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An Experimental Investigation of Free Convection Cooling

of Electronic Equipment (2nd Report)

Masahide MivamoTo, Yasuo KaToH, Junji KtriMa and Masaichi SAKATA

Abstract

In the present experiment, the following two types of the cabinet were used to study free convection
cooling of electronic conponents on a PWB  (Printed-wiring-board, with fins or without fins).
Case 1. Small holes for ventilation were made in the front-side panel and the bottom panels of the
cabinet.
Case 2. Small holes for ventilation were made in the top panel and the bottom panel of the cabinet.
It seemed that the space between the PWB and the side panels of the cabinet (corresponding to ven-
tilating area ratio of 12% in the present experiment) was an important factor for ventilation cooling.
The hottest temperature on the PWB inside the Case | cabinet was lower than inside the Case 2 cabinet

with the same ventilating area ratio. In the Case 2 cabinet, a local spot on the PWB could be cooled
intensively by the fresh air from the hole in the bottom panel.
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Fig. 2 An example of the top and bottom
panels with ventilating holes
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Fig. 3 (a) Schematic diagram of flow visu-
alization apparatus
(b) Smoke supplying simple instrument

Vol. 356 No. 1 (1984)

EABE - nEERA - BRES - HEE—

A LEBOMBKTHD . KO v —Fh@% H 7
AEGTAY o MPIRCH, £+ R, POX YT
¥PHEOH5CHBLTHS. b r—vlk, X0
4 Fig. 3(b) OB ErHVTF v+ Xy PN
AR,

gEmY, DTFoXsci{TinoTe.

FE [ LRI - v EERE AR v DR EROBD
et U THHAE D Q R4 A3 ¥, B L
74 VM GIEE S LTI WA DF vy ERy b
%%B@Zﬁﬁiﬂllﬁ%ﬁo 7.

FEL [ Tik, KIA~F L LEE AR LVOERERD
PR i L CRROMER 17 - 7.

SHIBRENER, ThZhoMplexL TF +»
Ex oy MHXYEEDRHOFRLE T8 1o,

R, SHABHANE, RESHKEER LRDK
1 Bt L.

3. EBERRUER

Fig. 4 (ZBE 1) 12, Biotk Ry=23.6% D&HT,
Rp=1.03% 2100% (&B) B3Il L EDOFRE

T T T T T T T

60 FiFg/%) T(°C)
Fialq. _

571001 ™ " T hyithout
¢11.03 B FINS
sT100 TR Tw
411.03 _

sof [+1100]™ T v 1

| BRI
&
2
1 40
o d
=
i
[+
30
20
10

Fig. 4 Comparison of Hot Spot temperatur
(Ty—T,) and Top temperature (T x—T..)
between Ry of 100% and 1.03% (Ry=
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Fig. 5 Relation between supplied power @ and
Hot Spot temperature (Ty—T.) in the
case without fins

Toz LERT,

(21) 21
80 [ JRu.Rr(%) A
o Tag— e -
701 0| wirn '/ y
100 v
60+
Os0t
s
=401
b o
T30l Z
20+ / ,// -
10 g/ -
owX._ . .. . . .
0 5 Q (w) 10 15

Fig. 6 The effects of fin on the relation be-
tween supplied power @ and Hot Spot
temperature (T'y—T,) in the case of Ry
:RRZO% and RU=RR=|.00%
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Fig. 7 Relation between ventilating area ratio
R and Hot Spot temperature (Ty—T.),
for @=15W (without fins, with fins)
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Fig. 8 Temperature distribution on the PWB (in X direction at Z=100mm)
(@ in the case of ventilating holes on front and bottom panels without fins
(b) in the case of ventilating holes on bottom and top panels with fins
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Fig. 9 Relation between supplied power  and Fig. 10 Relation between supplied power @
Hot Spot temperature (T, —T.) in the and Exit temperature (Tx— 7))
case of Ry=12.1%, Rr=0.1% and re-
verse

(8 Rp=100%, Ry=23.6% (WITHOUT FINS)

() Rg=Ry=12.1% (WITHOUT FINS) () Rrg=Ry=1,7% (WITHOUT FINS)

() Rg=Ry~—12.1% (WITH FINS) (f) Re=Ry=1.7% (WITH FINS)
Photo. 1 (a)-(f) Flow pattern in the cabinet (35 mm F 2.0 ASA 200 F2 0 1,/4sec)
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