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Abstract

Intermittent operation conditions cause significant fluctuations in volatile organic compound (VOC) emissions, posing challenges to
traditional Regenerative Thermal Oxidizers (RTOs) in terms of response speed and energy efficiency. To address this issue, this study
analyzes the compositional characteristics and emission patterns of intermittent VOC emissions, investigates how key RTO operational
parameters influence treatment efficiency, and proposes a dynamic optimization strategy integrating thermal balance regulation, air-fuel
ratio optimization, and switching timing control. The proposed approach ensures high purification efficiency while achieving energy
consumption control and enhanced heat recovery efficiency during system startup, shutdown, and load variations. Results demonstrate
that parameter optimization tailored to different intermittent operating conditions effectively reduces operational costs, extends
equipment lifespan, and improves overall treatment stability. The established operational parameter optimization framework provides
a practical solution for RTO systems in addressing intermittent VOC emissions, contributing to the intelligent operation and green
development of exhaust gas treatment equipment in industries such as chemical processing and coating manufacturing.
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