t AL 0.764°C/Wel A 0.739°C/W
ol A 20742 F7 el wel AL 1.254°C/Well A 0610°C/W= 4= it

Abstract The objective of this study is to numerically investigate the cooling characteristics of the heat sink as a
cooling device for the amplifier. In order to analyze the heat transfer performances of the heat sink, the steady-state
thermal model of the ANSYS software was used and analyzed with the fin thickness, fin pitch and fin number of
the heat sink. As a result, the temperature at the junction of heat sink was decreased with the increase of fin thickness
and fin number. In addition, the thermal resistances of the heat sinks were enhanced from 0.764°C/W to 0.739°C/W
and 1.254°C/W to 0.610°C/W, respectively, with the increase of the fin thickness from 1 mm to 3 mm and fin number
from 9 to 20, respectively.
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[Fig. 11 Configurations of the heat sink
(a)Dimension (LxWxH) (b)Picture
[Table 11 Properties of the heat sink
Material Aluminum
Thermal conductivity (W/mm - °C) 5432x10°
Density (kg/mm’) 21
Specific heat (mJ/kg - °C) 951x10°
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[Table 2] Specifications of the heat sink

Model

Specifications ML | M2 | M3 | M4 | M5 | M6

Size

L.236xW78xH38
(mm)

Fin pitch

5.067 4 6.909 95
(mm)

Fin number

(EA) 16 20 12 9

Fin thickness
(mm)

Base fin
thickness 5
(mm)

Volume (mm)| 214350 | 339640 | 467880 | 401530 | 277740 | 231310

1\(/[};5)8 0576 | 0913 | 1258 | 1.080 | 0.747 | 0622

[Table 3] Initial and boundary conditions

Heat flux (W/mm’) 5.432x10 "
Ambient temperature (°C) 21
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[Fig. 2] Temperature distribution characteristics of the
heat sink with variations of the fin pitch, fin
number and fin thickness
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[Fig. 3] Heat transfer characteristics of the heat sink
with variations of the fin pitch and fin number
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