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Turbulent Heat Transfer Enhancement in a Channel with Winglet Vortex Generator
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Abstract

The paper presents an experimental study on heat
transfer enhancement and friction loss for turbulent airflow
through a constant surface heat flux on the upper plate of
the channel for Reynolds number ranging from 5000 to
25,000. Measurements are carried out for the rectangular
channel of aspect ratio, AR = 10 and height, H =
with the winglet to channel height ratio, b/H = 0.4. The ten
pair rectangular winglets arranged with attack angles (@) of

30 mm

30°, 45° and 60° are mounted at the entrance of the lower
wall of the tested channel to create multiple vortex flows
at the entry. The heat transfer and pressure drop in the
channel are presented in terms of Nusselt number (Nu) and
friction factor (f), respectively. The experimental results
show that the use of the winglets leads to a considerable
increase in heat transfer coefficient and friction factor in
comparison with the smooth channel. The largest attack
angle a = 60° provides higher heat transfer and friction
factor than the o = 45° and 30° ones.
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