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Numerical Simulations of Swirling Flows in a Circular

Pipe with Short Twisted Tape Inserts
CHANG Kai,RAO Yongchao, WANG Shuli, DAI Wenjie, DAI Yuan , WANG Lei

(Jiangsu Key Laboratory of Oil & Gas Storage and Transportation Technology, Changzhou University,
Changzhou 213016, China)

Abstract:In order to investigate the dynamics mechanism of enhancing mass transfer and heat transfer by
swirling flows with twisted tape inserts, numerical simulations were used to study the characteristics of
the single-phase swirling flow induced by short twisted tapes in a circular pipe with water using Reynolds
Stress Model(RSM). The results showed that, the secondary helical vortices formed firstly in the section
side, and the existence of the secondary helical vortices made the radial pressure gradient increased, the
axial velocities reduced, the tangential velocities near the wall increased 1 times, the radial velocities had
the same order of magnitude as the tangential and axial velocities compared with the unaffected flow field;
furthermore, lengthened twisted tapes made the swirl intensity decay rate decreased but the pressure loss
increased. The comparison between the calculated tangential velocity profiles and the experimental results
in the relevant literature showed the same variation pattern.
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Fig.1 Computational domain for the 180° twisted tape
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Fig.2 Axial velocity with the number of grid changing
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Fig.3 Tangential velocity with the number of grid changing
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Fig.4 Comparison between air bubble visualization and

calculated flow fields
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Fig.6  Secondary vortices described by two-dimensional streamlines
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Fig.7 2D distribution of the flow parameters in the cross-section plane at z/d =7.09(z =180mm)
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