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Innovative application and theoretical study of fluoropolymer
total heat exchanger in waste heat recovery of dust removal
and moisture removal in cigarette factory
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Abstract

To address the industry-wide challenges of corrosion and severe scaling in traditional metal heat exchangers for waste heat recovery
from cigarette factory dust and moisture exhaust gases, this paper proposes a solution based on polytetrafluoroethylene (PTFE) total
heat exchangers. Through theoretical modeling and performance analysis, combined with the flue gas characteristics of cigarette
factories (temperature 50-70°C °C, relative humidity 50-95%, dust content 15-30mg/m?), we derive heat transfer calculation formulas
under cross-flow heat exchange conditions and clarify the technical advantages of PTFE heat exchanger structures. The study
demonstrates that PTFE shell-and-tube heat exchangers achieve a total heat transfer coefficient of 55-75W/m?-°C with sensible heat
recovery efficiency >37%, enabling zero-corrosion and low-scaling operation under cigarette factory conditions. This provides an
innovative and practical technical pathway for waste heat recovery in the tobacco industry.
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