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A performance comparison of heat sink using FEM in the natural convection
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Abstract: The peltier thermoelectric module are used to cool the heat generated by electronic equipment. In order to
increase the efficiency of the peltier thermoelectric module, the heat must be released to the outside. A heat sink is used
to discharge such heat to the outside. in this paper, two types of heat sinks with internal tunnels were designed. And the
heating and cooling performance of the heat sink with internal tunnel structure was compared and analyzed through ANSYS. The
heat sink of the A type had better heat transfer than the heat sink of the B type. Which is about 70% improved.
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Table 1 Thermal properties of ALE061

Densi Thermal Specific Heat Shear
a{g/m?; Conductivity |  Capacity Strength
(Wm'K) (J/g°C) (MPa)
2700 180 0.896 8.7
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Table 2 Minimum thickness of the die casting products

Surface area of die cast High molten light alloy
product(cm’) (Aluminum) (mm)
25 or less 0.8~1.2
25~100 1.2~1.8
100~500 1.8~25
500 or more 25~3.0
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Table 3 Type of surface area

Heat Sink Surface Area(mnt)

Type A 146,624

Type B 108,759
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Table 4 Number of nodes and elements of heat sink

Surface Area(mn’
Heat Sink )
Nodes Elements
Type A 148,173 21,998
Type B 101,614 14,756
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Fig. 3 Compare heating temperature for the heat sink of type
A and type B

Table 5 Temperature of heat sink in the heating

. Temperature Temperature
Heat S min(C) max(C)
Type A 141 150
Type B 143 150
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B(Type-B)©] Al7tell whe £k #shs veEhfic
ok AE 30% Foll 141C7HA] "olx| a1, F4 BE
= Foll 143T7HA] gojde & o= gl 3B

_33_



ol - ofgl

2 g A SEYE 94 Bu TR} $4%
A Woi =] o]i= @4 A7 AHle] & 2 Qo]
e, el e AS 9 5 ow} IR E
Table 3014] SEA=e] o] AHlrhsabelel A

7] Foll At BHAo] BRA] sEQAR
UF ofF 25% 4% Yol dHdE 28] ¥7] otk

T T T T T T T
140+ m g
'.. = A-type
"a * B-type
135 | .o.. l. -
.. ]
Y [ ]
o e _"a
p— L [ ]
D o [ ]
S 130+ e =, i
2 .‘i.z
Qo ° n
25 1 ®o_m 4
o m
o B
*"u
e N
° l-.
4120 | '-.. N
1 1 1 1 1 1 1
0 5 10 15 20 25 30
Time(sec)

Fig. 4 Compare cooling temperature for the heat sink of type

A and type B
Table 6 Temperature of heat sink in the cooling
: Temperature Temperature
Heat Sink min(C) (D)
Type A -12.0 -13.9
Type B -11.9 -13.5
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