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Field synergy analyses on inner flow and heat transfer
characteristics of spirally corrugated tubes

TANG Yu-feng, TIAN Mao-cheng, LENG Xue-li
(School of Energy & Power Engineering, Shandong University, Jinan 250061, China)

Abstract: A numerical study combined with the field synergy principle was performed to investigate the flow and heat
transfer of fully developed turbulent flow in a spirally corrugated tube. Air was selected as the working fluid and con-
stant temperature was applied to the tube wall. Sixteen different structural parameters consisting of four different corru-
gation pitches and depths were considered. The effects of helical corrugation and changes of corrugation pitch and depth
on field synergy performance and heat transfer enhancement of the enhanced tube were discussed. It indicates that the field
synergy principle is efficient in explaining the effect of structural parameter changes on the heat transfer performance of
spirally corrugated tubes and also is a guide to structural optimization of enhanced heat transfer elements. By contrast, the

Nusselt number acquired from the numerical calculation is in relatively good agreement with the results of experimental

correlation.
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Fig.1 Structure of single-start spirally corrugated tube
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Table 1  Structural parameters of spirally corrugated tubes

P/mm e/mm
10 1.17.1.53 1.71 2.0
16 1.17.1.53 1.71 2.0
20 1.17.1.53 1.71 2.0
30 1.17.1.53 .1.71 2.0
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