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Smart loT System for Control and Performance Monitoring
Ultraviolet germicidal lamp

By Mr. Tanaboon Thongngok

ABSTRACT

This project aims to design and develop an intelligent Internet of Things (IoT)
system for controlling and monitoring the performance of ultraviolet-C (UV-C)
germicidal lamps to address the issue of inconsistent disinfection performance due to
lamp degradation. The system consists of a hardware control unit, using an ESP32
microcontroller and an energy meter module, to track actual usage hours and
transmit data via the MQTT protocol to a backend system running on the Docker
platform. This system acts as the brain, using the industry-standard IES TM-21
Exponential Decay Model to estimate the current lamp radiation intensity and
automatically calculate the optimal operating time to maintain a constant UV-Dose
level for a high disinfection target 4-log reduction or 99.99%. Users can remotely
control and monitor the system status via a mobile application. Testing of the
prototype device in a simulated environment demonstrates that the system performs
as designed, theoretically adjusting the operating time based on the lamp degradation
condition. This project has the potential to improve the reliability, safety, and energy

efficiency of UV-C disinfection systems.



