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Thermal characteristics in round, tube fitted with rectangular-winglet tape
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Abstract

The article presents an investigation of the effect of rectangular-winglet tape (RWT) insert on
he;t transfer and pressure loss behaviors in a constant heat fluxed tube. The effect of pertinent RWT
parameters such as four winglet attack angle (& = 30°, 45°, 60° and 90°) at a single relative winglet
height (BR=0.3) and relative winglet pitch (PR=3) on thermal characteristics is examined. The aim at
using the RWT inserted is to create longitudinal vortex flow in the tube to help increase the

turbulence intensity leading to higher heat®transfer enhancement. The measurements have been
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conducted for the airflow rate based on Reynolds numbers (Re) in the turbulent regime from 4200 to

25,900. The experiments using the plain tube and the tubes with RWTs were also carried out for

assessment. The experimental results reveal that the RWT can considerably enhance the heat transfer

rate up to 3.68 times above the plain tube whereas the friction factor is up to 27.49 times. The RWT

with & = 60° yields the maximum Nusselt number (Nu) and friction factor (f) but the one with a = 30°

provides the highest thermal performance of about 1.5 at lower Re.

Keywords: Heat transfer, Rectangular winglet, Vortex generator, Friction loss, Thermal performance.
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