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Objectives

➢ Validated contaminant separation model with device cleaning mode

➢ Optimized operational scheduler to minimize energy use and CO2 

emissions 

➢ Feedback control loop

➢ User-friendly digital twin

The paper industry is highly energy-consuming with the paper drying step 

accounting for 70% of the energy requirements, i.e. there is scope for 

improvement [1], [2]. 

Scheme of the main units of a typical paper-making process
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Superheated steam drying can reduce energy use by 70% compared to 

traditional air drying [2]. As the paper is dried, the steam is contaminated, 

causing operational issues and reducing the efficiency of the process. 

Effective contaminant control is needed for a closed-loop process.
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- Units of the paper process scheme designed by Freepik

Separation / 
device 

cleaning model

• Review separation technologies

•Analyse contaminated steam composition

• Select separation technology

•Model contaminant separation from steam 

•Model device cleaning process

• Integrate models with switching capability

• Experimental validation of model

Process 
optimization

• Identify performance indicators

•Optimization constraints

•Develop an optimization algorithm 

• Propose an operational scheduler

System 
Implementation

•Develop the feedback control loop

•Create the digital twin
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Feedback control loop and digital twin
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