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Flow and Heat Transfer Simulations in Round Tube with Truncated Pyramids
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Abstract

This work presents a numerical study on heat transfer augmentation in a circular tube inserted
with truncated-pyramid turbulators. The computations are based on a three dimensional turbulent
fully developed periodical flow by using air as the test fluid for Reynolds number ranging from 3,000
to 20,000. The pyramid inserted into the circular tube is cut at its tip where three pyramid bases are
set to square, hexagonal and octagonal shapes. The investigations of heat transfer and pressure drop
are, respectively, displayed in forms of Nusselt number (Nu) and friction factor (f). As per numerical
results, it is found that the use of pyramid turbulators provides higher heat transfer rate than the case
of smooth tube. The hexagonal one yields higher heat transfer rate than other shapes meanwhile it
also increases considerably higher pressure drop.

Keywords: numerical simulation; heat transfer; pyramid; heat exchanger tube; turbulent flow.
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