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Design of Distributed Gas Detection System Based on RS485 Bus
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Abstract: Due to the volatile, flammable, and explosive characteristics of cloud explosive agents, as well
as the limited research on dedicated gas leakage monitoring during the warhead loading process, a distrib-
uted gas leakage detection system based on the RS485 bus was developed. The system consists of detec-
tion units, a data bus, and a monitoring terminal, enabling the acquisition, processing, transmission,
analysis, and alarm of flammable and explosive gas concentration data. In the hardware design, photoion-
ization detector (PID) sensors and an RS485 communication architecture were adopted, and the signal

conditioning circuit, analog-to-digital conversion module, memory module, microcontroller unit, bus
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driver, and host computer module were designed. In the software design, a Qt-based host computer plat-
form was established to realize system initialization, status query, parameter configuration, data acquisi-
tion, sensitivity calibration, data upload, data analysis, information visualization, and over-threshold
alarm functions. To verify the system performance, detection devices were set up in the storage area,
measurement area, mixing area and pouring area of the production workshop, and a 26-hour continuous
test was conducted. The results show that the system can stably complete the collection and transmission
of multi-node concentrations at intervals of 15 min, and the overall volume fraction of the test gas on site
is within the range from 0 to 5>X107°, which is below the alarm threshold of 10X 107°. The proposed sys-
tem demonstrates strong anti-interference capability, high detection sensitivity, and good engineering appli-
cability, and can provide reliable technical support for the safe loading of cloud explosive warheads
through unattended, continuous, real-time, and high-precision monitoring.

Key words: RS485 bus distributed detection; photoionization detection; PID sensor application; flam-

mable and explosive gases; gas leakage detection
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Fig.1 Overall system structure block diagram
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