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Automatic Fouling Removal and Heat Transfer Enhancement in Tubes Using
Straight Strip—inserts with Elliptical Teeth and Broken Edge
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Abstract: This paper researches and develops the straight strip—insert of special structure, which has elliptical teeth and broken edge on both
sides. The teeth are the elements to drive the insert self-rotate under the action of fluidic power. With the broken edge, part of the fluid in
tubes is led to flow spirally. So, this straight strip with elliptical teeth can remove the fouling on tubes wall automatically at low flowing velocity
just like that twisted strip with oblique teeth. The convection heat transfer enhancement is much more than that of the plain twisted strip
because of three factors: much eddy flow behind the elliptical teeth, fluid flow being changed into spiral flow, and the combination and
separation of the spiral flow and axial flow. The experiments show that this new insert can be manufactured easily and has great comprehensive
performance. It can work reliably at a low velocity of 0.5 m/s and make the heat transfer coefficient inside tubes be increased by 170%. The

flowing resistance is in the range of industrial permission. Therefore, it has great significance of industrial application
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Fig. 4 Testing curve of maximizing the kinetic moment
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Fig. 5 Testing curve of the drag characteristics
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Fig. 6 Testing curve of the heat transfer coefficient
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