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ABSTRACT

Project code: TRG4580073

Project Title: The numerical study of the enhancement of the heat transfer rate of the flat
rectangular fin in pulsating flow

Investigator: Lt.Col.Dr. Anotai Suksangpanomrung

E-mail: asuksang@crma.ac.th

Project Period: 1 July 2545 — 31 December 2547

This research was to study the heat transfer enhancement of rectangular fin using the
computational fluid dynamics and heat transfer in two and three-dimensional domain. The
main purpose was to reduce the length of recirculation zone on the surface of the
rectangular fin and increase the heat transfer rate. A pulsating flow with sinusoidal pattern
is introduced at the inlet with varying frequency and amplitude.

The results from the simulation showed that both frequency and amplitude affect
the length of recirculation flow and the heat transfer enhancement. For the long rectangular
fin, in two-dimensional steady flow regime, varying the frequency and amplitude of the
pulsating flow would introduce an instability to the flow and force the flow to become
unsteady with the formation of shedding vortex. The two-dimensional simulation of unsteady
flow over long rectangular fin at Reynolds number of 1000 showed that the shedding
vortices characteristic was controlled by the pulsating frequency. Increasing the pulsating
frequency created the high temperature concentration downstream and close to the wall.
This was due to the interaction between small vortices in the shear layer created from the
pulsating frequency. The interaction of small vortices resulted in to the secondary shear
layer which acted as a barrier between hot surface and cool fluids. The two and three-
dimensional simulation of flow and heat transfer over the multiple heated block indicated
that the spacing between each block and the blockage ratio play an important role in heat
transfer. When the incoming flow is perturbed by the sinusoidal wave, the result was at the
same trend as the single long rectangular fin. The optimal frequency is found to be about 2-

3 time of the characteristics frequency of the flow.
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