r3volution

Process Model and Optimisation (D3.2)

Deliverable 3.2 outlines the methodology applied for the development, calibration, and optimisation of
the process models, as well as the identification and assessment of potential operational bottlenecks.
It describes the modelling approach adopted for each process unit comprising the R3VOLUTION
solution across the different demo cases.
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Graphical Abstract: D3.2 Process Model and Optimisation

What is the deliverable about?

This deliverable reports the comprehensive modelling framework developed to digitalize the different
R3VOLUTION demo cases (physical and virtual). It provides a detailed mathematical representation
of the physicochemical phenomena involved in advanced wastewater treatment. Built as a block-
oriented continuous system in Python, the models aim to represent the processes at an industrial
scale. They enable the execution of mass and energy balances, generating critical data required for
Techno-Economic Assessments (TEA) and Life Cycle Assessments (LCA) to evaluate economic and
environmental impacts.

What challenges are addressed?

Key technical challenges include ensuring high-fidelity model representation at an industrial scale and
acquiring sufficient experimental and literature data for robust system calibration. Overcoming these
limitations allows the framework to execute preliminary sensitivity analyses and multivariable
optimisation without the need for additional empirical testing. Furthermore, it addresses the challenge
of identifying technical bottlenecks by integrating physical boundaries (e.g. maximum working
pressures) to maximize overall process performance.

What is the innovation?

The core innovation of this phase is the complete digital transformation of novel wastewater treatment
processes into a continuous, Python-based simulation tool. The main outcome is an optimization tool
that empower users to identify the best combination of operational variables and equipment sizes. By
maximizing the Net Present Value (NPV), the tool allows to model complex scenarios, evaluate
different operational conditions as well as assess the optimal ones.
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