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Abstract

The research presents the simulations study on heat transfer, pressure loss and thermal enhancement
factor characteristics in a round tube fitted repeatedly with inclined octagonal rings under a uniform wall heat
flux. Periodically inclined octagonal rings are mounted into the tube with a view to generating longitudinal
vortex flows that assist to increase the heat transfer rate of the tube. The airflow rate in the form of Reynolds

number (Re) is ranging from 4000 to 20000. The inserted inclined octagonal rings configuration is at a single
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blockage ratio, Rg=e/D= 0.1 and attack angle, & = 45°. Effect of five pitch ratios, PR=P/D = 0.5, 0.75, 1.0, 1.5

and 2.0 respectively. The heat transfer and friction loss in the tube is experimentally investigated. The heat

transfer and pressure drop are presented in terms of mean Nusselt number (Nu) and friction factor (f),

respectively. The simulations results show that the use of the rings leads to the considerable increase in heat

transfer coefficient and friction factor over the smooth tube. In addition, the inclined octagonal rings insert with

PR = 0.5 provides the highest thermal enhancement factor of 1.83 at Re = 4000.

Keywords: octagonal ring; vortex flow; friction loss; thermal enhancement factor
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