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Field Synergy Analysis on Heat Transfer Enhancement and Flow Drag Reduction
Characteristics in Twisted Oval Tubes
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Abstract: In order to study heat transfer performance of twisted oval tubes, a geometric model of twisted
tubes with different short and long axis ratios under twist ratio of 11.9 was proposed using CFD (computational
fluid dynamics), and heat transfer enhancement and flow drag reduction problems at the entrance of the tube
was studied. Velocity, pressure and temperature fields under different conditions were obtained. The synergy
effects of velocity-pressure gradient and velocity-temperature gradient of twisted tubes were analysed using
field synergy principle. The profiles of heat transfer enhancement and flow drag reduction with short and long
axis ratios were obtained. The factors affecting heat transfer enhancement and flow resistance reduction of
twisted oval tubes and their mechanisms were discussed. This study provides reliable data for optimal design
and scientific research of twisted oval tube heat exchangers.
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Table 2 Average synergy angles of velocity-temperature gradient for different tubes
Model 1 2 3 4 5 6 7 8
9/° 89.06 89.01 88.99 88.94 88.84 88.78 88.48 88.42
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Fig.8 Pressure sectional diagram and velocity streamline diagram of twisted tubes
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Table 3 The average synergy angle of velocity and pressure drop gradient for different tubes
Model 1 2 3 4 5 6 7 8

j/° 7.46 20.12 32.59 39.88 41.40 41.91 43.44 44.02

J 3

http://www.cnki.net



1308 2017 12
3 4
Table 4 Data of various models
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