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Effect of baffle plate on vibration and enhanced heat transfer of conical

spiral tube bundles

JI Jiadong'*", YANG Ci',LU Yu',ZHAI Ning', LANG Ming’
(1. School of Mechatronics Engineering, Anhui University of Science & Technology, Huainan 232001, China;
2. State Key Laboratory of Digital Intelligent Technology for Unmanned Coal Mining, Anhui University of Science & Technology,
Huainan 232001, China;
3. Tianjin Chenli Engineering Design Co. , Ltd. , Tianjin 300010, China)

Abstract: To further enhance the comprehensive heat transfer capacity of conical spiral elastic tube bundle
(CSETB) heat exchangers, the vibration and heat transfer characteristics of each CSETB in the heat exchanger were
numerically investigated based on five different conical baffle (CB) angles (a). It is shown that, under the diversion
effect of the CB, the temperature of the cross—section of the fluid domain is distributed in a gradient, and the fluid

flow shows an obvious aggregation and dispersion. When the installation directions of CB and CSETB are opposite
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and have the same cone angle, the outlet temperature is the highest after reaching stability, the flow velocity that

impacts the stainless—steel mass block is the highest, the amplitude of the detection point is the highest, and the

vibration of each CSETB in the heat exchanger is the most severe. In addition, a change in CB angle has a significant

impact on the heat transfer performance of CSETB. When CB and CSETB are installed in opposite directions and

have the same cone angle, the vibration—enhanced heat transfer effect and heat transfer uniformity of each CSETB

are the best, and the comprehensive heat transfer capacity of the CSETB heat exchanger is the strongest. This study

has good guiding significance for the design of efficient CSETB heat exchangers.

Key words: conical baffle; heat transfer performance; vibration—enhanced heat transfer; spiral elastic tube

bundles ;heat exchanger
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Fig.1 Diagram of the CSETB heat exchanger
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Fig.2 Grid schematic diagram of structural and fluid domains
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Tab.1 Specific parameter values for the structure
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Fig.4 Rough calculation of the change in temperature at the

outlet of the process
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Tab.5 Changes in AP under different @ conditions
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