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This thesis presents the design and development of a smart home
energy management system that integrates digital twin technology
with artificial intelligence for real-time energy optimization. The sys-
tem monitors and controls HVAC, lighting, and zone-based energy
use through a user-friendly dashboard. Al models analyse real-time
and historical data to adapt to user behaviour and environmental
conditions. Developed using Python, Flask, and MQTT, the platform
supports energy efficiency, reduced emissions, and alignment with
EU energy performance and nZEB objectives.



