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Flow characteristics and thermal performance in cylindrical-tube heat

exchanger with delta-winglet tape inserts
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niuSeuoglutag 64-73% way 90-96% muad1iu MllTuegiuszasfindUn nisiiase DWT yu 45° Aldndau
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WT # P/D = 1.5 Iaaussousidanimuiou (TEF) addn tnelawiniu 1.46 wagnuiaaussluadviniu 4120
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Abstract

The enhancements of heat transfer characteristics in a uniform heat flux cylindrical tube fitted with
delta-winglet tape (DWT) are experimentally investigated. The insertion of the DWT is performed with four
ratios of winglet pitch to tube diameter (P/D=0.5, 1.0, 1.5 and 2.0) at the winglet attack angle (L)) of 45° with
respect to the main flow direction. Air was employed as the test fluid in the tube for the Reynolds number
from 4120 to 25,400. The experimental results reveal that the heat transfer and pressure drop in the form of
respective Nusselt number (Nu) and friction factor (f). The experimental results reveal that the use of DWT
leads to a considerable increase in heat transfer and friction loss over those of a smooth wall tube. As
compared to the results of the smooth tube, heat transfer rate and friction factor are respectively increased

in ranges of 64 to 73% and 90 to 96%, depending on the operating conditions. The smaller P/D of the 45°
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DWT leads to higher Nu and f than the larger one. The highest thermal enhancement factor (TEF) of 1.46 is
achieved by utilizing the DWT with P/D of 1.5 at Reynolds number of 4120.

Keywords: Heat transfer, Heat exchanger, Delta winglet, Vortex flow, Thermal performance
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