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Thermal Analysis of Heat Sink Models using CFD simulation
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Abstract Thermal analysis of new designed heat-sink models was carried out according to the natural and
the forced convection using computational fluid dynamics(CFD). Heat resistance of wave type, top vented wave
type and plate type of heat sink was compared with each other. As the direction of fin and air flow are
vertical(z-axis), it is shown that radiant heat performance of all of heat sinks was superior than other
experimental conditions. Especially, the heat resistance of top vented wave heat sink was 0.17°C/W(forced
convection) and 0.48°C/W(natural convection). The radiant heat performance of heat sink was increased with
increasing the height of fin and the width of fin pitch.

Key words heat sink, CFD, heat resistance, radiant heat performance.
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Fig. 1. Schematic diagram o heat sinks. (a) Plate type, (b) Wave type, (c) Top vented wave type

Table 1. The shape dimension of heat sinks and their materials

Type Plate Wave Top vented wave
No. of fin(ea) 54 34 34
Fin thickness(mm) 1.207 1 . 1
fin height(mm) 38 43 ~ 60 43 ~ 60
fin pitch(mm) 1.8 1.8
Top vent length(mm) 4.6
Surface Area of radiant hea(m?) 0.24 0.24
The dimension heat sink a> bXc(mm) 119X 119X 60 119X 119X 60 119X 119X 60
Material base - Al 6063 bgf\e_- Aﬁl 1%%%3 bgie-_ ,?11 1%%%3
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Table 2. Experimental condition of the computational
simulation,

Heat source 400 watts(60X 60X 6 mm)

Natural, Forced (3,000 rpm,

Convection 0.173 CMM)

Distance between fan and

Heat Sink 10 mm

Turbulent flow
(zero equation)

20°C
100

Hexa unstructured

Flow regime

Ambient Temp.
Number of iteration
Mesh type

Mesh parameters Normal

Flow : 1.0x107,

C of parameters
onvergence of parameter: Energy : 1.0x107
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Fig. 2. Thermal resistance of heat sinks according to location Fig. 4. Distribution diagram of heat flow with heat radiated
change of heat sink in convection conditions. (a) natural area of heat sink. (a), (b) wave heat sink, (c), (d) top vented
convection, (b) forced convection wave heat sink

Fig. 3. Distribution diagram of heat flow according to fin pitch of wave heat sink at a gravity of z-axis in natural convection
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Fig. 5. Temperature distributions of heat sinks with change of
heat radiated area. (a) wave heat sink, (b) top vented wave
heat sink
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