Analysis of Internet-based Smart Energy

Al Overview

Internet-based smart energy leverages loT technologies to monitor, analyze, and
optimize energy consumption, achieving significant efficiency gains and promoting
sustainable energy use.Overview of loT-Based Smart Energylinternet-based smart
energy systems utilize the Internet of Things (loT) to create interconnected networks
of sensors, actuators, and smart devices that monitor and control energy usage in
real time . These systems are applied in residential, commercial, and industrial
settings, enabling automated energy management, predictive analytics, and user-
adaptive control strategies. By collecting granular data on energy consumption, lIoT
systems provide insights into usage patterns, appliance-level consumption, and
behavioral trends, which can guide energy-saving interventions .System
ArchitectureTypical loT-based smart energy systems follow a three-layer
architecture:Perception Layer: Sensors and smart meters collect real-time data on
electricity, heating, cooling, and other energy-consuming devices .Network Layer:
Data is transmitted via wireless communication protocols (e.g., Wi-Fi, Zigbee,
LoRaWAN) to centralized or cloud-based servers .Application Layer: Analytical
software, often enhanced with machine learning or artificial neural networks (ANNSs),
processes the data to optimize energy usage, predict consumption patterns, and
provide user feedback . Advanced systems integrate energy disaggregation
algorithms, which separate total energy consumption into individual appliance usage,
enabling precise monitoring and personalized recommendations for energy
conservation .Benefits and EffectivenessStudies have demonstrated that loT-based
smart energy management can significantly reduce energy consumption:Residential
buildings achieved an average reduction of 23% in energy use .Commercial facilities
reported reductiaRs of 31%, highlighting the scalability of these. systems across
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This work is an attempt to provide an in-depth analysis of the integration of the IoT in
the energy sector, examining the characteristics of 10T, its components, and
protocols.
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