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Cooling effect of an electronic module with a variation

of the inlet air temperature

o &* T B
Jin-Ho Lee,  Seong-Hoon Cho
ABSTRACT

The conjugate heat transfer from a protruding module in a horizontal channel with a variation of air
temperature is experimentally investigated. It is an aim of this study is to estimate temperature difference
between a module and air. This study is performed with a variation of parameters that are air temperatures( T

=25C~55 1), thermal resistance( R, =158 K/W ), air velocities ( V;=01m/s~15m/s), and input power (@=3

W, TW).

The results show that as the thermal resistance increases, the effect of air temperatures are decreased. And

input power was most effective parameter on the temperature difference between a module and air.

#0718 Inlet air temperature( Y4 57) 2% ), Thermal resistance( A3} ), Module( Z8), Input power(YEHEZH),

Horizontal channel(=%Ald )
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[Fig. 1] Structural levels of an electronic computer

39 FAHE7t S71ETE U Sk "ok o]
2 8 HAAFue] AHEAN g a7EHe ¢
2 71ESAR e ARtk watA ol Azt
A7t AR AFE F UEE HFH €A
AE sfokgitt. o]yt Fobg FAk7) A electronic
packaging )olg} 3P, 1 AA 45 welA Fig. 1
T} Zo| 4gAZE FEEh

Fig. 1& AR $2E 7HE3iAZl adog
A AAHchip), EE(module), PCB (Printed Circuit
Board)$}t AlzEl(system)e] 4942 A a4
t g3 38ty 337 7149 YL B8 A
328 AFsle e 2Zo2A grERY 4}
£ PHA7)In A5 AES Sl 7] FRE
#7120l Ak H7|A ol EHE AAE FOs)
7] 913 o] TR0} 3, o] v} AAE
ok H7IAE EEolE dth IREL ME
UE PSS AvjHes AZs] Y3 e
Z 749 PCBYl A&Ech 53 PCBE 7A4E Al

2R1E Be AR AFH Tk
Aoz FAAAS 7EAQ EAL 4719 4
oA 7zl ol At 2xE LTS W
oA ZAEd 4 A=FE RS HAske Aol
E3), 1237 =2H7] AF AR A
© 34 £(PCB)Y #4o] ul$- FL3th

AR oy AFre A FFemd)
oalA ZA #HHET Nelson SV Ao oJawl
AR AF2Eg AALzRt 10TEY wvi
HER] FHE 50% ol Tadhe Ao ¢4
A Qo) E=3 WA AR Gunction) oA B
LEE HIEA Y s A FFE A=
2 AEESE 2R3 F83 8Rlo] "ok ag=
2 AR FUAREE AYEe < 8~120TC
ojgtz, TAHEE 150C(HH) )8tz FAAMAHF Tt
22 2 R P S B P I < i 15 b |
nAe gEadel ;S ZEHQ oyt HAsiH,
o] @EAE W= o] A LY w¢ F&
3 Aol

AR WARA S &5 Al2EHe FEA, A8
A aEn BAY & nEEE o 24T AP
e ZAUFET7IEZEAo] M A o
ot zevh a¥HERA S A AEFAE HE
53 £ € AdREAD e mydesA
AT ¢ A& Aotk Iz EF8la oA
oo &3 ATE v mIFIEE old g ATt
Fasjt.

EgoA 2Agt d3ke Fig. 1949 2o] o
ARE B3 Y37z gl Fo @de
e B BN F99 372 FY HsAs
FEAH Qo )F VOAREAALS F3) 714
2

A=Y F oA A9 Base Bgad

lo & ox

F2A7 %537 AU LS00 72) /265



rr
Ho
~~
40
i
Ok
Jok
I
Mo

Air Flow
V//

[Fig. 2] Heat transfer paths from a simulated module to
the channel air flow
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[Table 1] Experimental Condition

Parameter

Condition

Input power (Q)

30, 70 W

Inlet velocity (Vi)

0.1, 0.3, 0.5, 1.0, 1.5 m/s

Inlet air temperature(7;)

25, 30, 35, 40, 45,

50, 55 T
Module support
resistance (Rc) 158
Reynolds number (Re) 200 ~ 3000
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