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Analysis on Heat Transfer Enhancement in the Core Flow of a Tube Filled With Swirling Flow

Vanes and Its Structure Optimization

LIU Wei, MING Ting-zhen
(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei Province, China)

ABSTRACT: The conventional method of heat transfer
enhancement for turbulent flow in tube is to increase the heat
transfer area, but it will increase the pressure drop across the
tube significantly. Based on the theory of heat transfer
enhancement in the core flow in this article, a kind of
vane-swirling flow tube with relatively higher heat transfer
efficiency and lower flow resistance was presented in this paper,
and accordingly the physical and mathematical models for the
vane-swirling flow tube were established. Numerical
simulation results show that significant effect of heat transfer
enhancement for turbulent flow appears in the tube filled with
certain amount of swirling flow units, while the increase
amplitude of pressure drop is lower than that of enhanced heat
transfer. When Re number is in the scope of 3 000~15 000, and
water with normal temperature flows through the tube filled
with 4 groups of 4-blade swirling flow units, the performance
evaluation criteria numbers Spgc are higher than 1.5, and the

maximum Spgc is around 1.9.

KEY WORDS: vane-swirling flow tube; turbulent flow; core

flow; heat transfer enhancement
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