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Effect of alternate clockwise and counter-clockwise twisted-tapes on heat transfer

and thermal performance characteristics in a heat exchanger tube
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Abstract

The effects of alternate clockwise and counter-clockwise twisted-tapes on heat transfer and
thermal performance characteristics in a heat exchanger tube were experimentally investigated. The
counter-clockwise twisted-tapes with four different lengths between the adjacent alternating points: 0.5y,
1.0y, 1.5y and 2.0y and fixed twist ratio (y/W = 3), were subjected to the tests. Besides, the typical
twisted tape with the identical twist ratio was also tested for comparison. The measurement of heat
transfer rate was conducted under uniform heat flux condition (Constant heat flux) while that of friction

factor was performed under isothermal condition (Isothermal condition), using water as a working fluid.
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Reynolds number (Re) was varied from 5000 to 20,000. The experimental result showed that heat

transfer in the tube with clockwise and counter-clockwise twisted-tape was considerably improved as

compared to those in the plain tube and the tube with the typical twisted tape. This is responsible by a

stronger turbulence intensity and better fluid mixing. The increases in average Nusselt number associated

by counter-clockwise twisted-tapes were found to be around 102 percent compared to that in the plain

tube. However, the augmented heat transfer was escorted with a significant increase of friction within the

tube. The correlations for predicting Nusselt number, friction factor and thermal performance are also

included in the present paper.
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