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Numerical simulation and experimental research on novel heat transfer surface

DU Wenjing, WANG Peili, CHENG Lin
(Center of Thermal Science and Technology, Shandong University, Ji’nan 250061, Shandong, China)

Abstract: Confronted with low-quality heat source, such as high ash contents, discontinuity and instability in
waste heat recovery, innovations are required in the structure of typical heat transfer surface. In this paper a novel
structure with rhombus heat transfer surface was presented. This heat transfer surface was efficient in both waste
heat recovery and ash blowing. In the heat transfer process, the new heat transfer surface showed similar
performance with the staggered tubes arrangement, for instance enhanced heat transfer and relatively large fluid
flow resistance and higher convection heat transfer coefficient in the shell side. In the dust blowing process, this
surface performed like the aligned tubes arrangement, which was easy to clean and efficient in dust blowing.
Numerical simulation and experimental investigation were conducted to obtain heat transfer and flow performance
of the new structure. Both numerical and experimental results indicated that the new structure met basic
requirements of waste heat recovery, achieving highly efficient heat transfer along with convenience of dust

cleaning and descaling.
Key words: heat transfer surface; heat transfer; numerical simulation; experimental validation
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Table 1 Structural parameters of heat transfer surface

Tubes layout OuterD (}Ii;rgeter Tranzzrj; pitch Longigi;i;ils pitch
staggered 38 60 475
aligned 38 60 95
rhombic 38 112 112
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Fig.1 Structure diagram of heat transfer surface
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