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Abstract In recent years, the amount of heat generated inside of the computer has more increased because of high
performance, multi-function, miniaturization and light weight. It is necessary to control the effective heat generation
to improve performance and life extension of the computer. In this study, thermoelectric cooling system was
manufactured using thermoelectric module and was attached to computer in order to control the heat generated inside
computer. And the temperature distributions inside computer were experimentally measured and compared with and
without thermoelectric cooling system to investigate the effect of cooling system. Also, to estimate the new cooling
system which can substitute for the existing computer cooling system, temperature distributions inside computer were
calculated by numerical analysis when there was no cooling system and was applied only cooling system to computer.

Key Words : Heat Generation, Numerical Analysis, Temperature Distribution, Thermoelectric Cooling System

1. M2 Aes 2 WA 2=dlo] HiEA] F gt A FE oA

7V F83% 21 F9 Ul CPUE ¥ S slssta

Aol AFE = st=dofet AZES Y F U] & Ag=aladitoln) dlo|E a2 s x| 1w
WA 1d53e a7ata o, CPU, GPU, HDD,  9< Aloabx] ®ald Bhwst AF7} dAlste] o}
Power Supply 9] F-#olA wdao] AEHH R 71 dAenE AFAA 7]7]9] ASS AsIAZ Wk ol
shal, A B RUE= &9 - ARSE o, Yol g 7)7)9) 498 ©@EA)71t CPUY FAE&%71 10T
7F RUE e} ZAZE dAStE I gl FAlOIth o= A Yol wlg} o] B 1 ~ 3% AEEi, 1Y
2 SRt M B Aol WA wiiel] ¢ WD uge 50%04 Ak el 21 718 BEE 7

e

w2010 % sk e A dE wol AT HIS.

Corresponding Author : Ho-Dong Yang(Jeonnam Provincial College)

Tel: +82-61-380-8638 email: hdyang77@naver.com

Received December 19, 2014 Revised January 7, 2015 Accepted January 8, 2015

*

43



FFAS &84 A16A RS, 2015

2L g = WHAEe dE wES] f%
(Heat Sink)¥} Wdste] WdE F7] 98
(Cooling Fan)& -2+519] a1, Gd 4}
Z1iAE A 57] fl%
SHA &8A1717] Sl s o
A BAAE do] WAHO R HYH = As WA
3] 93 dEAE ARSI

Aol ARgE FHaxte] 71ETE2E Fig. 2 Y
EhQlar, Al 2 2dme Taple 1[5]0l] YehAch &
A 2ate] Hs]-&Ag-e 155Vel At AFE o EA4
A ARGl = DA Al 7} A @A sl
sl Hd) FAgRT e 12V AgE FFAY
w425 T3 Arteteh wdw Yo ALg
Wl AYe Table 201 UERSoH, dubao
AFE A o] AMgshs Whuls) £ENS HE

guls 10
DC 12V, 0.3AS FF3lo] ZEA A

f

£ fofn oy

].

of

Cooling fan

Heat sink

r

Insulator

Heat sink

Flow fan

- R e— B —— Cooling F:
— ~ o a— Cooling Fan

- Heat Sink

Thermoelectric

J Module

-

F =

L FlowFan

(b)

[Fig. 1] (a)Photograph and (b)schematic diagram of
cooling system using thermoelectric module
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[Fig. 2] Schematic diagram of thermoelectric module

[Table 1] Specifications of thermoelectric module

Specifications(HVING040) Unit Value
Quax W 53
Tax A 6.0
Vinax \4 155
ATmax C 2
Weight g 2321
o Tope semoondbiion peir 8
Dimensions mm X mm x mm | 40 x 40 x 4.0
[Table 2] Specifications of heat sinks
Specifications Heat side Cold side
Material Al-alloy 60series Al-alloy 60series
Weight H0g 300g
Type Fin Fin
Dimensions 190mm x 125mm % 40mm | 130mm x 95mm * 25mm
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[Table 3] Specifications of the computer

Items Specification

CPU Intel Core™ 2 Quad processor Q9300
Graphic Card nVidia Geforce 8600 GT 512MB

HDD 500GB(7200rpm S-ATA2)

300W
390mm x 360mm % 170mm

Power Supply
Dimensions

(i

0000000

PC for temperature
measurement

[Fig. 3] Schematic diagram of experimental apparatus
for temperature measurement inside the computer
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[Fig. 4] Schematic diagram of points for temperature
measurement inside the computer
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[Fig. 8] Result of temperature distribution in computer
using thermoelectric cooling system
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[Fig. 10] Result of numerical analysis on temperature
distribution in computer
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[Fig. 11] Comparison between results of temperature
distribution by numerical analysis and
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[Fig. 12] Result of numerical analysis on temperature
distribution in computer removed cooling
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[Fig. 14] Comparison between numerical results of
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