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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

3 mm$! 3EAA M3 3|4 ndz 1
M4 s 2o Als Fg v)as]
kg 2 1.080 kg= M4 Zo] M3 22

A eFo] 7F43kA% Junctiont-

b Eee ¢ %

A7)

o
2o
ES
R

N
ol
k"
&

o o x|k omx X
1o

o o off pet

o M
X go
2
oo
i
ilt‘
o it

o
g

pass
o
H O

ue -y oo [
il [

w

&

_1‘.&
i)
rx A
e oX
o

¢

=

ol
Qo
&2

1o o2 B o o ox
(m
o>

1u

o2
K
oo
ol

2
-1

2
yg Mg
T rr

o

¢

tjo

= e lo
=

e Eoue

2

.
2

ol
of (m mg
o

ox
o

950

MNFE 9 12, 16, 202 F7Hgol wi} s|EAN=
2LEE 1464 °C, 1183 °C, %59 °C, 820

Junction- 2%+
CE 23k
. BEA A A FAE 1 mmolA 3mmZE Sl
we} AL 0.764 °C/Well A1 0.739 °C/W= 3%
EEANT, A NFE INA 2002 FTHel| w
g FA 2 1.254 ‘C/Well A 0610 °C/W= 51%
&= At
o

R EREE KRR

T S7 EYE A

z‘;o]:

1“;,_]

FPA7)7] A

2Pk wHolt,

=
2
T

References

T. K Lim, H S. Lee, J. P. Won, J. W. Cho, M. Y. Lee,
"Study on the Performance Characteristics of the
Thermosyphon Used for the Vehicle Operated at Low
Temperature  Conditions”,  Journal of the Korea
Academia-Industrial cooperation Society, Vol. 13, No. 2,
pp. 510-515, 2012.

DOL: http://dx.doi.org/10.5762/KAIS.2012.13.2.510

Y. H. Jung, D. R. Lee, "The Study on Heat Radiation
Performance of the Heat Sink for Power Amplifier Use”,
Proc. of the SAREK Summer Annual Meeting, pp
1145-1150, 2011.

J. H Kim, G. W. Lee, "Effect of the variation of base
thickness on the heat release performance of the heat
sink”,  Journal of the Korea Academia—Industrial
cooperation Society, Vol. 15, No. 8, pp. 4749-4755, 2014.
DOL: http://dx.doi.org/10.5762/KAIS.2014.15.8.4749

J. H Kim, J. H Yun, C. S. Lee, "An Experimental Study
on the Thermal Resistance Characteristics for Various
Types of Heat Sinks”, Korean Journal o
Air-Conditioning and Refrigeration Engineering, Vol. 14,
No. 8, pp.676-632, 2002.

S. H. Ryu, J. K Hong, C. S. Won, H. K. Ahn, D. Y. Han,
"Thermal Distribution Modeling of IGBT with heatsink
areas”, Proc. of KIEEME Summer Annual Meeting, pp.
30-31, 2008.

S. C. Lim, M. H. Lee, K. M. Kang, "Thermal Analysis of
Heat Sink Models using CFD simulation”, Korean Journal
of Materials Research, Vol. 15, no. 12, pp. 829-832, 2005.
DOL: http://dx.doi.org/10.3740/MRSK.2005.15.12.829




M X E(Jae-Hyeong Seo) [H3]9]

020084 2€ : Foljsta 7)AE}
7} (F8Ah

02011 2€ : Folistu 7]AFst
3 (T34

2011 3¢€ ~ &A : Folfgm
NNAEE (FaALA)

<HAEoR
&7 At dad, d/2d A, A
0| 2 H(Moo-Yeon Lee) ENGEE

020109 2¢ : moiga 7)AEE
5 (A

e 2011d 2¢ ~ 20129 8¥ : AE
ARE A7 At

02012 9¢¥ ~ &A) : Folsw
7IAE 8T} w4

951



