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Effects of Swid Flow Generated by Twisted Tape on Heat Transfer and
Friction Factor in a Square Duct
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Abstract

Numerical simulations and experiment of a hydrodynamic and thermally developed turbulent flow through square ducts (3.0 x
3.0 cm) with twisted tape inserts and with twisted tape inserts plus interrupted ribs are conducted to investigate regionally
averaged heat transfer and friction factors. Turbulent swirl flows having Reynolds numbers ranging from 8,900 to 29,000, a rib
height-to-channel hydraulic diameter(e/Dy) of 0.067, and a length-to-hydraulic diameter(L/Dy) of 30, are considered. The square
ribs are arranged to follow the trace of the twisted tape and along the flow direction defined as axial interrupted ribs. The
twisted tape has 0.1 mm thick carbon steel sheet with diameter of 2.8 c¢m, length of 90 cm, and 2.5 turns. Each wall is
composed of isolated aluminum sections, and two cases of surface heating are set. The results show that uneven surface heating
enhances the heat transfer coefficient over uniform heating conditions, and square ducts with twisted tape inserts plus interrupted

ribs produces the best overall transfer performance.
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Fig. 2 Square test duct with twisted tape inset plus axial ribs
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Fig. 3 Details of cross test section
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Fig. 4 Local Nusselt number for experimental and numerical methods
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Fig. 5 Local Nusselt numbers in 4 side heating channel
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(b)
Fig. 8 Temperature distribution and streamlines at y=400, 450, 500mm
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Fig. 9 Heat transfer performance under a constant pumping power





