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ABSTRACT

A numerical study is conducted to examine the effect of applying two designs of
symmetric trapezoidal perforations on three types of air cooled heat sinks which
are circular pin fin, 4 sides polygon pin fin and elliptic pin fin. This study was
conducted by using (ANSYS FLUENT 14.0) which depends on the principles of
Computational Fluid Dynamic (CFD) in solving mathematical equations, moreover
the validation applied according to the date of experimental research for circular

pin fin heat sink and under same boundary conditions.

The examined models of heat sinks have same area of base which equal (50mm X
50mm) and same fins height (10mm), more over the number of fins in each model
were equal (64pins) and they are on inline configuration , also the applied velocity
range was (6.5m/s-14m/s) which make the flow within turbulent range and ambient
temperature supposed to be 25°C, from the other side. The perforations took
symmetrical trapezoidal shape and the length of the base equal (0.3mm) weheras
the length of the top was equal (Imm) while the height was (Smm) in the first
design and (10mm) in the second design which is equal to the height of pins in all

examined models.

Grid Independent Test was applied to all examined models while the range of
elements were from 100000 to 1500000 which represent the MESH. The program

depends on dividing the tested model upon finite volume theory.

Lastly, the results show that the lowest pressure drop was in longitudinal
perforated circular pin fin heat sink, from the other side the highest pressure drop
was indicated with perforated 4 side polygon pin fin heat sink, moreover all types
of elliptic pin fin heat sink shows acceptable values of pressure drop. In term of

heat dissipation rate, longitudinal perforated elliptic pin fin heat sink shows the



highest values of heat dissipation rate while the worst model represented by solid
circular pin fin heat sink. After comparing between all models, we found that the
best model was the longitudinal perforated Elliptic pin fin heat sink because it

shows relatively low pressure drop and the highest heat dissipation rate.
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