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Effects of Inclined Baffle Tape inserted diagonally on Thermal Behaviors in a Square Duct
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Abstract

The research work presents a study on the effects of 20° inclined baffles tape inserted diagonally on
heat transfer and pressure loss in a square duct. The duct has a square section with uniform wall heat flux
conditions. The fluid flow and heat transfer characteristics are presented for Reynolds numbers based on the
hydraulic diameter of the channel ranging from 4000 to 26,000. The inclined baffles with an longitudinal pitch
equal to three times of channel height and with the attack angle of 20° are mounted in tandem on the aluminum
tape and inserted diagonally in the test channel. Effects of four baffle-to-channel height ratios (e/H or BR = 0.1,
0.15, 0.2, and 0.25) on heat transfer in terms of Nusselt number and pressure loss in the form of friction factor
are experimentally investigated. The experimental result shows that the insertion of inclined baffles tape with the
BR = 0.25 provides higher heat transfer of 4.61 time and friction factor values of 45.6 times than others but the
inclined baffles tape with BR = 0.2 yields the thermal enhancement performance of 1.40 higher than other in all
investigated cases

Keywords: square duct; effects; tape; Reynolds number; friction factor
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