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Cooling Technique for Electronic Equipments
using a small scale CPL heat pipe
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Abstract

The heat flux on a chip is rapidly increasing with decreasing the size of one. It is necessary to
properly cool the high heat flux chip. One of the promising cooling methods is to apply CPL heat
pipes with porous materials, for example PVA, polyethylene, and powder sintered metal plate and with
microchannels in the evaporator. A small scale CPL heat pipe with PVA as wick was designed and
manufactured. Since the height difference between the evaporator and the condenser is a crucial
parameter in the CPL heat pipes, the performance of the heat pipes depending on the parameter was
investigated. The parameter is higher the performance is better. However, the improvement rate of the
performance does not increase the increase rate of the height. In addition to, the parameter effect
depending on heat input was investigated.
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Fig. 1 The evaporator with PVA channels.
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Fig. 2 Design of the evaporator and PVA channels.
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Fig. 3 (a) The converging minichannels in the front
side and (b) the cooling water passage in the back
side at the condenser.
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Fig. 7 Temperature distributions on the evaporator

with the height differences between the evaporator

and the condenser for the heat input of 20 W.

fr Ao sl
Ml O o
M 2k f

N
off 1_]1 - NR
o P ot
o
=
OlN e

o B

R g
Loy 1213
x
£ o
it

14
o|\
N



2004

F3E 2o

12
)
o

Yl Elo] FH O
o] xaYx|o] o]
Z7F 25 cmY ), Sy
40C7F "olx 123~134T 9]
Atk o] i,
Aol F7|=Tt
H Zo| A o]
MA7F 5719

offt
lo
o
il
B

+ g ofo

> rd Lo o = X0
ot
o

olo dm

B

Wi
Eay
N
—
N
(@]
3
mO

Hup of 30C7F ¥ ¥
Hola Qv o]

g
2 4
™ T
(o)
N
Lo
o
w
®
o,
rfo
k1
% Hr

o] xfell H]

O QK E O AN M Ok 1o O

o
=

52 >
o,

g

i3

ot 8 0
i

o

R

N

N

)
o
fru

5
(o)

(o]
w
1
©

I ng
2

-°

CH o=
%-L-'E:JL_E

(SN
M H

b j
2=

o
o
3
1A

A A ko,
7b 0 el
o]7} {1+l Fig. 8 ‘et

Utk EolA7F 25
emd wf, S9RE 1 omY wiEo oF 50C7F €
o7 67~72C9 LEEXEZ RHol 20 W A
BWoE 100y o golAth 1y oo o]
2 45 cmi} 7.5 cmol| A o] SRR ¥E 65~70C 2
o)zl 25 cmoll A9t A2l zFol7F QL) Eo
Z}7F 25 cmell A 7.5em7bA] A XA Sk
X7} 25 cme] A -9 Aot fle AL
LRI} olm 70T o]tz oA
AsrAZ AA-E FC-T2

o]z} 2.5cm

== )= =]
Sl e RY

o

1245

FEe A9 el AAY 0dld kol
o}

s

_g]

=

110 4

=
o
S

Temperature [°C]
8

©
S
L

h=45cm p—75cm
70 4

60

T T T T T
0 10 20 30 40 50 60

Time [ min. ]

Fig. 8 Temperature distributions on the evaporator
with the height differences between the evaporator

and the condenser for the heat input of 10 W.
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Table 1 Temperature distributions at the evaporator
depending on the height differences for the heat
input of 10 W and 20 W, respectively.
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Fig. 9 Temperature variations of the cooling water
inlet and outlet for the heat input of 20 W.
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