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Computational Simulation of Heat flow phenomena
in Newly Designed Heat Sinks
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Abstract For improvement of heat dissipation performance, heat analysis is conducted on the newly designed
heat sinks under two convection conditions by using computational fluid dynamics(CFD). Three types of heat
sink, plate, wave and top vented wave, are used, and convection conditions are the variations of gravity
direction at natural convection and of fan location at forced convection. The results of analysis showed that
the heat resistances of top vented wave heat sink were 0.17°C/W(forced convection) and 0.48°C/W(natural
convection). In the case of natural convection, gravity direction affected heat flow change, and protection
against Heat performance was superior in case of z-axis gravity direction. Under the forced convection, all the
heat sinks revealed superior thermal characteristics in the fan position of z-axis rather than y-axis. In this
study, it was observed that the top vented wave type heat sink showed the best ability of heat radiation

comparing with the others.

Key words heat sink, heat conductivity, natural convection, forced convection.
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Table 2. Experimental condition of the computational

simulation.

Heat source

400 watts(60X 60X 6 mm)

Convection

NaturalForced
(3,000 rpm, 0.173 CMM)

Distance between fan and
Heat Sink

10 mm

Flow regime

Turbulent flow
(zero equation)

Ambient Temp.

20°C

Number of iteration

100

Mesh type Hexa unstructured
Mesh parameters Normal
Convergence of parameters | Flow : 1.0 E-3,

Energy : 1.0 E-7
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Fig. 1. The newly designed heat sink for computational simulation. (a) Plate type, (b) Wave type(I), (c) Wave type(1l), (d) Top

vented wave type.

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

Type Plate Wave(I) Wave(II) Top vented wave
No. of fin(ea) 56 30 34 34
Fin thickness(mm) 1.207 1 1 1
Top vent length(mm) 4.6
The dimension of heat sink a Xb Xc(height: mm) 119X 119X 60 119X 119X 60 162X 162X 60 162X 162X 60
Material base - Al 6063  base - Al 6063  base - Al 6063  base - Al 6063
fin - Al 1050 fin - Al 1050 fin - Al 1050 fin - Al 1050
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Fig. 2. Distribution diagram of heat flow(a~d) and air flow(e~h) according to y-gravity direction in natural convection. (a), (e)
Plate type, (b), (f) Wave type(I), (c), (g) Wave type(1l), (d), (h) Top vented wave type
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Fig. 3. Distribution diagram of heat flow(a~d) and air flow(e~h) according to z-gravity direction in natural convection. (a), (e)
Plate type, (b), (f) Wave type(I), (c), (g) Wave type(II), (d), (h) Top vented wave type
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Fig. 4. The thermal resistance of the center and the surface of all heat sinks according to gravity direction at natural convection.

(a) y-axis gravity direction, (b) z-axis gravity direction
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Fig. 5. Distribution diagram of heat flow and air flow according to y-axis fan location in forced convection. (a), () Plate type,
(b), (f) Wave type(I), (c), (g) Wave type(Il), (d), (h) Top vented wave type
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Fig. 6. Distribution diagram of heat flow and air flow according to z-axis fan location in forced convection. (a), (e) Plate type,
b), (f) Wave type(l), (c), (g) Wave type(Il), (d), (h) Top vented wave type
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