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ABSTRACT 

 

The increasing use of electrical energy in residential areas demands an efficient and real-time energy 

consumption monitoring system. This study develops an Internet of Things (IoT)-based energy consumption monitoring 

device using the PZEM-004T sensor, ESP32 microcontroller, and ESP-NOW wireless communication protocol. The 

system consists of three units: two units as data transmitters (Clients) and one unit as the main receiver (Server), 

capable of measuring and transmitting voltage, current, power, energy, and power factor data directly to the MQTT 

Panel IoT application. Testing results show that the system performs with relatively high accuracy, particularly in 

voltage and power factor measurements, with average errors below 1% and 5%, respectively. Although higher errors 

were observed in current and power measurements, the system remains feasible for residential energy monitoring. 

This system is expected to raise public awareness of energy consumption and encourage sustainable electricity usage. 
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