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Numerical Studies on Heat Transfer Enhancement in a Circular Tube Fitted With

Helical Screw Tape and Entransy Dissipation Analysis
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Abstract In this paper, an investigation of turbulent heat transfer in a circular tube fitted with
helical screw tape of different clearance ratios (d* = d;/D) has been conducted by numerical
simulation. The simulation results show that the thermal performance of the tube with helical screw
tape has been improved significantly, and the average Nusselt nurber has increased by 105%~385%
compared to the smooth tube. In addition, the mechanism of heat transfer enhancement of the helical
screw tape has been analyzed quantitatively based on entransy dissipation and thermal efficiency.
The result reveals that the thermal efficiency of the tube fitted helical screw tape is in the range of

91.3%~92.3%, which is higher than that of the smooth tube.
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Fig. 1 Schematic diagram of a tube fitted with helical screw
tape
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Fig. 2 Local Nusselt number distribution along axis direction
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a smooth tube
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Fig. 4 Variations of Nusselt number with Reynolds number
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Fig. 5 Streamline distribution in the tube

(a) Smooth tube; (b) Tube with helical screw tape
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Fig. 6 Iso-surface of turbulence intensity at z = 300 mm
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Fig. 7 The process of heat transfer under the fix temperature
condition
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Fig. 9 Variations of thermal efficiency with Reynolds number
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