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Abstract

In this study numerical investigation on hydrodynamic and forced convection heat transfer in
a rectangular horizontal duct have been studied. Heat sources were cross rectangular ribs with
small aspect ratio and uniform heat flux under turbulent regime. The purpose of this study is
application of a passive method to increase rate of heat transfer from the ribs. Geometry and
the physics of the problem are similar to cooling of electronic boards. Therefore three
rectangular ribs established along the width of the channel with specified distance from each
other. Between ribs some vortexes were appeared which in general were acted as heat traps
and thus reduced heat transfer rate. These thermal resistances should be neutralized by
applying heat transfer enhancement methods. Due to low pressure of these areas in
comparison with their surrounding environment, establishing holes between the ribs is an
appropriate method to vanish the heat traps. Actually, by applying holes between the ribs,
some distortions in the vortex patterns are made and an enhancement in the heat transfer due
to existence of secondary flows, are made subsequently. These phenomena are occurred
without any outsource energies. This method classified as passive method. Numerical
simulation for assumed geometry is performed by solving governing equations in finite
volume with Phoenics software. The obtained simulated results indicate good agreements
with experimental investigations that have been reported by other researchers. In this work,
the main air flow has been produced in two cases of suction and blowing from fan inside of
channel. Comparison of these cases has performed to different behavior of pressure gradient
effect on heat transfer phenomenon. Comparisen between plain and passive cases shows that
a performance evaluation criterion (PEC)/1s highly dependant on the holes geometric
parameters, specially their numbers and arrangements.



