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Abstract
This research aimed to develop Internet of Things (IoT)-based automated smoke

detection and ventilation system with backup power supply for building safety, and to
evaluate the technical performance of a loT-based automated smoke detection and
ventilation system with backup power supply for building safety. This study employed a
research and development approach. The system consisted of an MQ-2 smoke sensor, a
Raspberry Pi Pico W microcontroller, a ventilation fan, a 12V 8 Ah backup power supply, a
web server, and a network-based notification system. When smoke concentration exceeded
400 ppm, the system automatically triggered the fan, transmitted data to the monitoring
system, and instantly notified users. Experiments were conducted in an enclosed 2x2x2.5
meters simulated area, with an approximate volume of 10 cubic meters. Data from five trials
were analyzed using mean, standard deviation, and the percentage reduction of smoke
concentration. The results showed that, the efficiency of the smoke detection and automatic
smoke exhaust system on the IoT network can operate continuously under the main power
outage and was able to reduce the smoke concentration by 75.7 percent in an average time
of 48.6 seconds. It can work with uninterruptible power systems continuously and can be
used to enhance safety in small enclosed spaces.
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