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Abstract: 
 In an era demanding both energy efficiency and sustainability, this thesis presents 
a machine learning-based approach to optimize Natural Gas Fired Reciprocating Engines 
(NGFRE), known for their performance and significant emissions. Utilizing the AJAX 
DPC-81 engine compressor, the research explores 40% to 75% operational loads, 
employing sensors for real-time data collection on performance, emissions, and 
vibrations. The study adjusts the Air Management System (AMS) and implements 
vibration analysis, providing insights into engine stability. Machine Learning techniques 
like Linear Regression, Artificial Neural Networks (ANN), and Support Vector Machines 
(SVM) are integrated with a Programmable Logic Controller (PLC) for enhanced data 
analysis and predictive capabilities. Key findings include a significant reduction in 
emissions at varied engine loads, demonstrating the potential of ML in improving NGFRE 
performance and reducing environmental impact. This research paves the way for future 
innovations in intelligent engine systems, aligning energy optimization with ecological 
considerations. 
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