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Design of Intelligent Fire Alarm

Microcontroller Control System for Zijin Mall

Abstract

In response to the characteristics of Zijin Mall, which are dense personnel and complex business types, as
well as the deficiencies of traditional fire alarm systems, such as slow response, false and missed alarms,
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and lack of linkage control functions, an intelligent fire alarm control system based on a single—chip
microcomputer has been designed. The system uses the STM32 single—chip microcomputer as the control core and
is equipped with an MQ—2 smoke sensor, an MQ-7 carbon monoxide sensor, and a DS18B20 temperature sensor to
achieve real-time collection and monitoring of smoke concentration, toxic gas content, and environmental
temperature within the mall. It judges fire conditions through preset thresholds, triggers the audible and
visual alarm module, and displays the alarm location and monitoring data in real—-time on the display screen.
The system has been enhanced with a network communication module that can synchronously report fire
information to a mobile app, enabling remote alarming. At the same time, it controls the start of smoke
exhaust fans and power cut—off through relay linkage, completing the initial linkage disposal of fire
conditions and avoiding secondary disasters such as circuit leakage. The hardware side completes the selection
and circuit construction of the minimum system, sensor module, and execution module. The software side adopts
modular programming based on C language to achieve data collection, AD conversion, logical judgment, and
device linkage functions. Through simulated scene testing, the system has an alarm response time of <3
seconds, an alarm accuracy rate of =95%, stable operation, and strong anti-interference ability. It can
effectively meet the fire warning and initial disposal needs of Zijin Mall, providing a low—cost and highly
practical solution for fire prevention and control in commercial complexes

Key words: intelligent fire alarm; smoke detection; linkage control; mall fire safety
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