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ABSTRACT

In this paper, a mine gas concentration detection and alarm system is designed, which is
mainly divided into two parts. The first part is the host, which uses STC89C52 single-chip
microcomputer to control the analog-to-digital conversion chip ADCO0832 and the LoRa
communication chip ATK-SX1278 respectively, and processes the concentration signal of the
multi-channel gas sensor and the LoRa communication signal. When the value exceeds the set
threshold, an audible and visual alarm is performed. The second part is the slave, which uses
STC89C52 single-chip microcomputer to control the analog-to-digital conversion chip
ADCO0832 and the LoRa communication chip ATK-SX1278 respectively, and collects and
processes the concentration signal of the multi-channel gas sensor and the LoRa
communication signal. LCD1602 liquid crystal is used to display mine gas concentration. The
system hardware design diagram uses Altium Designer to complete the schematic, including
the microcomputer minimum system, gas detection circuit, LoRa communication circuit,
LCD display circuit, sound and light alarm circuit, power supply circuit and keyboard input
circuit. Among them, the relevant amplification circuit and signal detection circuit are
specially designed. And also independently designed with a button circuit, the upper limit of
the concentration of the gas alarm can be changed through the button circuit, realizing a gas

detection system based on a single-chip microcomputer.

In the design of the software system, Keil4 was used as the development environment
and the C language was used to implement program writing. After the system is powered on
initialized. First of all, the system needs to determine whether to modify the current alarm
value, if so, modify the current alarm value, if not, gas concentration collection; After the
acquisition is completed, the data is displayed on the LCD1602; Then determine whether the
current collected concentration value exceeds the set alarm value, if so, trigger the alarm

circuit, otherwise the program will re-conduct a new acquisition.

Finally, after experimental tests, this design can realize the common functions of gas
detection, with gas collection, detection, communication between multiple points, sound and
light alarm and other functions. The whole design is lightweight, easy to carry and install,
saving costs and ensuring the accuracy of gas detection.Based on the market survey and

domestic and foreign background investigation, this paper proposes the design and

II



implementation scheme of a gas monitoring system with single-chip microcomputer as

the core, which provides an effective method for ensuring the safety of coal resources.

Key words: SCM;Gas Monitoring;LCD;LoRa;ADC
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