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Research objectives: 

The main goal of this research activity is to build a framework for predicting the behavior of an industrial plant, such as a Natural Gas Engine Cogeneration Plant, mixing model-based techniques and artificial intelligence methods.  

Proposed research activity:
The proposed research will focus on two main topics:

1. Development of a Grey-Box Model for a Natural Gas Engine Cogeneration Plant.
Starting from the physical and thermodynamic relation for an endothermal engine the goal of this project is to present a complete description of a cogeneration plant in all its components. In particular, a comparative approach will be proposed between a purely theoretical model and a data-driven model, then merge the results to obtain a grey-box model that will be validated with data from the field.

1. Machine Learning Application in Plant Control and Prediction.
Applications of machine learning and artificial intelligence are growing and leading to impressive advancements in areas of energy production. This trend is also visible in combustion engines research as it continues to advance focus areas such as combustion strategy, performance, fuel efficiency, emissions. Such applications have led to new possibilities combining the expertise of engine researchers with data-driven methods to make energy production more sustainable. Desired applications of machine learning and artificial intelligence methods to combustion engines include areas such as Engine controls, Efficiency planning, Fuel properties detection, Emissions prediction, Knock and pre-ignition detection and/or mitigation, Advanced combustion strategies, Rupture Prevention.

Supporting research projects (and Department)
The research is carried out within a collaboration between CPL Concordia Soc. Coop. and Prof. Biagiotti.
Possible connections with research groups, companies, universities.
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