Smart Emissions Control System: Air-to-Fuel Ratio Optimization for VIE
NOx Reduction in Industrial Reactors
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particularly nitrogen oxides (NOx) and L . 200
carbon monoxide (CO). These emissions J
are highly sensitive to variations in the
air-to-fuel ratio (AFR), which directly
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microcontroller-based Pl controller, and ‘ p o 02 - * System uptime 2 80%

an air/fuel actuator to regulate e S 2o -- * Air-Fuel Ratio: 0.8 <A <1.2

combustion. By continuously comparing » 0o i i Conclusion

measured NOXx levels with a target value, . .

the controller adjusts AFR to Aspen HYSYS Simulation This project demonstrates a Smart Emissions Control System

compensate for disturbances and © that improves combustion through real-time AFR control. The

maintain  optimal operation. This AT [ gopiwston system effectively reduces NOx emissions, maintains safe CO

approach reduces NOx emissions, 1T { cone levels, and ensures stable and efficient operation under

maintains safe CO levels, and improves citii .-E%%me sz Zo disturbances. The proposed approach offers a practical and

efficiency and system stability. o éz;%z,z To e - scalable solution for cleaner and more efficient industrial
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