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A Study on the Performance Enhancement
of Heat Sink Using Heat pipe

Kwang-youl Lee

Department of Refrigeration and Air-conditioning Engineering

Graduate School of Industry, Pukyong National University

Abstract

The Biggest use purpose .of “heat sink.receives heat that happen from
some parts, it is thing which make protection gainst heat of air middle
through fan consist easily because separating by whole heat-sink equally.
Surface area of heat sink must be structure that can be easily flat should
be wide and blow from fan in case cooling fan is to do. But,
calorification may not be achieved efficiently in case of size of heat sink
must great to satisfy these condition but size of series of biographies

cooling or other heating element is small. Though heat-pipe transports



much ten from very low temperature disparity to comparatively far
distance, it is very effective heat transfer unit, and because structure is
simple, and light, coverage is very wide.

Calorification ability of heat sink may wuse this heat pipe in
enlargement. Before, much researches announced about heat-pipe’s
utilizations for many semi-conductor cooling, research about efficiency
elevation of heat sink that is used human’s life and temporary burial
become close electronic equipment and various product etc. may have to

become much.
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Table 1 Specification of heat sinks.

Type A type B type C type D type
Size (LxWxT)
[mm] 200x 100x30-| 200x 100x26 | 200x 100x30 | 200x 100x26
mm
Number of fins
13 12 13 12
[EA]
Heat transfer
0.18 0.15 0.18 0.15
area [m’]
Applyied PHP X X @) @)
2 ?

1. Heat sink 2. Bolt 3. Thermal insulations 4. Heater

Fig. 1 Cross section test section



Test section

{

Air & =
inlet — 1
—| 1 = Nozule
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F}uw Thermocouples | | Heater ,
straightner limomaster
72 m—
Digital power meter Data logger

nverier

Fig. 2 Schematic diagram-of-experimental apparatus for heat sink with PHP.
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Fig. 3'Specification of heat sinks and PHP.



Table 2 Specification of thermoelectric module.

Thermoelectric module

Maximum current, A 5.3(12 V DC)
Maximum voltage, V 15.4
Maximum capacity, W 56.5
A7 s K 70
Dimension(LxWxH), .mm 40%x40x4.0
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Laptop computer

Data logger
(DR-230)
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27cim 00

F Y
4

Power supply

97cm Cosmetics Refrigerator ‘

Fig. 4 Schematic diagram of experimental apparatus for cosmetics refrigerator.
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Q:56.5W, Vair : 2\m/s
g—— - — ]
320 et
< 5
@ 315 K e S o]
v .
ag)_ 310 Temperature
S —o— A Type
= —a— B Type
305 ¢ —o— C Type
J —o— D Type
300 ! |
0 10 20 30 40 50 60
Time (min)
Fig. 5 Temperature profile of heat sink surface.
Q:56.5W, Vair : 2m/s *—o
< 0.4 réék:::;iﬁii
g 4
S 03 [ o—a] Fo—0O]
2 // O/o——ﬁq_—_ﬁig:ﬂ/ﬂ
s /K o]
3 c/ Thermal resistance
o 0.2
C:U —e— A Type
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E 0.1 —o— C Type
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0.0 T '

0 10 20 30 40 50 60

Time (min)

Fig. 6 Variation of thermal resistance with time.
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295 — 8 i et
. Temperature
X —— Atmosphere
L 290 —* Alype
3 —a— B type
g x —e— Ctype
2 285 —=— Dtype
£ \\
280 B8 —
275

0 10 20 30 40 50 60

Time (min)
Fig. 7 Comparison of the variation of temperature of cold room

using heat sinks.

320

315 0, o o o oo
< //
% 310 g] ;\E/ 0
©
o / Temperature
Q. 305 o —a— Atmosphere
GE) —e— Atype
~ —a— B type

300 C type

—8— Dtype

H\L‘_‘_W—A\
295 Lot S
0 10 20 30 40 50 60

Time (min)

Fig. 7 Comparison of the variation of heating surface temperature using heat sinks.
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Fig. 9 Comparison of the variation of cooling surface temperature using

heat sinks.

Fig. 10 Infrared thermal image for variation of temperature of heat

sink surface.
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