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Thermal Characteristics in a Square-Duct Heat Exchanger with Winglets

Placed in Central Core Flow
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Abstract
This work presents the effect of winglet vortex
generators on heat transfer and thermal performance

enhancement of a square-duct heat exchanger. In the

present work, the winglet with a three different attack
angle (A=30° 45° and 60°) and three different winglet-
height or blockage ratios (BR=e/H=0.05 0.10and 0.15)
atfixed winglet pitch ratios (PR=P/H=1.0)were inserted
diagonallyand placed in the core flow area into the
test duct.The experiment was carried out in a uniform
wall heat flux tube by varying turbulent airflow for
Reynolds number (Re) ranging from 6000-26,000.The
experimental results for the winglet at various
parameters were evaluated and compared with those
for the smooth tube.The measurement reveals that
the winglet provides a considerable increase in the
Nusselt number(Nu) and friction factor (f) above the
smoothduct. The Nu and f increase with the increment
of d and BR. The average Nu and ffor the winglet with
various parameters are in the range of 1.55-2.29 and
2.27-8.48 times above the plain tube, respectively.
The maximum thermal enhancement factor for using
winglet tabulators is 1.49 at Re=6500, d=30° and
BR=0.1.

Keywords: heat exchanger,square-duct,winglets
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