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Abstract This study examined the numerical analysis results with respect to the thermal behavior of a natural
convection cooled pin-fin heat sink. The heat sink consisted of pin fins integrated with plate fins. The heat sinks were
designed with two different types to fit the limited internal space. The two types of heat sinks designed were analyzed
using the ANSYS software package, and the numerical analysis results were compared with the cooling performance
of the two types of heat sinks. The results of the simulation were analyzed according to the temperature distribution
and air flow characteristics, heat flux etc. This study examined the correlation of the cooling performance with the
heat sink internal structure and fin shape. FEM (Finite Element Method) confirmed the cooling performance of heat
sink type A under natural convection conditions as the best results. The results of the numerical simulation showed
that the heat sink type A shape showed an approximately 70 percent better heat transfer rate with natural convection

than that of type B.
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[Fig. 2] Type of heat sink with internal structure
(a) type A (b) type B
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[Table 1] Thermal properties of AL6061

Densi Thermal Specific Heat Shear
(kg/?nts}; Conductivity Capacity Strength
(W/m-K) (J/g—°C) (MPa)
2700 180 0.896 .7
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[Table 2] Minimum thickness of the die casting

products[16]
Surface area of die cast High molten light alloy
product(cm’) (Aluminum) (mm)
25 or less 08~1.2
25~100 12~18
100~500 1.8~25
500 or more 25~30

[Table 3] Type of surface area

Heat Sink
Type A
Type B

Surface Area(mm’)
146,624
108759
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[Fig. 3] Temperature distribution of heat sink
(@) type A (b) type B

[Fig. 2] Elements of heat sink [Table 5] Temperature of heat sink

(a) type A (b) type B . Temperature Temperature
Heat Sink " o .
min(C) max(TC)
[Table 4] Number of nodes and elements of heat sink Type A -11.44 -11.19
. Heat Sink Type B -12.05 -11.92
Heat Sink Nodes Elements
Type A 148173 21,998 ) . . B
Type B 101,614 14756 Fig. 3 (@& 84 A(Type-A)¢] 3| EA A =i ¥
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[Fig. 4] Heat flux of heat sink

(a) type A (b) type B
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