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Fig. 2 Velocity profile of light pipe
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Fig. 3 Velocity profile of 1# pipe
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Fig. 4 Velocity profile of 2# pipe
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Fig. 5 Velocity profile of 3# pipe
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Fig. 6 Velocity profile of 4# pipe
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Fig. 7 Speed of cloud images(Wire diameter is 1. 0 mm)
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Fig. 8 Speed of cloud images(Wire diameter is 1.4 mm)
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Fig. 9 Speed of cloud images(Wire diameter is 1. 8 mm)
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Fig. 10 Speed of cloud images(circle diameter is 8 mm)
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Fig. 11  Speed of cloud images(circle diameter is 12 mm)
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Fig. 12 Speed of cloud images(circle diameter is 16 mm)
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Fig. 13 Nusselt number and

Reynolds number variation graph
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Fig. 14 Resistance coefficient and

Reynolds number variation graph
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Numerical simulation of flow field sectional spring inserted in
heat exchange tube

XU Jian-min ,LEI Bin ,LI Zhi-yong , HUANG Wei ,CHEN Cong
(School of Mechanical &. Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract; To investigate the problem of the resistance increasing in the process of enhancing heat trans-
fer,a method based on inserting the sectional spring was put forward. The flow characteristics of a
cross-section were simulated using FLUENT software. The velocity fields within a cross-section of the
inserted sectional springs with different length of the heat exchange tubes were obtained after the length
of each sectional spring was set as 50 mm, 100 mm,150 mm,200 mm. By taking different wire diameter
and circle diameter of the sectional springs, the radial velocity of fluid field within the heat exchange
tube was simulated. The results show that inserting the sectional springs into both ends of heat ex-
change tube increases the radial velocity of the fluid 2-3 times,accelerates the fluid flow in the inner wall
region,makes the boundary layer thinner,which not only strengthens the perturbation of boundary lay-
er,but also reduces the flow resistance to some extent, thus improving heat transfer efficiency. Under
the conditions of the same Reynolds number,the Nusselt number in the heat exchange tube of inserted
sectional spring is higher 2-4 times than that in the plain tube. With the increase of wire diameter and
circle diameter, heat transfer efficiency is improved and the flow resistance is increased.

Key words: sectional spring;enhanced heat transfer;numerical simulation
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