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Abstract

Objective: To solve the problems of high energy consumption and low temperature control accuracy in fresh air preheating of cut
tobacco warchouses in cigarette factories in winter, and help achieve the "double carbon" goal and stabilize production quality.
Methods: Taking the leaf storage room of Chengdu Cigarette Factory as the research object, an optimization scheme of "dynamic
load adaptation + fuzzy PID intelligent control" was proposed. The research was carried out through load modeling (constructing the
correlation model between load and outdoor temperature based on the air enthalpy difference method), control strategy upgrading
(designing a fuzzy PID control algorithm with multiple inputs and outputs and a multi-working condition operation mode), and on-
site transformation verification. Results: After transformation, the fluctuation of fresh air preheating temperature decreased from
+2.0°C to £0.2°C (meeting GB/T 18935-2003); winter steam consumption decreased from 42.3kg/h to 6.3kg/h (a reduction of
85.1%); the coefficient of variation of leaf moisture content decreased from 8.2% to 4.8%, and the wire breakage rate decreased from
1.8% to 1.2%. Conclusion: The scheme achieves a win-win situation of "energy consumption-quality", and the adaptation schemes
for severe cold, mild and plateau areas based on dynamic load characteristics can provide a technical paradigm for similar projects.
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