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Numerical Convection Analysis of Turbulent Flow in a Channel with Delta-
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Abstract

A numerical study has been conducted to examine the turbulent flow and heat transfer
behaviors in a channel with delta-winglets (DW) placed only on the lower wall. A uniform heat-flux
condition is applied only to the lower wall while the upper wall is insulated. The DW parameters
includes five winglet-to-channel height ratios or blockage ratios, b/H=Bg= 0.1, 0.15, 0.2, 0.25 and 0.3
while its longitudinal and transverse pitch ratio (P =Pg=1) including a single attack angle (a= 45°) are
kept constant. The computations are based on the finite volume method with the SIMPLE algorithm
for the airflow rate in terms of Reynolds numbers ranging from 3000 to 20,000. The numerical result
reveals that several pairs of counter-rotating vortices caused by the DW can induce
impingement/attachment flows on the wall leading to greater increase in heat transfer in the channel.
In addition, the increment of By values leads to the increase in heat transfer and friction loss.

Keywords: heat transfer; channel flow; delta-winglet; turbulent flow; numerical analysis.
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